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Summary

The menuCHKids national survey was initiated to deliver the first comprehensive overview of the diet,
health, and lifestyle of children and adolescents in Switzerland.

Commissioned and funded by the Federal Food Safety and Veterinary Office, the survey was conducted
by a consortium of Swiss institutions under the coordination of Unis@uaéa collection for this
populationbased survey was carried out between 2023 aB@4 across six study centres located
throughout Switzerland. Participants were randomly selected from population registries to ensure
representation across the Frencl@erman, and Italiarspeaking regions. In total, 1 852 children aged

6 to 17 years toolart in the main survey (participation rate 11.9%).

Information was collected across four domains:

1) Sociodemographic characteristics and lifestyle factors, including physical activity, screen time, sleep
patterns, dietary habits, and general health status, were assessed using standardised questionnaires.
2) Dietary intake was evaluated through two-Bdur dietary recallsecordscomplemented by a brief

food propensity questionnaire.

3) Physical assessments were conducted at the study centres and included anthropometric, blood
pressure, and body composition measurements.

4) Biologicatamples, including urine samples and voluntary blood specimens, were collected to assess
nutritional status, measure metabolic biomarkers and contaminants, and contribute to the creation of

a biobank.

First key findings show some positive dietary behaviours (like frequent breakfast, appropriate energy
intake, infrequent lunches eaten out). Among the dietary behaviours to be improved are the low fruits
and vegetables consumption, the high meat and protieitakes, and the frequent consumption of
shacks and sugary drinksmong 1417-yearolds,11.8%areregular or occasional smokesad32.7%
areoccasional alcohol consumedus5.5% of regular ones. Physical activgtinsufficient (from 50%
YSSGAYy3 GKS xcn YAY 2F LKeaAaAoOlrt OGAGAGE SI OK
of overweight or obesitys 12.7%. Risk factors of cardiovascular and metabolic disease assessed,

such as elevated blood pressure @%. with systolic blood pressure 3®@ercentile), elevated
glycated haemoglobinlQ.4% with Hb1AC > 5.7% and 0% > 6.5%) or elevated cholesterol Baldes (
with total-cholesterol >5.1mmol/l).

In conclusion, menuCHids provides a unique and comprehensive dataset on the nutrition and
lifestyle of children in Switzerland. It establishes a solid foundation for public health and nutrition
research and will inform the development of evidermased stréegies and policies aimed at
promoting healthy dietary behaviours, creating aagpropriate nutrition recommendations tailored

to the Swiss youth, and guiding food safety and risk assessment of contaminants.



Table of contents

This reportconsists of15 Chapters Chapters 110 comprise the main text, Chapters 415 the
Annexes.

F U 11 (0] ¢SSP 2
SUMMIGIY ettt ekttt b bt e b e e e he e e bt 2Rt et e e R e e b et e Ee e ehe e ea b e e abe e nhe e sheenaneeaneeaneebeesnneanne s 4
B o) (SN o] foo] a1 (=1 o] <= SRR 5
List of tables 9
List of figures 15
Glossary 18
Names and locations of institutions 19

F o L0Vl [=Te [0 1= o | SRS 20
1 00 0T 10 o 22
11 Background and rationale 22
1.2  Aims and objectives of the study 23
13 Study design overview 23
1.3.1 Reference population and study centres 23
1.3.2 Study timeline 24
1.3.3 Data collection 24
1.3.4 Study steps for the participants 26

2 Y1010 VA o] 1T 0= = Lo o SR 27
2.1  Overall organisation and resources 27
2.1.1 Involved institutions, roles and organisation chart 27
2.1.2 External communication 31
2.1.3 Incentives for participants 31

2.2 Implementation phase 33
2.2.1 Ethical approval 33
2.2.2 Management of documents 34
2.2.3 Study Material preparation 35
2.2.4 Handling of adverse events 35
2.2.5 Time planning for face-to-face visits 36

23 Satisfaction survey for participants 36
24 Data management 37
25 Biosamples management 38
2.5.1 Blood sampling 38
2.5.2 Processing of collected blood and urine 38
2.5.3 Biosamples storage and shipment 40

2.6 Trainings 40
2.6.1 Trainings and dry run during the pilot phase 40
2.6.2 Main phase trainings 41

2.7 Learnings from the pilot phase 41
2.7.2 Take home messages 42

2.8 Quality control visits 43
2.8.1 General procedure quality control visits 43
2.8.2 Visits from the regional coordinators 43
2.8.3 Visits from the quality control team 43
2.8.4 Visits from the biobank specialist 44

3 Lo (01 =T T B 0] (0o =T [ S 45



4

5

6

7

8

31 Reference population, objectives, sampling and survey planning
3.1.1 Survey objectives and sampling
3.1.2 Organisation into packages
3.2 Recruitment process
3.2.1 Invitation letter
3.2.2 Reminder letter
3.2.3 Recruitment calls
3.2.4 Preparation of the participant before the F2F visit

Recruitment and partiCipation reSUILS  .......cooveeeireninereee e

4.1 General recruitment results
4.1.1 Number of households recruited
4.1.2 Contact and refusal reason
4.2 Centre appointments and postponements
4.2.1 Appointment postponement and cancellation
4.3 Phone 24-hour dietary recall (24HDR)
44  Completion of Online Questionnaire
45  Full participation
4.5.1 Retention and loss rates by age group and study centre
45.2 Comparison actual to ideal quotas
4.6 Blood draw acceptance

Participants deSCriPLON  .....cveiiiece et

51 Sociodemographic characteristics and lifestyle of the participants

5.1.1 Characteristics
5.2  Weighting strategy

5.2.1 Missing data handling

ONliNe QUESHIONNAIIES  ...cvvieiieee ettt ettt ettt e et e e e e et e e sbeeeeaaeesbeeesaaeesareas

6.1 Online questionnaires 1 General overview
6.1.1 Pre-test of the online questionnaire
6.2 Numbers of online questionnaires
6.3 Descriptive sociodemographic results (unweighted)
6.4  Weighted results of the online questionnaire
6.4.1 Early life
6.4.2 Food insecurity and healthy eating
6.4.3 Dietary habits
6.4.4 Food allergies and special dietary regimens
6.4.5 Dietary supplements and medication influencing appetite and/or body weight
6.4.6 Physical activity
6.4.7 Screen time
6.4.8 Sleep
6.4.9 General health
6.4.10 Cigarettes and pocket money (adolescents only)
6.4.11 Food Propensity Questionnaire (FPQ)

DiEtary @SSESSIMENT  .....eviiiieieieieeie sttt sa b sr e e
7.1 Methods
7.1.1 Material

7.1.2 Dietary Assessment software GloboDiet®
7.1.3 Dietary data Management
7.1.4 Data quality (GloboDiet® tables)

7.2 Results Dietary Assessment
7.2.1 Daily energy intake and macronutrients contribution
7.2.2 Daily amount of consumed food for each food group
7.2.3 Place of consumption and time of consumption

Physical measurements and additional questions during the visit ~ ...............

45
45
a7
49
49
49
49
50

52
53
54
55
55
56
56
57
57
59
62

64
64
69
69

70
71
71
72
74
74
74
76
81
82
82
88
89
89
90
92

95
95
96
97
100
109
109
110
123



8.1 Methods

8.1.1 Data management physical measurements
8.1.2 Weight and height measurement

8.1.3 Waist- and hip circumference measurement
8.1.4 Body composition measurement

8.1.5 Skin colour assessment

8.1.6 Blood pressure measurement

8.1.7 Puberty stages assessment

137
137
137
139
140
140
142
143

8.1.8 Assessment of diseases, supplements, medications, fish consumption and time spent

outside

8.2 QC and learnings

8.2.1 Physical measurements evaluation and intercorrelation between fieldworkers
8.3 Results of physical measurements and additional questions

8.3.1 Body weight

8.3.2 Body Height

8.3.3 Body Mass Index

8.3.4 Waist circumference

8.3.5 Hip circumference

8.3.6 Measurement of blood pressure

8.3.7 Puberty

8.3.8 BIA Parameters

8.3.9 Additional questions

9 L0 L T 0] 0] (S
9.1 Methods: biosamples collection procedures
9.1.1 Urine collection procedure and processing
9.1.2 Blood sampling procedure and processing
9.1.3 Intermediate storage, shipment, long-term storage
9.1.4 Laboratory analyses
9.2 Overview of collected biosamples
9.2.1 Urine samples
9.2.2 Blood draw completion
9.2.3 Fasting status for blood collection
9.2.4 Quality control of sample processing
9.3 Urine sampling results
9.4 Blood analyses
9.4.1 HbAlc
9.4.2 Haematocrit
9.4.3 Haemoglobin
9.4.4 Total cholesterol
9.4.5 HDL cholesterol
9.4.6 LDL cholesterol
9.4.7 Triglycerides
9.4.8 Ferritin
9.4.9 Total calcium
9.4.10 Vitamin D
9.4.11 Vitamin B9
9.4.12 Vitamin B12
9.4.13 C-reactive protein
9.4.14B | o oahrotbne

10 BIDIOGIraphy ..o

11 ANNEXES CRAPLEIS 1 -5 ittt
11.1 Weighting strategy details
11.2 Variables used for imputation

12 ANNEXES CRAPLET B ...ttt bbb e
12.1 Descriptive sociodemographic results (unweighted)

144
144
144
146
146
148
150
152
155
157
161
164
169

172

172
173
175
175
179
179
179
180
181
183
184
184
186
188
190
192
193
195
197
199
201
203
205
207
209



12.1.1 Children: Siblings and other children living with target child

12.1.2 Children: Country of birth

12.1.3 Sex/Gender of participants

1214Househol dés parental status

12.1.5 Parents: Place of birth

12.1.6 Parents: Education

12.1.7 Parents: Paid profession, professional status and situation

12.1.8 Parents: BMI
12.2 Weighted results of the online questionnaire

12.2.1 Early life; Weight and height at birth

12.2.2 Food insecurity and healthy eating

12.2.3 Dietary habits

12.2.4 Food allergies and special dietary regimens

12.2.5 Dietary supplements

12.2.6 Physical activity

12.2.7 Screen time

12.2.8 Sleep

12.2.9 General health

12.2.10 Cigarettes and pocket money

12.2.11 Results FPQ

13
131

Annexes Chapter 7

Results dietary assessment

13.1.1 Daily energy intake (kcal/day) and macronutrients contribution (kcal/day)
13.1.2 Daily energy intake (kcal/day) and macronutrients contribution (g/day) in 24HDR visit 276
13.1.3 Daily energy intake (kcal/day) and macronutrients contribution (g/day) in phone 24HDR

277

227
229
230
230
232
233
233
237
237
237
238
239
241
245
247
250
253
256
258
259

275
275

13.1.4 Relative Contribution of Macronutrients to Daily Energy Intake vs. Recommendations 278

13.1.5 Daily amount of consumed food for each food sub-subgroup by sex and age groups 279

13.1.6 Place of consumption and time of consumption of food sub-subgroups in kcal/day
13.2 Categorisation of food items based on the Food Pyramid 2024

14
141
14.2
14.3
14.4
145

15
151
15.2
153

Annexes Chapter 8

Unweighted distribution of BMI percentiles by sex, age group and study centre
Unweighted results of waist circumference

Unweighted results of hip circumference

Unweighted results of blood pressure

Time spent outside on weekdays and during the weekend

Annexes Chapter 9
Colour coding results
Weighted results of b

iosamples

Overview laboratory measurements and coefficients of variation

300
306

318
318
319
319
320

323
325
327



List of tables

Table 2.1 Duration of the interview steps 36
Table 3.1 Recruitment targets and activated addresses by study centre (N, %) 46
Table 3.2 Activated addresses by age group (N, %) 46
Table 3.3 Organisation of the study: Timing of the different packages 48
Table 4.1 Results completed visits and blood draws compared to target (N) 52
Table 4.2 Results by study centre (N, %) 53
Table 4.3 Address exploitation by study centre (N, %) 54
Table 4.4 Recruitment by age group (N, %) 54
Table 4.5 Distribution of renouncement reasons by package, Face-to-Face visit (N, %) 56
Table 4.6 Retention and loss rates by age group (N, %) 58
Table 4.7 Retention and loss rates by study centre (N, %) 58
Table 4.8 Overview of face-to-face visits, phone recalls and blood draws performed in each

centre by package (N) 61
Table 4.9 Quota plan for planned blood draws by study centre and age group (N) 62
Table 4.10 Acceptance rates for blood draw by age group (N, %) 63
Table 4.11 Overview of acceptance rates for blood draw by study centre (N, %) 63
Table 5.1 Characteristics of the sample by participation status (N, %) 64
Table 5.2: Characteristics of the participants study by centre (N, %) 68
Table 6.1 Overview of domains included in the online questionnaire 71
Table 6.2 Score of education (FSO classification) 73
Table 6.3 Percentage distribution of factors influencing healthy eating 74
Table 6.4 Percentage distribution of self-e val uati on of diet quality,

adol escentsdé opinion 74

Table 6.5 Percentage distribution of body image perception of the child / adolescent, overall and

stratified by parentsd and aahdlihguistic egion ¥

Table 6.6 Percentage distribution of breakfast habits on weekdays, overall and stratified by age
group 76

Table 6.7 Percentage distribution of breakfast habits at weekends, overall and stratified by age
group 76

Table 6.8 Percentage distribution of snacking on weekdays, overall and stratified by age group 77
Table 6.9 Percentage distribution of snacking on weekends, overall and stratified by age group 78

Table 6.10 Percentage distribution of eating meals in company of adults, overall and stratified
by age group 79

Table 6.11 Percentage distribution of weekday lunch consumption settings, overall and stratified
by age group 80

Table 6.12 Percentage distribution of vegetarian and vegan diet, overall and stratified by sex 81

Table 6.13 Mean and median values (minutes) of physical activity per day, overall and stratified
by sex and age group 85

strat .|

opi

ni o



Table 6.14 Screen time during weekdays and weekends (hours), overall and stratified by sex
and age group 88

Table 6.15 Percentage distribution of meals eaten in front of a screen, stratified by type of meal 88
Table 6.16 Mean values of sleep on weekdays and weekends (hours), stratified by age group 89

Table 6.17 Percentage distribution of perceived general health, overall and stratified by sex and
age group 89

Table 6.18 Percentage distribution of experienced pains or selected health issues over the past
six months 90

Table 6.19 Percentage distribution of adol e%centsb6

Table 6.20 Percentage distribution of adolescents receiving pocket money, median, min and

max values 91
Table 6.21 Percentage distribution of adolescents receiving money for food 91
Table 6.22 Food Propensity Questionnaire: Percentage distribution of regular consumption of

food groups 92
Table 6.23 Percentage distribution of adolescents consuming alcoholic beverages (three

categories together) 93
Table 6.24 Percentage distribution of fruits and vegetable portions consumed per day, overall

and stratified by sex, age group and linguistic region 94
Table 7.1 Total number of interviews by study centre 100
Table 7.2 Number of interviews (24HDR visit) per weekday (by study centre) 101
Table 7.3 Number of interviews (phone 24HDR) per weekday (by study centre) 102
Table 7.4 Number of interviews (24HDR visit) per month (by study centre) 103
Table 7.5 Number of interviews (phone 24HDR) per month (by study centre) 103
Table 7.6 Number of interviews per season (by study centre) 103
Table 7.7 Distribution of the number of days between 24HDR visit and phone 24HDR interview

(by dietician) 104
Table 7.8 Number and proportions of special-day interviews by type of special day 105
Table 7.9 Number and proportions of special-day interviews by type of special day 106

Table 7.10 Number and proportions of interviews with a special diet by type of special diets 107

Table 7.11 Daily energy intake (kcal/day) and macronutrients, fibre, alcohol contribution (g/day)
by age group and sex 109

Table 7.12 Amount consumed in food group beverages (g/day) by sex, age group and number
of consumers and recall days with consumption (N, %) 111

Table 7.13 Amount consumed in food group fruits and vegetables (g/day) by sex, age group
and number of consumers and recall days with consumption (N, %) 112

Table 7.14 Amount consumed in food group cereal products and potatoes (g/day) by sex, age
group and number of consumers and recall days with consumption (N, %) 113

Table 7.15 Amount consumed in food group dairy products (g/day) by sex, age group and
number of consumers and recall days with consumption (N, %) 114

Table 7.16 Amount consumed in food group milk and yoghurt substitutes (g/day), by sex, age
group and number of consumers and recall days with consumption (N, %) 115

Table 7.17 Amount consumed in food group pulses, eggs, meat and others (g/day), by sex, age
group and number of consumers and recall days with consumption (N, %) 116

Table 7.18 Amount consumed in food group nuts, seeds, olives, avocados (g/day), by sex, age
group and number of consumers and recall days with consumption (N, %) 118

10



Table 7.19 Amount consumed in food group Oils and Fats (g/day), by sex, age group and
number of consumers and recall days with consumption (N, %) 119

Table 7.20 Amount consumed in food group alcoholic and sweetened beverages, sweets and
salty snacks (g/day), by sex, age group and number of consumers and recall days
with consumption 120

Table 7.21 Amount consumed in food group others (g/day) by age group and sex 122

Table 7.22 Mean consumed quantity for food group beverages (g/day) and distribution of intake
(%), by place of consumption 123

Table 7.23 Mean consumed quantity for food group beverages (g/day) and distribution of intake
(%), by moment of consumption 124

Table 7.24 Mean consumed quantity for food group fruits and vegetables, (g/day) and
distribution of intake (%), by place of consumption 125

Table 7.25 Mean consumed quantity for food group fruits and vegetables (g/day) and
distribution of intake (%), by moment of consumption 125

Table 7.26 Mean quantity of food group cereal products and potatoes consumed (g/day) and
distribution of intake (%), by place of consumption 126

Table 7.27 Total mean quantity of food group cereal products and potatoes consumption (g/day)
and distribution of intake (%), by moment of consumption 126

Table 7.28 Mean consumed quantity for food group dairy products consumed (g/day) and
distribution of intake (%), by place of consumption 127

Table 7.29 Mean consumed quantity for food group dairy products, (g/day) and distribution of
intake (%), by moment of consumption 127

Table 7.30 Mean consumed quantity for food group milk and yoghurt substitutes (g/day) and
distribution of intake (%), by place of consumption 128

Table 7.31 Mean consumed quantity for food group milk and yoghurt substitutes (g/day) and
distribution of intake (%), by moment of consumption 128

Table 7.32 Mean consumed quantity for food group pulses, eggs, meat and others consumed
(g/day) and distribution of intake (%), by place of consumption 129

Table 7.33 Mean consumed quantity for food group cereal pulses, eggs, meat and others
consumption (g/day) and distribution of intake (%), by moment of consumption 130

Table 7.34 Mean consumed quantity for food group nuts, seeds, olives, avocados (g/day) and
distribution of intake (%), by place of consumption 131

Table 7.35 Total mean quantity of food group nuts, seeds, olives, avocados consumption
(g/day) and distribution of intake (%), by moment of consumption 131

Table 7.36 Mean consumed quantity for food group oils and fats consumed (g/day) and
distribution of intake (%), by place of consumption 132

Table 7.37 Total mean quantity of food group oils and fats consumption (g/day) and distribution
of intake (%), by moment of consumption 133

Table 7.38 Mean consumed quantity for food group alcoholic and sweetened beverages,
sweets and salty snacks (g/day) and distribution of intake (%), by place of
consumption 134

Table 7.39 Mean consumed quantity for food group alcoholic sweetened beverages, sweets
and salty snacks consumption (g/day) and distribution of intake (%), by moment of
consumption 135

Table 7.40 Mean consumed quantity for food group others, (g/day) and distribution of intake
(%), by place of consumption 136

Table 7.41 Mean consumed quantity for food group others (g/day) and distribution of intake (%),
by moment of consumption 136

11



Table 8.1 Estimation and deduction of clothing weight 138

Table 8.2: Distribution of skin colour and inter-observer variability 142
Table 8.3: Cuff sizes for different arm circumferences 142
Table 8.4: Intra-Class-Correlation (ICCs) by groups and measurements 145
Table 8.5 Weighted results weight measurement, overall and stratified by age group, sex and
linguistic region 148
Table 8.6 Weighted results height measurement, overall and stratified by age group, sex and
linguistic region 150
Table 8.7 Weighted distribution of BMI (percentiles) 152
Table 8.8 Weighted results waist circumference measurement, overall and stratified by age
group, sex and linguistic region 155
Table 8.9 Weighted results hip circumference measurement, overall and stratified by age group,
sex and linguistic region 157
Table 8.10 Weighted results systolic blood pressure measurement, overall and stratified by age
group, sex and linguistic region 159
Table 8.11 Weighted results diastolic blood pressure measurement, overall and stratified by age
group, sex and linguistic region 161
Table 9.1 Fresh blood biomarkers (measured in each centre) 176
Table 9.2 Additional blood count biomarkers (measured in each centre, when available) 176
Table 9.3 Nutritional biomarkers (measured in batch at CHUV and the SNHf) 177
Table 9.4 Number of visits, blood draws and urine collection by study centre 179
Table 9.5 Proportions of fasting and non-fasting participants at time of blood draw 181
Table 9.6 Distribution of time-to-centrifugation intervals by study centre (in minutes) 183
Table 9.7 Distribution of time-to-freezing intervals by study centre (in minutes) 183
Table 9.8: Summary statistics for HbAlc 185
Table 9.9: Summary statistics for haematocrit 186
Table 9.10: Out of range cases for haematocrit 186
Table 9.11: Summary statistics for haemoglobin 188
Table 9.12: Out of range cases for haemoglobin 188
Table 9.13: Summary statistics for total cholesterol 190
Table 9.14: Out of range cases for total cholesterol 190
Table 9.15: Summary statistics for HDL cholesterol 192
Table 9.16: Out of range cases for HDL cholesterol 192
Table 9.17: Summary statistics for LDL cholesterol 193
Table 9.18: Out of range cases for LDL cholesterol 193
Table 9.19: Summary statistics for triglycerides 195
Table 9.20: Out of range cases for triglycerides 195
Table 9.21: Summary statistics for ferritin 197
Table 9.22: Out of range values for ferritin 197
Table 9.23 Summary statistics for total calcium 199
Table 9.24: Summary statistics for vitamin D 201
Table 9.25: Values of vitamin D grouped by range 201

12



Table 9.26: Summary statistics for vitamin B9 203

Table 9.27: Out of range values for vitamin B9 203
Table 9.28: Summary statistics for vitamin B12 205
Table 9.29: Out of range cases for vitamin B12 205
Table 9.30: Distribution of CRP values 207
Table 9.31: Out of range values for CRP 207
Table 9.32: Summary statistics for b-carotene 209
Table 9.33 Out of range values for b-carotene 209
Table 11.1 Overview of variables used for imputation 225
Table 12.1 Mean number of siblings per age group 227
Table 12.2 Number and percentage distribution of other children living with target child 227
Table 12.3 Number and percentage distribution of sex and identified gender of participants,
stratified by sex and age group 230
Table 12.4 Percentage distribution of child's living situation 230
Table 12.5 Percentage distribution of relationship of adult answering (part of) the questionnaire
with the patrticipating child 231
Table 12.6 Score of education (FSO classification) 233
Table 12.7 Mean score of parental education 233
Table 12.8 Number and percentage distribution of parents reporting paid work 233
Table 12.9 Number and percentage distribution of households paid working situation 234
Table 12.10 Number and percentage distribution of pi
status 234
Table 12.11 Number and percentage distribution of hon-professional situation parent and
partner/spouse 235
Table 12.12 Number and percentage distribution of workload percentage of paid work of
parents and partner/spouse 235
Table 12.13 Number and percentage distribution of BMI of parents, stratified by sex 237
Table 12.14 Mean and median weight and height at birth 237
Table 12.15 Distribution of perception of diet (%),
adol e s agpmians, seX, age group and linguistic region 238

Table 12.16 Distribution of lunch setting on weekdays (%), overall and stratified by age group 239

Table 12.17 Distribution of childrenés involvement |
by age group 240

Table 12.18 Food allergies and intolerances (%), distribution by allergy type, overall and
stratified by age group 241

Table 12.19 Medically diagnosed food allergies and intolerances, overall and stratified by age
group 242

Table 12.20 Vegetarian and vegan diet (%), overall and stratified by sex and age group 243

Table 12.21 Specific diet to lose weight in the past 12 months (%), overall and stratified by sex,
age group (years) and linguistic region 244

Table 12.22 Dietary supplements use in the last month (%) and distribution of supplement types
(among users), overall and stratified by sex and age group 245

Table 12.23 Percentage distribution of dietary supplements taken over the previous winter,
overall and stratified by sex and age group 246

13



Table 12.24 Distribution of physical activity duration (%), stratified by sex, age group and
linguistic region 247

Table 12.25 Distribution of screen time on weekdays (%), overall and stratified by sex, age
group and linguistic region 250

Table 12.26 Distribution of screen time on weekends (%), overall and stratified by sex, age
group and linguistic region 251

Table 12.27 Percentage distribution of meals in front of a screen, overall and stratified by sex
and age group 252

Table 12.28 Mean sleep duration during weekdays and weekend days, overall and stratified by
sex and age group 253

Table 12.29 Percentage distribution of experienced pains or issues over the past six months,
overall and stratified by sex and age group 256

Table 12.30 Percentage distribution of adolescentsd
and linguistic region 258

Table 12.31 FPQ: Percentage distribution of consumption of water, coffee, tea, matcha, mate,
overall and stratified by sex, age group and linguistic region 259

Table 12.32 FPQ: Percentage of vegetables, fruits, vegetable and fruit juice (100% pure)
consumption, overall and stratified by sex, age group and linguistic region 260

Table 12.33 FPQ: Percentage of wholegrain and sweetened cereals consumption, overall and
stratified by sex, age group and linguistic region 262

Table 12.34 FPQ: Percentage distribution of meat, fish, seafood, pulses, plant-based
substitutes consumption, overall and stratified by sex, age group and linguistic
region 263

Table 12.35 FPQ: Percentage distribution of dairy products consumption, overall and stratified
by sex, age group and linguistic region 266

Table 12.36 FPQ: Percentage distribution of seeds or nuts consumption, overall and stratified
by sex, age group and linguistic region 268

Table 12.37 FPQ: Percentage of chocolate, candy, pastries, savoury snacks and fast-food
consumption, overall and stratified by sex, age group and linguistic region 269

Table 12.38 FPQ: Percentage distribution of soda, alcoholic beverages consumption, overall
and stratified by sex, age group and linguistic region 271

Table 12.39 Percentage distribution of consumed portions of fruit/vegetables per day, overall
and stratified by sex, age group and linguistic region 274

Table 13.1 Daily energy intake (kcal/day) and macronutrients contribution (kcal/day), across
selected strata 275

Table 13.2 Daily energy intake (kcal/day) and macronutrients contribution (g/day) across
selected strata in 24HDR visit 276

Table 13.3 Daily energy intake (kcal/day) and macronutrients contribution (g/day) across
selected strata in phone 24HDR 277

Table 13.4 Relative Contribution of Macronutrients to Daily Energy Intake and comparison with
recommendations, by age group and sex 278

Table 13.5 Amount consumed (g/day), for each sub-subgroup, by sex, age group and number
of consumers and recall days with consumption (N, %) 279

Table 13.6 Mean daily energy intake (kcal/day), by detailed food group, sex, age group and
number of consumers and recall days with consumption (N, %) 289

Table 13.7 Mean energy intake (kcal/day), for each food group and distribution of intake (%), by
place of consumption 300

14



Table 13.8 Mean energy intake (kcal/day), for each food group and distribution of intake (%), by

moment of consumption 303
Table 13.9 Detailed categorisation of food items based on the Food Pyramid 2024 306
Table 13.10 Additional groups specifically created for calculations 317
Table 14.1 Unweighted distribution of BMI percentiles 318
Table 14.2 Summary statistics for waist circumference measurement, unweighted 318
Table 14.3: Summary statistics for hip circumference measurement, unweighted 319
Table 14.4: Summary statistics for systolic blood pressure measurements, unweighted 319
Table 14.5: Summary statistics for diastolic blood pressure measurements, unweighted 320
Table 15.1 Overview analysed blood biomarkers, their interpretation and reference values 323
Table 15.2 Weighted mean and standard deviation for blood biomarkers, overall, by age group,

sex and linguistic region 325
Table 15.3 Laboratory measurements and coefficients of variation (CV) for the study centres

VD, ZH, LU 327
Table 15.4 Laboratory measurements and coefficients of variation (CV) for the study centres

BE, TI, SG 329

List of figures

Figure 1.1 Study Timeline 24
Figure 1.2 Overview of the collected data 25
Figure 1.3 Participation steps 26
Figure 2.1 Organisational chart 28
Figure 2.2 Overview of training sessions main phase 40
Figure 4.1 Flowchart general recruitment results 52
Figure 4.2 Cumulative overview of actual quotas compared to ideal quotas 60
Figure 6.1 Percentage distribution of nationality of parent and partner/spouse 73
Figure 6.2 Number of days with physical activity among 6-9-year-old females 82
Figure 6.3 Number of days with physical activity among 10-13-year-old females 83
Figure 6.4 Number of days with physical activity among 14-17-year-old females 83
Figure 6.5 Number of days with physical activity among 6-9-year-old males 84
Figure 6.6 Number of days with physical activity among 10-13-year-old males 84
Figure 6.7 Number of days with physical activity among 14-17-year-old males 85
Figure 6.8 Percentage distribution of physical activity per type of physical activity, overall and
stratified by sex and age group 87
Figure 8.1 Distribution of body weight with clothes, unweighted 146

Figure 8.2 Weight distribution after clothing weight removal, overall and stratified by study
centre, sex and age group, unweighted 147

Figure 8.3 Height distribution: overall and stratified by study centre, sex and age groups,
unweighted 149

15



Figure 8.4 BMI distribution: overall and stratified by study centre, sex, and age group,

unweighted 151
Figure 8.5 Correlation among repeated waist circumference measurements 153
Figure 8.6 Waist circumference distribution: overall and stratified by study centre, sex, and age

group 154
Figure 8.7 Correlation among repeated hip circumference measurements 155
Figure 8.8 Hip circumference distribution: overall and stratified by study centre, sex, and age

group 156
Figure 8.9 Correlation among repeated SBP measurements 158
Figure 8.10 SBP distribution: overall and stratified by study centre, sex, and age group 158
Figure 8.11 Correlation among DBP measurements 160
Figure 8.12 DBP distribution: overall and stratified by study centre, sex and age group 160
Figure 8.13 Development score distribution in males: overall and by age group, with inter-score

correlation 162
Figure 8.14 Development score distribution in females: overall and by age group, with inter-

score correlation 163
Figure 8.15 (a) Phase angle: Stratified by device and study centre 165
Figure 8.16 (b) Bodyfat percentage stratified by device and study centre 165
Figure 8.17 (c) Total hydric mass stratified by device and study centre 166
Figure 8.18 (d) Bone mineral mass stratified by device and study centre 166
Figure 8.19 (a) Phase angle stratified by device, study centre and age group 167
Figure 8.20 (b) Bodyfat percentage stratified by device, study centre and age group 168
Figure 8.21: Time spent outside during the week: overall and stratified by study centre, sex, and

age group 170
Figure 8.22 Histogram skin colour 171
Figure 9.1 Biosamples workflow 172
Figure 9.2 Overview of used and biobanked blood samples for long-term storage 175
Figure 9.3 Summary of blood draws and completeness of biobank samples 180
Figure 9.4 Time intervals between blood collection and centrifugation (in minutes) 182
Figure 9.5 Time intervals between blood collection and freezing (in minutes) 182
Figure 9.6 Distribution of HbAlc: overall and stratified by centre, sex and age group 185
Figure 9.7 Haematocrit distribution: overall and stratified by centre, sex and age group 187
Figure 9.8 Haemoglobin distribution: overall and stratified by centre, sex and age group 189
Figure 9.9 Total cholesterol distribution: overall and stratified by centre, sex and age group 191

Figure 9.10 Distribution of HDL cholesterol: overall and stratified by centre, sex and age group 192

Figure 9.11 Distribution of LDL cholesterol: stratified by centre, sex and age group 194
Figure 9.12 Distribution of triglycerides: stratified by centre, sex and age group 196
Figure 9.13 Distribution of ferritin: stratified by centre, sex and age group 198
Figure 9.14 Distribution of total calcium: stratified by centre, sex and age group 200
Figure 9.15 Distribution of vitamin D: stratified by centre, sex and age group 202
Figure 9.16 Distribution of plasma vitamin B9: stratified by centre, sex and age group 204
Figure 9.17 Distribution of vitamin B12: stratified by centre, sex and age group 206

16



Figure 9.18 Distribution of CRP: stratified by centre, sex and age group 208
Figure 9.19 Distribution of blood b-carotene: stratified by centre, sex and age group 210
Figure 12.1 Number of children living in the household stratified by age group 228
Figure 12.2 Percentage distribution of part229ci pant 6:
Figure 12.3 Percentage distribution of par@82toés pl a

Figure 12.4 Number of paid working percentages of parents and partner/spouse, stratified by

sex 236
Figure 12.5 Distribution of sleep duration for females on weekdays, stratified by age group 254
Figure 12.6 Distribution of sleep duration for males on weekdays, stratified by age group 254

Figure 12.7 Distribution of sleep duration for females on weekend days, stratified by age group 255
Figure 12.8 Distribution of sleep duration for males on weekend days, stratified by age group 255

Figure 14.1: Time spent outside on weekdays: overall and stratified by study centre, sex, and
age group 321

Figure 14.2: Time spent outside on weekends: overall and stratified by study centre, sex, and
age group 322

17



Glossary

Glossary ofbbreviations
ALTEL

AOAC
ANOVA
BASEC
BIA
CBC
cDC
CHOEPAP
CODE INT
CRP
cv

DBP

DC

EC
EDTA
EFSA
FPQ
FW

F2F

GD
GPGPAP
HbA1c
HCT
HDL
HEPA
HPLC
HRA
HRO
IARC
IFCC

ID/IDs
ISO
IQR

LC
LCMS/MS
LDCS
LDL
MCH
MCHC
MCV
METAS
MPV

N, n

| 2dzaSK2t Ra y20G | aa20A1FGSR @Al
0SSt SLIK2Yy Sé

Association of Official Analytical Chemists

Analysis of Variance

Business Administration System for Ethical Committees
Bioelectrical Impedance Analysis

Complete Blood Count

Centre for Disease Control and Prevention

Cholesterol oxidas@henol + Aminophenazone

Code Interview

GReactive Protein

Coefficient of Variation

Diastolic Blood Pressure

Direct Current

Erythrocytes Concentrates

Ethylenediaminetetraacetic acid

European Food Safety Authority

Food Propensity Questionnaire
Fieldworker/Fieldworkers

Faceto-Face

GloboDie® software

Glycerolphosphateoxidas@®henol + Aminophenazone
Glycated Haemoglobin

Haematocrit

Highdensity lipoprotein

Health Enhancing Physical Activity

HighPerformance Liquid Chromatography

Human Research Act

Human Research Other than Clinical Trials
International Agency for Research on Cancer
International Federation of Clinical Chemistry and Laboratory
medicine

Study Identifier Code(s)

International Organization for Standardization
Interquartile range

LiquidChromatography

LiquidChromatography Mass spectrometry/Mass spectrometry
LINK Data Collection System (Web Applicgtimvided by YouGov)
Lowdensity lipoprotein

Mean Corpuscular Haemoglobin

Mean Corpuscular Haemoglobin Concentration

Mean Corpuscular Volume

Federal Institute of Metrology

Mean Platelet Volume

Number

18



NGSDCCT National Glycohemoglobin Standardisation Progfaiabetes
Control and Complications Trial

NM-BAPTA Chromophore&nitro-5-methyk(1,2-bis(c-aminophenoxy) ethaiN,
N, N', N'tetraacetic acid

NRBC Nucleated Red Blood Cells

OH Hydroxy

PDW Platelet Distribution Width

Pl Principal Investigator

PLT Platelets

QC Quality Control

RBC Red Blood Cells

RC Regional Coordinator

RDW Red Cell Distribution Width

REDCap Research Electronic Data Capture

REKA Schweizer Reisekasse

SBP Systolic BlooéPressure

SBP (2) Swiss Biobanking Platform

SD Standard Deviation

SFCDB Swiss Food Composition Database

SEP Socioeconomic position

SLS Sodium Lauryl Sulfate

TC Total Count

uv Ultraviolet

WBC White Blood Cells

24HDR/24HDRs 24hours DietanRecall(s)

Names and locations of institutions

BE Study Centre Bern

BFH Berner FachhochschuylBern

CHUV Centre Hospitalier Universitaire Vauddisausanne
EOC Ospedale Regionale di Bellinzoiallinzona

FSO Federal Statistical Offictleuctatel

FSVO Federal Food Safety and Veterinary OffiBernLiebefeld
HEdS Haute Ecole de Sant&eneva

LBB Liquid Biobank BefrBern

LU Study Centre Lucerné&ucerne

LUKS Luzerner KinderspitaLucerne

METAS Federal Institute oMetrology, BernWabern

OKS Ostschweizer Kinderspitebt. Gallen

SG Study Centre St. Gallen

SNHf Swiss Nutrition and Health Foundatidfpalinges
TI Study Centre Ticino

usl Universitidella Svizzera Italiapnaugano

UzH Universitt Zirich, Zurich

VD Study Centre Vaud

ZH Study Centre Zurich

ZHAW ZirichUniversity of Applied Sciences, Zurich



Acknowledgement

We gratefully acknowledge the contributions of all nurses, ditis, data managers, statisticians,
recruiting agentsgoordinating and administrative staff involved in this study.

Lukas Abraham (Dietician, UZH)

Gentiana Ademi (Study nurse, OKS)

Mélisandre Anderson (Dietician and admin, Unisanté)
Ingrid Beck (Local study coordinator, OKS)

Deborah Beyli (Dietician, BFH)

Alessia Bergamaschi (Dietician, EOC)

Renata Binter (Study nurse, Kinderklinik Inselspital)
Nadine KaufmamChappuis (Dietician, LUKS)

Andrea Christe (Study nurse, UZH)

Laura Ciavarella (Study nurse, Unisanté)

Jris Egger (Study nurg@nderklinik Inselspital)

Vincent Faivre (IT management, Unisanté)

Michaela Filimon (Dietician, UZH)

Arianna Giana (Dietician, EOC)

Elaine Hillesheim (Data quality controls, FEH

Cindy Hubsch (Study nurse, Unisanté)

Anja Koch (Dietician, LUKS)

Rahel Kuonen (Local study coordinator, Kinderklinik Inselspital)
Jennifer Leithduser (Dietician, OKS)

Marion Maggi (Study nurse, UZH)

Andrea Mathis (Dietician, OKS)

Debie Perren (Study nurse, Kinderklinik Inselspital)
Rahel Rickenbach (Study nurse, OKS)

Julia Rottmann (Study nurse, Kinderklinik Inselspital)
Fabienne Schaller (Dietician, BFH, replacement pool)
Franziska ScheideggBalmer (Dietician and regional coordination, BFH)
Monica Seitz (Study nurse, EOC)

Yvonne Schumacher (Study nurse, LUKS)

20



Alessia Severi Conti (Local study coordinator, EOC)
Milena Servalli (Study nurse, EOC)

Luana Stoppa (Study nurse, EOC)

Rosmarie Veraguth (Lab specialist, SNHf)

Juliette von Rotz (Dietician, Unisanté)

50+ recruiters from YouGov

21



1.1

Introduction

Background and rationale

Food consumption and dietary habits have a major impact on human health by influenaiagssl
mortality, and the risk ofcardiometabolicdiseass, cancer and/or neurodegenerative diseases
among other$2 Adopting healthy dietary habits during childhood and adolescence is particularly
important as it influences current and future health.

Childhood and adolescence are marked by rapid growtiring which sufficient energy and
nutrient intake are essential for achieving optimal developmghh unhealthy diet can affect body
fat, weight, cardiovascular and liver functions, as well as cognitive development and perforfhance
°. During the critical developmental period ofdolescence dietary habits are changng, as
nutritional needsevolvewith biologicalmaturation, greaterindependence séipes food choices,
and eating behaviourare influencel by peers and social medfa*andlackof food literacy skik'2
Establishing healthy eliary habitsduring childhoodand adolescences crucial, adehaviourscan
become deeply ingrained and persist into adulth&td

Furthermore, childhood obesitincreaseghe riskof type 2 diabetes, cardiovascular disease, or
cancer later in adulthodd. Chilchood obesity is rising worldwide, especially in loand middle
income countrie¥. In Europe, childhood and adolescemteweight and obesity are fairly high
(between 10% and 35% depending on the country), but have mostly stabiftzdd Switzerland,
about 15% of children are overweight or obeée

Diet not only providesutrients butmayalso carrycontaminants. Children are more at riskthan
adults,asthe contaminant dos@er kiloof body weightmay behigher than iradults and exposure
occuss during a sensitive periddl Food contaminants magriginate from food production and
processing or environmental contamination. They affect health and can be found in many biological
sampled®?2, Although children and adolescents are among those most at risk of food
contamination, little is known in Switzerland about their exposure to-thédted contaminants and

their internal exposure which highlights the importance of appropriatietary intake data and
biosamplesanalysis.

Most WesternEuropearcountries have already conducted studiestba nutrition of children and
adolescent$*?4 as recommended by the European Food Safety Authority (EESAhese studies,
for example ifFrance (ESTERZR, INCAY), Italy (OKkio alla salufe INHES, HBSE), or Germany
(EsKiMé', KiESEY), have primarily revealed imbalanced diets that fail to meetrrently
recommendedlietary intake levelsThey reveatonsistent trendsincluding insufficient intakesf
vegetables anctertain micronutrients, as well as xcessive intakes of meat, fat and sugar
However each countryhighlightsits unique characteristics partly influencedby its distinct food
culture®. Regional ariationsin food alture also existIndeed the first Swissnational nutrition
survey, menuCH20142015) highlighted significant culturaifferencesin dietary habitsamong
adults from differentinguistic partofthe country. It is thereforeimportant to better charactese
OKAf RNBYyQa IyR | R2fifa&wiRnanda Q F22R 02y adzyLiAzy
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These observationsinderscorethe need for a comprehensive assessment of food and nutrient
intake, as well asthe nutritional status health and lifestyleof children and adolescents in
Switzerland Thisstudywill serveto guide nutritionrelated public health policies and strategias

well asfoster nutrition researchthat takesthe specificities of theSwiss contexinto account.
Indeed, to address the digtlated risks for children and adolescents, both global and local action
is neededincludingoromotingan affordable, healthy food environment and strengthening of -diet
related public policies and strategies.

Aim s and objectives of the study

The first Swiss national nutrition survey on children and adolescents was intended to compile
representative data ofood consumption, dietary habits, healdehavioursand lifestyleas well as
physical measurementblood and urineanalysesfor the 6-17-yearold population from German

, Frenchand Italianspeaking regions.

The aims of thigational populatiorbasedsurveywereto:

1 characterse the diet lifestyleand healthbehavioursof children and adolescents

1 determine the nutritionaland healthstatus of children and adolescents

9 deliver data allowngto estimatethe daily intake of contaminants

1 ogather data to derive populatiorbased national reference values for selected
micronutrients and vitamins

9 constitute a databaseand biobank to guide the development ofnutritional
recommendations conduct risk assessmentpromote research and support policy
developmentin Switzerland

Study design overview

Reference population and study centres

The reference population for the menu@tds survey was defined as households in Switzerland
with children or adolescents aged 6 to 17 years.

Six study centres across three main linguistic regioer® involved:

Canton oBern Inselspital Kinderklinik, Bern

Canton of Ticino: Ospedale Regionale di Bellinzona, Bellinzona
Canton of Lucerne: Luzern Kinderspitaterne

Canton of St. Gallen: Ostschweizer Kinderspital, St. Gallen
Canton of Vaud: Unisanté, Lausanne

Canton ofzurich: UniversitatZurich Zurich

=a =4 -4 A —a -2

Participants were issued from a random representative sample drawn by the Federal Office of
Statistics (FSO) based on BiePH sampliricame. The targeted sample sizes were 200 participants
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in the pilot phase and 800 participants in the main phase of the study (for detaflthe sample
see3.1.1Survey objectives and sampljng

Study timeline

After the callfor tender fromFederal Food Safety and Veterinary Oftie8VQin July 2020 and the
contract signature in June 2022, the study was divided instirgit phases. The implementation
phase wasxecutedfrom June 2022 tdNovember 20222.2 Implementation phase The pilot
phase theroccurred between February addine 2023 (se2.7 Learnings from the pilot phas& he
main phase of data collectipmhich spannedrom August 2023 to September 202hcompassed
the four seasons. Finally, data cleanirapalysis and report writing were performed until
September2025.Thetimeline of the different phases can be seenfigurel.l.

Figurel.1 Study Timeline

Implementation Pilot Phase: Main Phase:

Phase: Dec 202%; Aug 2023¢ Sep 2024
Junc Nov 2022 Jun 2023

Data collect ion

An overview of thelata colleced can be seen ifrigurel.2. The food consumption dataavebeen
recorded usingwo 24-hour dietary recalls(24HDRsingthe GloboDiet@GD)software, during a
faceto-face(F2F)isitand a telephone interviewhat took placeon average 2.5veekslater. Prior

to the F2Fvisit, online questionnaire®n dietary, lifestyle and health behaviours, as well as
socioeconomicstatus, were collectedPhysicalmeasurementswere taken duringthe F2Fvisit.
Additionally, biosamples(urine sample and, for a voluntary sub-sample venous bloodl were
collected during the F2Fvisit to better characterize nutritionalnd healthstatus €.g., several
vitamins, mineralshaemoglobin cholesterolgtc).
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Figurel.2 Overview of the collected data

Onlinequestionnaire

wDietary and health behaviors, incl. Food Propensity Questionnaire (FPQ)
wLifestyle (sleep, screen time, physical activity...)
wSociodemographistatus of household

Food consumption data

wTwo nonrconsecutive 24HDR using GloboDiet® and a food diary for
children until the age of 13 years completed prior to the visit / telephone
interview

1. 24HDR visit
2. Phone 24HDR

Physical measurements and additional questions

wAnthropometry (weight, height, waist/hip circumference)
wBlood pressure and heart rate
wBioimpedance

wPuberty, skin color, dietary supplements, fish consumption in the last
week, time spent outdoor in the last month

Biosamples

wSpot urine
wVoluntary venous blood

The details of the study procedurese described in the next chapters of this report. Quality
controls were performed during the pilot and the main phasé the study to ensurdhat the
correct procedurevas usedor data collectionseechapte2.8 Quality control visits
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Study steps for the participants

An overview of thalifferent study steps that participantdiad to go througktis displayedn Figure
1.3.

Figurel.3 Participation steps

Al
NP

winvitation letter by postal mail

uRecruitmentcall

&) |2

uE-Consent, Online Questionnaire

ooo
i
L ———1n]

——— B
<
wF2Fvisitat Study Center Eﬁﬁ
U 24HDR visjiphysicaimeasurementsbiosamples

ubietary phone Recall (Phone 24HDR) @

ohankyouletter +results *?

L { < < < < ¢

Participants received an invitation lettefa mail, followed by a recruitment phone cadl verify
inclusion criteia, explainthe study steps and, if agreedchedulethe visit (see 3.2 Recruitment
process.

Before the visit at the studycentres participantsfilled in ashort e-consent (see2.2.1 Ethical
approva), completed the online questionnaire (s&@®nlineQuestionnairesand received material
to prepare the F2F visitncludingmaterial for at home urine collectio(see3.2.4Preparation of
the participant before the F2F visit

At the studycentre, participanswere checked for eligibility again and signed the informed consent
form (see2.2.1Ethical approval Questionnaire completion wagerified, anda urine sample was
retrieved (see 9.1 Methods: biosamples collection procedyrebhen, the first part of the visit
consistedof assessingood consumption using 24HDRusingGD(see7.1 Methods). The second
part of the visitincludedphysical measurementsée8 Physical measurementand, in aboutone-
third of the participantsan optionalblood draw wagaken(see9.1Methods: biosamples collection
procedures

Followingthe visit at the studyentre, aphone 24HDRvas conductedon average 2.%eeks later
to reasses$ood consumptiorwith GD(7.1 Methods).

A few months after the F2F visit, the participants receive@dhank you letter some oftheir
individualresults and a leaflet with dietaryrecommendationsandrecipes The leaflet on physical
activity fromHealth Enhancing Physical ActividEPAY was also included.
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2  Study preparation

2.1 Overall organisation and resources

2.1.1 Involved institutions, roles and  organisation chart

A consortium ofnstitutions collaborated to perform the mandate of tisVO:

=

Unisantég Centre universitaire de médecine générale et santé publigagisanne
Universita della Svizzera ltaliana (UBljgano

Ospedale Regionale di Bellinzona (E®€liinzona

BernerFachhochschule (BEHBern

Inselspital Universitatsspital Bern Kinderkljrislern

UniversitatZzurich (UZH) Zurich

Luzerner Kinderspital (LUKBUcerne

Ostschweizer Kinderspital (OKS). Gallen

ZurcherHochschule fir Angewandwissenschaften (ZHAVWYinterthur

Swiss Nutrition and Health Foundation (SNHf)alinges

HESSO Haute école spécialisée de Suisse occidentaleSBERnevalLarouge
YouGovschweifformer name LINK)ucerne

Centre hospitalier universitaire Vaudois (CHW&Ausanne

Liquid BiobaniBern(LBB)Bern

= =4 =4 =4 -4 4 -4 —f A - -8 - A

Thecomplementaryexpertise of the different partners (public healloctorsand epidemiologists
paediatricians dieticians and other nutrition specialistautrition biomarkers specialists, social
marketing expertsstatisticians and data managegs¢.) allowed addressgthe different facets of
this complexmultidisciplinary projectThe organisational chamescribing the partners and their
roles is displayed iRigure2.1.
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Figure2.1 Organisational chart

Direction
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Project managemenand coordination

The project director (Unisanté), atirector (BFH) and deputy director (USI) were responsible for
the general conducbf the study andoverseeing its progregm and issuesWithin each partner
institution, the principal investigators were designated as the responsible persons for their study
centre or specificlomain. Theyere updated and consulted about the ongoing questions through
monthly meetings.

Unisanté was the leader of the study consortiutime central coordinating centrand the contact

point for FSVO. A close collaboration between FSVO and the general project manager was essential,
as FSVO oversahe project on the Federal office side and importapecific tasks influencing the
course of the study, including thiacluding developing the conteraf the questionnaire, the
elaboration ofthe information flyer, postcardswebsite and videoswith the communication

agency therelationwith the media, the updates dhe GDsoftware for the dietary interviewshe

first contad¢ with the FSO, etc.

The coordinating teamvas responsible for the coordination amdganisationof the study and
included the general project manager, two regional coordinaf®€) a food specialist, and a
biobank managerThe coordinating teamnaintaineddirect communication witlthe studycentres

and labs overseeinghe study setup pilot and main phasesnplementation,fieldworkers EW)
training, recruitment statisticsevaluation and internal communication with partners, consortium
members and FWIhe food specialist was tlteesignateccontact person in case ofquiriesrelated

to the GD software andwas responsible for its data management, including cleaning and
assessmentThe biobank specialist developed procedum@ganisel the setup of the study and
conducted quality controls related to the biosamples.

Participani @cruitment

The ecruitment of participang (mailing of invitation letterstelephone recruitment, hotline for
questions,scheduling ofappointmens, sendingof the study materialbefore the interview) was
organisel bythe YouGowinstitute (formerly Link). YouGo®also @mpiled weekly recruitment
statistics handled withdrawal forms during the studgnd mailed the results anthankyou letters
to participants

Studycentres
The study was conducted in six stumintres covering threamainlanguage regionsf Switzerland

InselspitalUniversitatsspital Bern KinderklingkBE(Bern)

Luzerner Kinderspital (LUKS)U(Lucerne)

Ostschweizer Kinderspital (OKSG(St Gallen)

Ospedale Regionale di Bellinzona (EQ)Bellnzona)

Unisantég Centre universitaire de médecimgnérale et santé publiqueVD(Lausanne)
UniversitatZarich(UZH); ZH(Zurich)

=A =4 =4 =4 -8 4
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Each study centre employedo registered dieticians and at least opaediatricnurse. To ensure
good communication within the projeeindduringtraining, the teammembers hado understand
and speakenglish.

Thestudy centre leaders were the contact persons fostrategicissuegelated to thestudycentre
itself, for study centrerelated issue#n case of problemsr otherurgentproblemsand for planning
and schedulingstudy visits A medical doctor(either the studycentre leader or a colleague) had
the medical responsibility for thetudy centre in the eventof an emergency, adverse event or
worrisome resulthat needed to be communicated to thEarticipant. AstudyO Sy {ichidgdator
was responsibléor operational matterge.g. rooms, stock managemestupplie3. FWconducted
the studyvisits includingrecheckinghe eligibility of participantsand the signingof the informed
consent form They documentedieldwork problemsand reported them to the RCab technicians
or nursesprocessed biosamples asdnt themto the central biobank (LBBMaintaining closend
regular contactsbetween the central coordinating centre and the recruitmer@ntres (regular
emails and phonexchangesonssite visitstraining, newsletter) enabled the study to run smoothly.

Blood and urine samples

The LBBeam preparedthe urine and blood kitsand sentthem to the coordinationcentre for
further distribution They alsaeceivedthe biosamples from aktudycentresand centraked them

for longterm storage in the biobank ahipment for analysis at CHUWile SNHfor METASThe
SNHfanalysed vitamins in blood samples and was responsible for quality control of the collected
biospecimensMETAS was responsible fanalysingspecific micronutrients and contaminanits
blood and urine The CHUV's central laboratory performed the remaining analyses of blood and
urine samples from all participants.

Quality control group

Thequality control (QC) grouwascomposed of three membefsom two institutions(HESSO and
ZHAW)with diverseand complementaryexpertise GDand nutrition, data collection in young
people and physical measurements, public healile responsibilies of the QCgroup depended
on the phaseof the study. In the implementation phasthey proofread documents (e.gQudy
Protocol, Roadmaps, training materialfor FW), attended training sessionsand checkedfor
appropriateness based ate study protocol. During the data collectigpilot and main phase),
they analysed the reports of theRC orsite visitsand conducted unannounced egite visits(main
phase only)in addition they evaluated th&Ddata according téhe guidelinesof the International
Agency for Research on Cancer (IA@) distribution of interviews over thgevendays of the
week number of notes, interview duration, mean energy intges dietician).

Datamanagement

In collaboration with the general project manager, the food specialist and the biobank coordinator,
the data manager created scripts to clean anbckthe coherence othe GDdata, to export and
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translatethe REDCafResearch Electronic Data Capturejnments left bythe FW, and tamatch
the biosampletubeswith the results andheir metadata

The statisticiaperformeddescriptive statistical analyses of each blood and uaimalysis physical
measurements, and lifestyle questions for quatipntrol purposes, and prepared the results that
were sent back to the participantf. was essential that the scripts were prepared in advance to
enable continuous monitoring of the collected data and facilitate early, systematic identification of
potential issues.

2.1.2 External communication

FSVO hired a communication agency (B@dpto ensure high professional standards for the
communication strategy, including study documents accessible to childrensagezhrs and older
and peoplewith a moderate understanding of Swiss languageswell as attractive layouts ard
study logo.

The BOLD agendesigned an information flyer to explain the study in a simpté&ractive and
illustratedway, as well as a postcard to invite children direcityaddition to the invitation letter
for parents. Several postcarggere designed, for each aggoup, for a girl and a bagyallowingfor
tailored communicationEach participant receiveicard specific tahe corresponding age and sex
groupin an envelope addressed his/her name, allowing the child to open an envelope directly
addressed to hither. Thisenvelopewasplacedin the general envelope with the invitation letter
addressed to the parentshe back of the card was ustddirectly inform and motivatethe child

to participateandto provide contact information(QRCode and URL to the study websitemail
and hotline phone number)

The communication agency, in close collaboration with FSVO, also designed the website and
created informative videosa video explaining the study and two instructavideos, one on the

urine collection and the other on the use of the food diaklf.external communication related to

the study was coordinated and separatéydedby FSVO.

At the end of the study, they were also mandatedagouta summary leafletvhich highlighted
the first results mentioned in this reporand facilitated dissemination tahe media, the
stakeholders anthe public.

2.1.3 Incentives for participants

Several measures wemmplementedto increase the participation rate

1 Theinvitation materiat includeda colourful explanatoryflyer with an adaptedanguage
and a smallerenveloge with the OK A f R Caad a yexAg&specificinvitation postcard
both designedby the professional communication agencihe full informed consent form
was completed directly at the studgentre and was not sent in advance to avoid an
information overload for the participants antheir caregivers but was availablefor
consultationat the beginning othe online questionnairalong with the shorter &onsent
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(see2.2.1Ethical approval In addition the consenform wasavailableon the website and
could be accesseahy timethroughout thestudy.

Direct contact withYouGowperators, whoare highly experiencesh conducting surveys,
ensuredthat participants understood the different steps of the styditg scopeand had
their questions answeredrouGowalso sent aemindertext message’2 hours before the
scheduled appointment~2F visitjo reducethe rate of missed appointmentéll operators
receivedstudy-specifictraining (see3.2.3Recruitment calls

For their participationthe children and adolescents received a total compensatioGldF

80. After the visit to the study centre, they receive@€BF20voucherto be usedor books

or cinematickets.Cinema vouchers were preferred by participagtsver the course of the
entire study (pilot phase included), we gave out 1359 (66.2%) cinema vouchers and 695
(33.8%) book voucheradditionally, ypon completion of the entire study proces¥ouGov

sent the participantsCHF60 in the form ofREKASchweizer Reisekassd#)ecks by post.
Participantsvere alsoautomaticallyentered into a lottery to win entriekd an amusement

park (10 pricespr aREKA holidayeek for the family(1 price) Thewinners wereandomly
selected by Unisanté using a script

Personal results of the physical measuremefiteluding mentioning if the value was
within the normalrangesfor body mass indexBM|) andblood pressurgand colar-coded

results of the blood analyse$of blood volunteer} were alsomailedto the participants
and their parents (more details on the colouwcoding can be found in chapte.1.4

Laboratory analysgsThey alsoreceived abooklet with dietary recommendations and
ideas for healthy seasonal recipgsade by the team)as well as d&ookletwith ideas for
daily physicalactivities(from HEPAS).

During their visit to the study centrechildrenwere offered to colour a memorygame
developed for the study, which theyould alsaake home #terwards Some study centres
alsoprovidedOKA f RNBy Qa o6221a 2N 3FYSa Ay GKS g Al

Participants received free snacks at the end of their \asitt FW reportedhat this was
greatly appreciated.
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2.2 Implementation phase

The implementation phase lastétbm June 20220 November 2022.

2.2.1 Ethical approval

Process

We defined all the main procedures in theidyprotocolsubmitted to the ethics committeebased
on the experience of menuCH adults and the feasibility study for me#i@d The complementary
expertise of the different partners allowedddressingthe different facets of this complex
multidisciplinary project.

The Study Protocol for Human research other than clinical {{i#R0O) studiewith the annexes in
Frenchwas submitted to the Bhics Committee in Vaudin early September 2022vhich wasthe
principal ethics committeeThe study was classified asype A observational study. We received
feedback three weeks later, to which we answered pdiyfpoint. The modified protocchndthe
updated annexes in the three languages were submittedh® Vaud Bhics Committee, which
forwarded themto the ethics committes of the other five study centres by mitlovember 2022.
The study received ethical cleararme 09.02.2023.

The study number in the BASEC (Business Administration System for Ethical Committees) database
is2022-01602

For the main phasesomesmallmodificatiors had to bemade toseveral documers, e.g, to clarify
communication aftefeedback from the participastto increasethe duration of the visibf 15min
(so a total ofLh 45min), suppresghe skin scanincludeskincolourassessmenfThe amendments
were submittedon 21.07.2023 andeceived clearance on 08.08.2023.

For the additional sulstudy designedto comparethe results of theBioelectrical Impedance
Analysis BIA measurementon other participants another submission to the&hics Committee
wasmadeon 16.10.2024and received clearance @&38.10.2024

Content of the consent form

After recruitment by YouGaowarticipantswere askedto sign an electronic conserParticipants

were only able to complete the online questionnaire once they had signed the electronic consent
form. The electronic consenincludedinformation about whocould participateand how, the
benefits and risks of participatinig the study and privacyand confidentialityissues.

During theF2F visit, participants wesereened agaifor eligibility andprovided verbahnd written
informed consentto participate in the studyThe informed consent form was based on the
templates of SwissEthics and included:
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2.2.2

General informatioraboutthe study,such as thdackground of the studythe aim of the
study, as well aghe inclusionand exclusion criteria.

Informationaboutthe study procedureincludingthe different steps of the study.

Information about the wluntarynature ofparticipationas well as abouthe benefits, risks,
and burders of participation.The benefits of participation were: i) contributing to advance
knowledge on the nutritional status of Swiss children and adolescentshasdo public
health research, ii) receivingndividual and general resultsiii) receiving general
recommendationson nutrition and physical actityi. The time required for participation
was mentioned as a burdeRisks associated withe optional blood draw weréescribed
as mildpain, dizzinessand/or a hematoma at the injection site.

Information on individual results aftgrarticipation in the studywith possibleincidental
findings (e.g. bloodnalysi$ and the general results of the main study.

Measures taken to ensurprotection and confidentialityof dataand biological samples
were explained. For example, the coding of data and biosamgtelsthedata protection
proceduresaccording tathe Swiss data protection law were describ&articipants were
alsoinformed thatthe coded data and biosamplegould beforwarded to FSVO and could

be used to answer future research questions in the field of health and nutrition. Access
rights for controlling parties, e.ghicsCommittee audits were also explained.

Right to withdraw from the study and management of the détat wasalready collected
up tothe point of withdrawal: all personal data would be deletbdf research data already
collected would be retained

Compensation for participatiorfunding of the study, and liability for harm caused by
participation in the study

In accordancewith the Human Research AdHRA articles 3, 2223y, two distinct informed
consent formwere used one for adolescentagedl14 years or older, for which the signature of the
parentwas voluntaryand another ondor children under 14 yeasf age including the mandatory
signature of theparent.

Management of documents

During the implementation phasehitee main documents were createtbr the collection and
handlingof data and biosamples:

)l
1
)l

Study Protocol for the Ethic®mmittee (high levebf detail)

Study Manual (medium levef detailon all proceduresfor study partnerys

Roadmap for the FW (medium lewal detail - and high level in its annexesf fieldwork
procedure$
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https://www.fedlex.admin.ch/eli/cc/2013/617/en

The different study documents were shared with the team members on a secure-hasbd
platform (Microsoft Teams), with access rights adapted to their roles and responsibilities in the
project.

2.2.3 Study Material preparation

Prior tothe pilot phasethe materiak used for MenuCH adults (dishes, measuring tape, clothes
pins, headsets, weight for regular calibration of the scalealesetc) were checkedand, if
necessaryteplacede.g. headsets, new measuring tajpéhe material wapackedn large wooden
boxes and shipped kylogistics company.

Scale and additional material

The bodyweight scalesith anintegratedstadiometer (Sec@04) were calibrated by Se@before
being sentin a wooden box to the different studsentres Seven scales were calibratethd the
maximum deviation that was correctedwas 200g According to Seca®pecifications the
stadiometer did not need to be checked during the calibration serVice.spacers and fixing screws
that attachthe stadiometer to the scale were all replaced before the start of the stlithe.FW
were instructedio check thecalibration of the stadiometer after the transpoif the deviation was
more than 0.5cmthe spacers and fixing screwsgereto be changed agairbut thisdid notoccur.
The Sale and stadiometer were regularly calibratday the FWduring the main phaseand
deviations were reported to the coordinating team

Forblood pressuraneasurementclinically validated device© MRONHBR1320)were purchased
for the study to ensure that the same devices were usedll studycentres They wereselectedin
consultationwith the consortiumspecialists based on guidelifié’ for recommended devices for
blood pressure measurement in children. Small cuffs (XS, S) hagtodiesedo ensure that the
cuff size was adapted to the arm circumference of the participating childaenording to
international guidelines.

Bio-impedance

No new device was purchased to measure body composition because of thedspbf such
devices The fourstudycentresthat alreadyhada validated device used it, and tbéher two study
centres (Lucerne, Ticino) did not perform this measurem&he sudy centresin Vaud and Bern
had the Tanita® MC78the dudy centresin St. Gallen and Zurich had the InBody® 770, both
validatedin children.

2.2.4 Handling of adverse events

In general the procedure consistedf (1) informing the corresponding medical doctor in charge,

(2) taking thenecessaractions to minimize the consequences for the participant, (3) filling out the
appropriated SOGA2Y Ay w95/ L) Ia ¢Stf a GKS a&! ROSNES
informing the general project manager. All documented adverse events were controlled by the
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general project manager, wheasalwaysrequiredto be notifiedwhensuch an evenbccurredand
was responsible for the regulatory and administrative aspects related to the event.

Adverse events description

In the pilot phase, one child vomited during the blood draw, anddnikel fainted during the blood
pressure measurement. In the main phase, we had 15 adverse events, mainly due to blood draw or
the blood pressure measurement, and when participants were fasting and/or nervous. All
participants recovered quickly and did nequire follow-up care.

2.2.5 Time planning for face-to-face visits

Each studyentrewas responsible for planning the timeslots the F2F visiteand wasadvised by
the project manager to consider all weekdays (exc&mday¥sand plarenough of them to hava
safety margin for lasiinute cancellation. Recruitment statistics and progrestdata collection
were shared with the studycentre leadersafter the end of each recruitment periotb make
necessaryadjustmentsfor the next packageTable2.1 describesthe duration of the different
interview steps

Table2.1 Duration of the interview steps

Welcoming M Q
24HDR visit npQ
Physical Measurements onQ
Blood Draw Mp Q
Goodbye + voucher p Q
TOTAL MnpQ

2.3 Satisfaction survey for participants

Methods

At the end of the study, aatisfaction survey wasent tothe last 809 participants enrolled from
endofAprildzy G A £ G KS S« fRomavAich A 9aAsivdrédTheresultof the questionnaire
is intendedto be usednternallyfor improving further surveys

Results

The satisfaction survey aimed to evalustioust & LISOG &4 2F GKS LI NI AOALI yi
Overall study experience andrgangsation, interest in participation, invitabn process study
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2.4

process, compensation, preferencedlie eventof participation in a similar future studyn gen
feedbacksectionwas also available.

Participants were mostly very positive about their experience.ddmbined total of 208 (95%) of
participants rated their overall experience eithesd S NE 3JI22R¢é OYTI MHAT pn Py
402%)! G224ttt 2F wma LI NIAOALNI yda NFGSR GKSANI SELIS
AG a GLR2NE O6nop:0o

Overall, participants who completed the satisfaction questionnaire reported high levels of
satisfaction with the menuGHids study. Recruiting performance, staff performance, and the
personal interactions provided at the study centre were consistentlydraissitively. At the same
time, the results and open comments identify clear, actionable areas for improvangirharily
related to appointmentscheduling and the time burden in general or associated with the food
consumption assessment.

Data management

During the implementation phase, the followisgftware and platformswere preparedfor data
collection:

1 REDCapResearch Electronic Data Capiyra secure web application farreating and
managing online surveys and databases, was used to setdapaacollectiondatabase
based on the chronological steps of the F2F visit, allowing the FW to follow the study steps
and enter the data correctly. Minimum and maximum values were defined for numeric
fields. Commentw/ere alscadded,such as ung of measurement, number of decimadsd
notesabout a specific study step foe performedat a specific tire, such as applyingr
removingEmla® cream (locahaestheticcream) for a later blood drawin addition open
comment fields linked to thgariousmeasurementsallowed the FWo describeproblems
or information related to the collected data (e.tpe child was nervous durinthe blood
pressure measurement).

1 An extension of the LDQEINK Data Collection Systeatpha platform was set ufp give
the FW access to the relevant informatityom the participants.

I Theauto-administeredonline questionnairesvere hosted irthe LDCS alphplatform but
separatal from the personal datawith restricted accessParentshad a specificection
aboutthe OK A f R 0@, died andhedlth, as well as sodemographic and household
characteristics. The rest of thanline questionnaire was either addressed directly to the
14-17-year-old adolescent, withoutparental access, orincluded in the sameonline
questionnaireasthe first part, but with an indication that it should be completed together
with the 6-13-yearold child, if possible.These online questionnaireswere pretested
during the implementation phaséy YouGoywho invited 75 peoplegrom the three
linguistic regions and from different aggoups(with children aged ®, 1013 yearsand
adolescents aged 147 years}o verify the understandability of the questions
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2.5

25.1

2.5.2

1 TheGDsoftware, which collectfood consumption datavas updatedy FSVO (e.gdding
foods specific to childremand specific foods according to current food trendslapting
warning messages that were still adapted to adulccounts were created for each
dietician.

1 Access accounts for all FW were created to stegrilar backups ahe GDinterviews and
to saveall cansent forms for alFWon OwnCloudinternal drive of Unisanté)

1 Instudycentres where @ioimpedance measurement was performed, FW had access to
the specificsoftware and data verefirst saved locally and then transferred on OwnCloud.
More details on the data management for this measurement can be found in ch@yitdr
Body composition measurement

Biosamples management

Blood sampling

The blood collectionprocedure was designed by the biobank specialistdhaborationwith a
specialsed and experienced research nurse. The procedure was designallednto accountll
constraints related to theangeof biomarkers of interesselectedby the FSVO and the objective

of storing biomaterial for further, yet unforeseen, anags To ensure the greatest possible
diversity of stored material, several primary blood tubes were selected, and the order of sampling
was determined by their spedifty. In addition, special blood tubes and adapters had to be tested
at the FSVO for possible contamination with trace metals and chemicals, as these were to be
measured. The sampling of the tubes was arranged to meet all the requirements: blood for serum
to beanalysed for trace meta(®acuginer model, as the 6mL tubes offer a Swilblood collection)
before other tubes, followed by tubesntaining anticoagulants (EDTA, lithium heparin), and tubes
for direct onsite analysis.

For children, the ethical concern was to avoid taking too much blood. The Study Protocol clearly
described the need antthe benefits ofcollectingthe chosenamount of blood, to protect children

from excessive blood collection. Svldscs (in its guideon researchinvolving children and
adolescents) recommends that a maximum ofr25of bloodbe drawn (at once) on childresver

the age of sixin clinical research projects. After careful evaluation and several tdstsStudy
Consortium in agreement withS¥Cdecidedto draw21.8ml of blood

Processing of collected blood and urine

Blood

The processing conditions were decided by consulting the laboratories that would perform the
biomarker measurements. The three laboratories communicated their conditions, and the
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procedure was chosen to allow compliance with the most restrictive conditions and applied to all
biosamples.

For blood samples, time and temperature are critical factors affecting the quality and preservation
of biomarkers within their matrix, until biosamples are frozen. Therefore, the interval between
blood collection and processing (centrifugation, aliquotiagd freezing) was recorded as a key
quality control variable in biobank management.

The interval between blood draw and centrifugation should ideally be kept around 30 minutes and
freezingat -80°C inaround 60 minutes, to guarantee quality even for unforesegat possibly
sensitive biomarkers (as an indication, vitamim@ality, one of the most unstablgtamin, diminish

after three hours at room temperature in the ligt). The preservation temperature e80°C from

first deep freeze to final biobanking is the standard recommendé&tidor best practice in
biobanking. Constant temperature monitoring was not always possible, but all freezers were
connected to alarm systems.

The procedure setup entailed protecting blood tubes from light and keeping the whole process at
4°C(including in the centrifuge Therefore, blood tubes had to be placed immediately in the ice
pocket(except theserum tubeswhich required 20 minutes at room temperatufer coagulation

and serum extractiot¥*), in the dark Thecentrifugationconditions were chosen among standard
recommendations for centrifugatidf to minimize the time of processing withoutisking
haemolysisandaltering the quality of biosamples and biomarkereduced speed 700g for seven
minutes at 4°Casalready used in other research projects at Unisanté

Direct onsite analysig of Glycated HaemoglobifHbA1¢ and blood formula; was performed on

fresh blood samples on the day of collection, directly in each study centre. This approach implied
considering all study centrgpecific constraintse(g.preNB I A &G SNAY I 2F LI NI A OAL
transport,request for analyses). Measurement on fresh blood samples were carried out according

to the requirements of each laboratoryubes for direct ossite analysis did not requirgtringent

conditions, except beingnalysedin less tharthree hoursafter blood drawand staying at room
temperature.

Batchanalysesdone at CHUV (lipids, ferritiretc) required a certain number of aliquots to be
thawed, transferred into specific tubes to Heandledby the analytic roboand measured in less
than two hours.

Of note, adding metaphosphoric acid to the cryotubes for vitamin C preservation would have been
a nice step to stabilize vitamirtCbut adding it either in the kit preparation or while processing the
tubes was notonsidered a$easiblein this study thus abandoned.

Urine

For urine, this was less problematic as the quality of the samples was ainflagynced by the time
interval between collectiorfifst-morningurine andthe time point ofthe F2F visit) and the varying
temperature at which the sample was kept by the participant until the Migiton arrival at the
study centre, the urine sample wataceddirectly in the refrigerator until processing.
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2.6

2.6.1

For traceabilityan online data capture toolinked to REDCapasimplemented,along withpaper
versionsof the samenformation whencomputers were noteadly accessible in the lab.

Details about the collected and analysed urine samples can be found in cBahtHdrine samples

Biosamples storage and shipment

After aliquoting, frozen samples were stored-80°C in the laboratories of each study centre,
which requiredfinding sufficient space for intermediate storage at each location.

Once after the pilot andn the five dates (corresponding tdive Wo I 4 OK S & QOtheLJt | yy S|
coordination centre, the samples had to be transferred to tieBfacility. FedEx transported the

frozen samplesTheLBBhas its own biospecimen database of stored cryotubes. A monthly Excel

report on the storage situation was sent to the coordination centre and FSVO. Unisanté's IT team
developed a script to integratine LBB storageeport into REDCap, enabling thentralsation of

all data related to the projedt' biosamplesn addition to thequality control processes. This

integration established a link between the kit numbexssociated with each participantind the
corresponding tube number stored in théobank and itglatabaseThe shipment of frozen samples

from each study centre to the LBB was planned to allow measurement of biomarkers and
distribution of results to the participants within three months following their visit, if possible.

Trainings

Several training sessions were held for fR&/ during the studyFigure2.2 below provides an
overviewof the different sessions.

Figure2.2 Overview of training sessions main phase

; Baseline ]
Baseline Refresher training Refresher Refresher Refresher

training t:""'"'"g for new LI training training

5 days, aﬂda}:s, dieticians 3 days, 1 day, 14 1 day, 17
e X 31_%3 ¥a d¥,

23-27 i 3 days, o) December April

anua February 5 ety
S 2023 2426 Allgust 2023 2024

Pilot phase Main phase

*First day only for newrW

Trainings and dry run during the pilot phase

In January 2023, ane-week training(23-27.01.2023was planned for the pilot phase.iftcluded
a presentation of the study scomnd protocol, explanations about th@rganisation recruitment
process and YouGov platform, use of RED@ag practical trainingn physical measurements

40



including anthropometry and blood pressutBieticiansand nurses werghen dividedinto two
groups.Nurseshad onehalf-day of specific training (biosamplesvith the biobank specialist) and
dieticians had two and a half days of training mainlyGin

One month later(23-24.02.2023)a 2-day refresher training was conductedijring whichthe FW
wereretrainedin physical measurements on children and performedackF2F visit.

Between the first pilot training and the refresher training, the biobank specialist, the general project
manager and the assigned R@sitedall study centres to meet with the F@hd the study centre
coordnator. They useda checklist to ensure that rooms and material storage wagtequate to

verify access to all platformsheck that the protocol was clearly understood and that everything
was set up for the start of the pilot phase

2.6.2 Main phase trainings

Before the main phasdhere was a threaday training for newly recruited dieticians (July 2023)
which mainly includedhstructions on the use dBDand athree-day refresher training for all FW
(August 2023). The first day of this refresher training was resesgksdyfor new staff joining the
main phase (dieticians and studywrsed and includedgeneral information about the study,
procedures and use of the IT platforms. The other two days were used to infatiAW about
updates, to retrairon physical measuremenia adolescentsandto conducta practice visit

During the main phase, twane-dayrefreshertrainingswere conducted(December 2023 and April
2024).The efreshertrainingswere used toprovidean update orthe current statusof the study
the data collected so far artheir quality, to exchange experiencasmongthe FW, to retrairthe
FWandto evaluatetheir performance in conducting the physical measurements

2.7 Learnings from the pilot phase

The pilot phase aimetb test the feasibility of the study procedures. The pilot phase was important

to test the proceduresindto ensurean effectivecommunication structure between the different

project partners. It also allowedssessinghe feasibility of the protocold NB Y G KS LI NI A O/
perspective testingthe communication between the study team and the participamndentifying

study centre-specific organisatioml and logistial issues,testing and getting familiar with the

various online platforms as well assting the coordination between he different partner

institutions.

The pilot phase of the project was conducted from December 2022 to early June 2023. In March
and April 2023, 186 randomly selected children weeeticipatedin the six study centres to
complete all the steps of the study. This waightly lower than expected, as we aimddr 204
participants, but was still considered acceptable. The main reason for the lower number of
participants was the limitetimeframe for schedulingrisits (six weeks), so some participants could
not postpone theirmppointments
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2.7.2

Take home messages

The pilot phaselemonstratedthat the main studywasfeasible without majoichangesHere are
some key learnings and adjustments:

Organisation
1 Increasinghe duration of the F2F visit by approximatelyrh$ to a total of 1h45min.

Population sample and recruitment
1 To ensure a goodistributionof the availableblood drawshroughout theyear,quotas per
age group andstudy centre were introduced,but were kept flexible tobe adapted
according tahe situation of eaclecruitmentpackage
1 The pilot phasehighlightedthe importance of avoiding scheduling of recruitmerariods
during school vacation weekasit was more difficult to reach thBousehold.

Communication to participants
As the information given to participantikuringthe pilot phase wasinclearon a fewpointsleading
to misunderstandingsininor adjustments were made for the main phasghese includedhe
followingaspects
1 Retraining of recruiters on study participation,dlusioriexclusion criteria, result letter,
blood draw and instructions orecruitment materiale.g. flyer, appointment confirmation
sheet, explanatory videos on FSVO website) withaihe of beingable tocorrectlyinform
participants andanswer questions more easily during recruitment and at the hotline.
1 Adaption of the information on blood draw and fasting statin the recruitment
questionnaire, confirmation letteland web interface (LDCS) to avoid misunderstarsling

Data collection
Data collectionwas adapteds follows
1 Use of new urine cups for the main phase (leakage problem) atihireng on how to
aliquot the urine to avoid overfilled aliquats
1 Adjustment of physical measurements: skin scan measurement for-daetdene was

removed due to validity concerns; assessment of skin colour assessment was added to help
interpret vitamin D levels and FWere retrained to remove tapes between each waist and
hip circumference measurement

Adjustment of bloodube pre-processing: serum tubes were placed outside the cooler box
to avoid problems with the coagulation process
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2.8

2.8.1

2.8.2

2.8.3

Quality control visits

General procedure quality control visits

Throughoutthe study, regular data quality assuranwas performed throughon-site visits to the
studycentresby the RC, QCand the biobank manager.

The following topics were evaluate$ing a specifichecklist (developed by the RC in collaboration
with the QC teany:

1 Study Centre Premises: Access, rooarrangement operational equipment, storage of
material, monitoring systemandaccess to IT platforms.

1 F2F Visits: Interview preparation, welcoming4HDR visjt physical measurements,
d322R08&S3 AggnerdlingviedigofdhRiqes.

Each item in these categoriesms ratedas adequatecould be improvedor insufficient, with an
accompanying comment. For tidnone 24HDRonductedby the dieticians, RC performed overall
two evaluations per dietician. Each dietician recorded two phafdDRthe first oneat the end

of 2023,andthe second oneat the end of spring 2024), which weeeoredby the RC according to
a predeterminedchecklist (developedsingthe same approach as for the F2Each orsite visit
included the observation of agast one complete interview, from preparation through to closure
and, if possible, blood samplinBuring the last osite visit, which wascheduledfor the closure

of eachstudycentre (sorting and couningthe material, orgarangthe last shipment)an informal
evaluation of thecooperationand communicatiotetween theFW (dieticiamurse teams)the RC,
the general project manager, anlde localPrincipal Investigator (Pljas alsaonducted.

Visits from the regional coordinators

Theregionalcoordinators (RC) conducted total ofthree announced ofsite visits: the first one
around October 2023 (1.6 2 months afterthe start of the main phase), the second one around
February/March 2024apout 6-7 months afterthe start) and the last one around May/June 2024
(about ten months afterthe start). RC planned the esite visits to be able to observe each FW at
least once.

After each orsite visitor evaluationof avisit, the RCprovideddirect oral and written feedback to
each FWIssues thatvere observed repatedlywere addressedn the nextrefreshertraining.

Visits from the quality control team

In addition tothe RC visitghe quality control (QCteam conductedwo unannounced visits teach
study centre during the main phase of the studyhe vsits were schedulegbrior to the two
refresher training session§.e., October/November 2023 and March/April 202Zhese visits
ensuredthe consistent application ofjuality standards, observed key interview processes, and
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2.8.4

assessed the study S y GsetBpdacd alignment witlstudy objectivesThe QC team alszbserved
the collaboration and communicatidretweenPW, RC, the generalproject manager, andhe PI.

Visits from the biobank specialist

The biobank specialisisited eachstudycentreat least once during the main phase asluserved

two blood collections carried ouby the nurse This includedhe entire procedure from the
preparation of the blood collection to the end of the process, including aspects related to consent
(ensuring that the child was fully informed aadreedto the blood collection) and the procedures
after the blood samples were taken to the laboratabetails of the items checked werecorded

on adesignated checklist.
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3.1

3.11

Recruitment procedure

Reference population, objectives, sampling and
survey planning

Survey objectives and sampling

The primary aim of the survey was to achieve a fixed number of participating households, both
overall and for each regiorin paralle] the goalwas to achieve a consistent or even equivalent
number of participating households for the different age categories-8f, @0-13- and 1417-
years-old.

Tolimit travel constraints and encourage participation, households selefctethe surveycould

not bemore thana30kmroad tripaway from the study centre to which they were assigned. To do
this, we first referenced all municipalities within this driving rags950 municipalitiesiand then

a stratified random sample was drawn based on the Swiss cantonal population registries using the
FSO sampling frame, stratified by age categories, which were definel, 4083 and 1417 years

for all six studycentres. This resulted in a total of 18 strata. The FSO provided the following
information for each selected household: full nantate of birth address, sex, household size,
nationality, spoken language and if available, phone numbehdicase of households with more
than one target childpnly the youngest child within each participant package was kept eligibke
reference datefor calculating theD K A dg@\@sithe date on which the invitation letter was sent.
For organisatioml reasonsthe study centres were located in Swisgties {.e. in a university or
hospital).Althoughthe sample was belted to the study centres, the countryside alsscovered
because Swiss cities are smailaddition 75% of Swissitizenslive in urban aredS, keeping our
drawn sample quite representative.

The sampling was based amecruitment rate \Willingnesgo participate in the studydf 14% which
wasestimated fora survey of this typand validated by the pilotonductedat the beginning of

2023. When drawing the sample of addresses, a certain number of reserve addresses/households
were included to compensate for any recruitment difficulties in #iferent regions, which
ultimately occured (see chapted.5Full participation.

The following table shows:

I Totaladdresses=the number ofhousehold addressesvailable(based onthe core and
reserve samples

1 Activatedaddresses-the number of addresses activatéce. to which invitation was sent)
to meet the target.

1 Recruitment target = the targets set in terms of househokltsuited, based on a gross
acceptance rate of 14%.

1 Completion target = the projected number of participants expected to complete the full
survey procesgestimating a 3% renouncement rate)
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The target recruitment numbers arattivated addresseasre shownn Table3.1. It should be noted
that reserve addresses were partly used, e completiontargets finallyexceeded(for details
see chapted.5Full participation.

Table3.1 Recruitment targetsand activated addresses by studentre (N, %)

—------

Recruitment target 2080
Completion target 390 210 240 270 390 300 1800
Total addresses 3825 2114 2356 2642 3919 3022 17878
Address base 2600 1396 1605 1799 2598 2003 12001
Reserve addresses 1225 718 751 843 1321 1019 5877
Activatedaddresses 3253 1963 2009 2248 3803 2947 16223
% distribution acrosegiors 20.1% 12.1% 12.4% 13.9% 23.4% 18.2% 100.0%
% share of total addresses 85.0% 92.9% 85.3% 85.1% 97.0% 97.5% 90.7%

Table3.1 shows that a greateshareof addresses had to be activated in the cantons of Ticino, Vaud
and Zurichto achieve thesettargets. As a resulimore use had to be made of reserve addresses in
these cantons, as can be seen from the high percentage of addresses finally used in these regions
(~97% in the cantons of Vaud and Zurich, and 93% in the canton of Ticino).

Age groups repartition
In addition, the samples were divided irBagecategoriesThe breakdown of activated addresses
by agegroupwas asshown inTable3.2.

Table3.2 Adivated addresses by age groypl, %)

Activated addresses 6449 4262 5512 16223
% 39.8% 26.3% 34.0% 100%

The activation across the three age categories is not exdmanced, due to an initial
misunderstanding witlthe FSO, regarding the definition of these categories. This resulted in a slight
over-representation of 8-year-olds and an undetrepresentation of 16l3-yearolds The issue
occurred when the age categories were misclassified: instead of the inten8ed®13, and 14
17-yearolds the categories were incorrectly defined a886913 and 1417-yearolds Thus, the
participants in the 913 age range were divided into five age groups (9, 10, 11, }2ak§ resulting

in fewer participants peage while the6-8 age range was divided into only three age groups (6, 7,
8 yearg, leading to a higher number of participants per agbe error was identified after two
waves of data collection had already been completed. We had to decide whether to try to
overcompensate for the variability, by inviting fewer younger participants and more from the 10
13 age group, or to proceed with tisgratification that had already been implemented. Ultimately,
we chose to continue with the current approach to avoid introducing amyre variability.
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Additionally, we were concerned that reducing the number of younger participants involved would
prevent us from reaching the blood draw quota foat age groupas their acceptance rate of blood
draw was lowe(see chapted.6Blood draw acceptange

3.1.2 Organisation into package s

Four waves ofddressesvere receivedfrom the FSQduring the main phaseasthe FSO sampling
frameis updated four times a year. Thilowedusto have the most uo-date addressesn our
sample.Each wave was divided into twiavitation packagesthus, eight subsamples (named
packages) were processddringthe one-yearmain survey perioffom August 2023 to September
2024.Havingeightpackages alloweparticipantsto be spread oubverthe year and avoield along
period betweeninvitation and recruitment.

Each package wasocessedver 14 weeks asshownin Table3.3 which summarsesthe survey
schedule

1 Phone recruitmenta period offour weeks

1 Immediately after the phone recruitment, participants received an email with a direct link
to access the online questionnaire.

1 F2F visit at the studgentre a period of ~68 weeks. The F2F visit took place at least two
weeks after the telephone recruitment.

1 phone 24HDRby the studycentre ~68 weeks. Thephone 24HDRdeally took place
between two and four weeks after the F2F visit.

The exploitation of the various packagesartingwith the four weeks dedicated to recruitment
calls, was planned by considering the different school and hotidagonsn the different regions.
The aim waso ensurethat households were at home whehey received the invitation letter and
to encourage contact with households bglling themat times when they were most likely to be
reached, i.e. not during the holiday8.new package wastarted at the same time in all study
centres

The survey was carried out ovarperiodof a bit more than a year to take account of seasonal
variations in children's eating habifBhere was a gagf one or two weeks between the recruitment
periods of the two packageswhich was usefuland, in some casesiecessaryto extend the
recruitment calls. As shown rable3.3 below, thetotal duration of thesurveywas58 weeks. The

F2F visits werepreadover 52 weeksso the recruitment process startetiree weeksbefore and

the lastphone 24HDRvas conductedhree weeks after the last F2F vislthis eight package
planning also set a specific target to be reached for each package and each region, both in terms of
recruitment and full participation in the survey (estimating a 13% rate of renouncement/dropout).
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Table3.3 Organisationof the study. Timing of the different packages

€ €
5 — 5 —
£ 2 = 2
c ol g = S ol © =
£5 5 2| g £3 &l 2| §| | 3| %
58| &5 8| £ & 58| &5 8| €| 8| |
52| 5| 3| 5| ® 2| 5| 3| & 5| & £
HEERIHEE iR HEEEE
Clox| gl & & 2 s| gl & & 2| 2| T
HEEEHERER: 5=l 5| 5 8| £
128|318 8| £ 28| 3| 8l al £ 25
Calling Start
Week Info Start Appoint. P01 P02 P03 P04 P05 P06 P07 P08
2023 Letter  day 2259 addresses 1497 2004 2042 2065 2005 2063 2288 addresses
33Aug.17 1| 17
AUG PO1 34 Aug.21 2 21
35 3
SEPT 36 Sept.4 4 4
37 5
38 Sept.21 6 21
P02 39 Sept.25 7 25
OCT 40 8
41 Oct.9 9 9
42 10
43 1
NOV 44 Nov.2 12 2
P03 45 Nov.6 13 6
46 14
47 Nov.20 15 20
48 16
DEC 49 17
50 18
51 19
52 20
2024 1 21
JAN 2Jan.11 22 11
3 Jan.15 23 15
P04 4 24
5 Jan.29 25 29
FEB 6 26
7 27
8 Feb.22 28 22
P05 9 Feb.26 29 26
MAR 10 30
11 Mar.11 31 11
12 32
13 33
APR 14 34
15Apr.11 35 11
P06 16 Apr.15 36 15
17 37
18 Apr.29 38 29
MAY 19 39
20 40
21 May 23 41 23
P07 22 May 27 42 27
JUNE 23 43
24 June 10 | 44 10
25 45
26 June 27 46 27
JULY |P08 27 July 1 47
28 48
29 July 15 49 15
30 50
AUG 31 51
32 52
33 53
34 54
35 55
SEPT 36 56
37 57
38 58

JEO0OOOL

Recruitment calls + Reminder letter at end of second week according needs
Appointment confirmation shipment: sent 1-2 days after recruitment call

F2F interview in Study Centre: earliest 2 weeks after recruitment call

Dietary Phone Recall: earliest 2 weeks after F2F interview

Hotline during the whole survey period

Thank you Letter after validation of complete participation (later: results letter)

Online questionnaire access : possible immediately after succesfull recruitment call
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3.2 Recruitment process

3.2.1 Invitation letter

For eachpackage, lte list of the random sampleith addresses and addestudy Identifier Codes
(IDs)was sent to YouGowhichprepared the mailings to the participantBhe invitationletter was
addressed to th® K A f RaidBtgafdivas sent ouby conventional maibn the Thursdaypefore
the package of addresses wasopessedfor outbound calls (Monday)The invitation letter
contained basic information about the study, a fly@plaining the surveywand a personalsed
postcard for the childLetters to households whose addregasnot associated with a telephone
number (ALTEL addresses) included an additional appendix in the form of a postpgi reply
card that households couldompleteand return to YouGowith their contact telephone detasl
and preferred day and time for contacthe letteralso provided severalhannels for contacting
and participating in the studyan email addressa free hotline number ané contact form on the
FSVO website with @fde access.

3.2.2 Reminder letter

If the packagerecruitment targetsfor somestudy centreswere notmet within approximatelyten
days a reminder letterwas sent to households for which no telephone contact had been
established (addresses associated with a telephone number) or for whichsponse cardad
beenreceived(ALTEL addresse3he reminder lettearrived abouttwo weeks after the invitation
letter. A total of8 674 reminder lettersvere sentover thecourse of thesurvey(i.e. for about half
the households)

3.2.3 Recruitment calls

Each household from the packagetivated br recruitmentwas called t@resent the studyith a
summary of the participatiosteps to obtain consentto participate from both the parentandthe
child), to validat the eligibility criterig and to set the date for the visit to the study centrén
general, the recruitment period lastddur weeks. An extension of recruitmeotone or two weeks
wasaddedfor certain packagédsegionsif this wasnecessaryto reach the recruitment target, or
when a larger number of addresses had tomabilised(activation ofadditionalreserve addresses).

Interviewer-recruitment training

Interviewerswere trained once beforéhe start of the main phase angkceivedregular refresher
training sessions during the survey.

Checkingeligibility criteria

During the recruitment call, the eligibility critenveere checked by the interviewero be included
in the study, participants had to be healthy, frldgng children, aged-&7 yearswith permanent
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resideny in Switzerland Additionally, bothparticipants andtheir parents were required to
understand(one of) the languagés) of the study centreParticipants also had to sign an informed
consentform on the day oftheir visit to the study centre if thewere aged 1417 years while

parents of children aged @43 yearshad to sign on their behalf together with tt@ K A f RQ&a 2 NJ
consent

Exclusion criteria were: having a known severe chronic disease (celiac disease, diabetes, chronic
inflammatory diseases, canceregnal disease severe behavioural or cognitive disorders,
cardiomyopathyseveregenetic disordersovernight hospitalisatiomn the four weeksefore the

visit to the study centrepregnancybreastfeeding;inability to understand the studyinadequate
languageskills inability to giveinformed consentjnability to travel to the study centre; refusal to

be informedof anyincidental findingsof the study orthe child. The exaaate of birthof the child
wasrequiredduring the recruitment process tdeterminethe exact agen the day of the visit at

the study centre. Childreaged at leaskixyearsand adolescentaged at mostl7 years and ten
months atthe time of the visitwere eligibleto participate

LDCS platform

Once the interviewer defined an appointmenith the participant and/oparent, the appointment
was enterednto adedicatedweb application developed by YouGov (LDT8%. platform was then
accessible botlo YouGov, in case participants called tiatline to report participation problems

or to change appointmentmadeduring the recruitment callandso the FW athe study centres
(study nurses and dieticiansduld see which time slots were booked with an appointment for each
day, whether the participart had already agreed to a blood draw to prepdi@r the visits and
controlif the online questionnaire had already beeampleted

The FW and the coordinating teamoginswere secured withtwo-factor authentication The FW
could only accegsarticipantdatafrom their ownstudycentre.

3.2.4 Preparation of the participant before the F2F visit

Once the appointment for the F2F vibad been arrangednd the householdkad provideaheir
e-mail addressan e-mail messagevas immediately dispatchedith a direct personal link to the
online questionnairgfor detailed information see chapted.1 Online questionnairey Theonline
questionnaire started with aa-consent form &n abbreviatedrersion of the informed consefdrm
to be signed at the study centreovering mainly the questionnaire parand the possibilityof
receiing a refund for the transport costswhen travelling to study centreby entering an
International Bank Account NumbdBAN.

One or two days aftethe householdvasrecruited, a parcel containing all survey material needed
to prepare for the visito the study centrevas sent to the househoid

1 A letter containinghe time and date of the visit, an access plan to the study centith a
telephone number of the study centre (in case of dashute problems or appointment
postponements) an@ checklist withtasks to be donéeforethe visit and items to bring
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AKkit for collecting thefirst-morningspot urine on the day of the visit to the study centre,
with a written instruction sheetincludinga QR code to the instruction vidésee chapter
9.1 Methods: biosamples collection procedyres

Thechild's envelope witlihe pubertal development assessment shésee chapteB.1.7
Puberty stages assessmgnt

Afood diaryto record and describe all food consumed during the day preceding the day of
the visit (only for children aged 6 to 13ee chaptei7.1 Methods).

A reminder text message was sent to the household 72 hours prtbetB2F visit including
the date, time and location of the visit.
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4  Recruitment and participation results

4.1 General recruitment results

A visual overview of the achieved numbers of recruitment, visits, blood draws and phone 24HDR
compared to the targets is shown fiiigure4.1 and Table4.1.

Figure4.1 Flowchart general recruitment results

r B
16 223 - ~
Invitations sent 301 invalid addresses
\_ ) (return by post. unknown
household, gone abroad)
\_ J
s ™
15 922 invited children 4 4 976 no contact
(4 074 without phone number
S + 376 invalid phone numbers
~ U + 526 answering machine problem) Y.
10 946 children with valid
phone number
e ™
\. J
5 778 not reached
\ J
r N
2 089 refusal + 558
- N exclusions + 354 no
L appointments found )
2 167 recruited children
Y ) r ™
315 renouncements
(86 did fill in the online
( ) questionnaire)
o N\ W,
1 852 visits
-
21 dropouts
848 voluntary blood draws (9 phone 24HDR missing
9 questionnaires missing,
Y 3 with both missing) Y,

1 831 complete
participations

Table4.1 Results completed visits and blood draws compared to tar@d)

Visits 394 214 242 277 408 317 1852
Complete participations 391 213 240 275 400 312 1831
Target complete participations 390 210 240 270 390 300 1 800
Blood draws 186 98 111 125 186 142 848
Target for blood draw 174 93 107 120 174 133 801
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Figured.1 shows the recruitment flowchart: form the 16 223 invitations, there were 15 364 eligible
households (301 invalid addresses, 558 meeting the exclusion criteria) and 1 831 complete
participations resulting ina participation rate of 11.9%.

Table4.1.showsthe obtained resultsthe end of the surveyThe objectives set and described in
chapter3.1.1Survey objectives and sampliwgre achievedthanks to the inclusion of 90% of the
reserve addresses@nd the working hypotheses on which they were based (initial sample size,
participation rate, dropout rate, etc.) wergloballymet. However, therecruitmentto-visit rate
(andtherefore the fullparticipation in the survey (F2F visit + online questionnaiaapletion+
phone 24HDR was lower than expectefll6% of renouncement/dropout instead of 13% planed)
which meant thata larger number of householdgd to be recruitedhan the target initially set.

In the following chapters, we review and evaluate thiferent phases and stages of the survey
process and analyse the final resultsriore details. An overview of theesults of the participation
rates bystudycentreis shownin Table4.2.

It must be noted that a few participants having a disease were included and might need to be
excluded for specifianalysesMore details can be found in chapt8r3.9Additional questions

Table4.2 Results by study centréN, %)

e T T T s [vo | o rae

Activated addresses 3253 1963 2008 2249 3803 2947 16223
Recruited households 462 260 268 308 491 378 2167 13.3%
g:r:)”rg)pleted recruitment intervieparticipant: 613-yearold 413 227 252 285 413 333 1937
Completed recruitment intervieparticipant:adolescenf 133 56 80 78 144 92 583
F2Fvisit to study centre 394 214 242 277 408 317 1852 11.%%
Completedphone 24HDR 392 213 242 275 403 315 1840
]Eilllt)erg?:]e)ted (F2F visitphone 24HDRonline questionnaires 391 213 240 275 400 312 1831 11.2%

The rate in % is calculated based on the number of activated addresses

411 Number of households recruited

Recruitment rateby studycentre and agegroup

Table4.3 shows the numbers of households recruited in comparison to the targeted numbers, both
overall and for each studyentre.
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Table4.3 Address exploitation by studgentre (N, %)

I R T R

Activated addresses 3253 1963 2008 2249 3803 2947 16223
% region 201% 121%  124%  139% 234% 182%  1000%

Recruitment target n 449 243 281 311 448 348 2080
% region 216% 117%  135%  150% 215% 167%  1000%

Recruitments n 462 260 268 308 491 378 2167
% region 213% 120%  124%  142% 227% 174%  1000%

gg dbrizi:e‘;f activated 4100 13206 133%  137% 129% 128%  134%

Table4.3 alsoshows that the recruitment was slightly lower than the expected 14 to 15%. This is
due to the slightly greater recruitment difficulties encountered in the cantons of Ticino, Vaud and
Zurich, which necessitated the use of more addresses to achieve thd {awation of reserve
addresses, se@.1.1Survey objectives and sampljn§ue tothe higher retention rate inthe study
centresof Lucerne and St. Gallen, fewer recruitment thexpectedwere neededto achieve the
completion targets, which explains why the absolute recruitment target was not reached in these
studycentres

The resul$ of recruitmentby age groumre shown in the Table4.4:

Table4.4 Recruitment by age groupN, %)

Activated addresses 6449 4262 5512 16223
Recruited 875 646 646 2167
% 13.6% 15.2% 11.7% 13.4%

Overall,the gross recruitment ratdy agegroup, shows dower acceptanceaate in the 1417 age
groupanda higherrate in the 10-13 age groupas measured by recruitmesticcessOf note, the
differences between the number of activated addresses are explain&dLid Survey objectives
and sampling

Recruitmentrate based ortimepoint of recruitment

Overall,more than50% of recruitmentgook place inthe first week of operation, wittmost
recruitments beingmadeduring the firstthree days of the week (33% to 49%)

Contact and refusal reason

ALTEL addresses represented 29.5%@éctivated addresse§=4792), with similarproportions
in the different packagesihe additional feedback caidcludedin the invitation letter for tlese
householdsenabled them tomake contact to participate in the survey. Howevenly a small
proportion of these households providddedback(12%, n=58). Of the households that returned
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4.2

421

the feedback card328were recruited for the studyrecruitmentrate of 57%) Thisdemonstraes
the strongwillingness othese households to participate.

Out of all households contacted, 19%=2 089Yefused to participatethe mostcommonstated
reasons for refusal were lack of interest in the studpic or lack of time (42.78% and 28.2%
respectively).For 8%(N=912)of the households contacted, participation in the study was not
possible(no time slots could be found). 53#=5 778)f the households remained unreachable
during the recruitment periodsas allcontact attemptswere unsuccessfuR0%of the contacted
households could be recruited participatein the study.

Centre appointments and postponements

Appointment postponement and cancellation

Most appointmentsscheduledduring the recruitment interview werkept, with 1681 households
visiting the studycentres on the originally agreeddate (77.6%).The rate ofrenouncement
(renounced patrticipation between recruitment call and R2$it, inability or refusal, se4.55 Full
participation) and rescheduled appointmentslependedon the number of availabléime slots
Usually, bythe time the participant wanted taeschedulethe original appointment, most of the
time slots for their packagkad alreadybeenbooked. This made it difficult to find an alternative
time slot andoften resulted ina cancellation followed by aenouncementrather than a new
appointment. Of all participants recruited, 7.9% changedpostponedtheir appointments and
14.5% of appointments were cancelled.

Renouncement

In total, 14.5% of recruited households renouncedrticipationbefore the F2F visiAs shown in
Table4.5, more than half of he renouncemens involved a requesto reschedule but there was
either no more appointment available (30.8%) or no suitable appointnaamilable (25.1%)
anymore. About 30% of all reasons are categpatias otheproblems which includes a widenge

of individual problemssuch as th@ppointment takegoo longor other personal reasondliness

was also a minor reasdor renouncementaccountingfor 5.7% of all cases.
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4.3

4.4

Table4.5 Distribution of renouncement reasons by packagedeto-Facevisit (N, %)

Package

Renouncement Reasons | Pedkeee |
IES T T I T BN A
7 20 12 9 16 9 10

No more appointments 14 97

(42.4%) (26.9%) (39.2%) (29.3%) (21.4%) (33.3%) (21.4%) (31.3%) (30.8%)

No suitable appointment 5 4 9 11 13 16 16 > 9
PP (15.2%) (15.4%) (17.6%) (26.8%) (31.0%) (33.3%) (38.1%) (15.6%) (25.1%)

Child is il 2 3 3 3 4 3 - - 18
(6.1%) (11.5%) (5.9%) (7.3%) (9.5%) (6.3%) (5.7%)

Opening hours unsuitabl L - 1 4 - 5 1 12
(3.0%) (2.4%) (95% (11.9%) (3.1%) (3.8%)

. - 1 2 2 1 2 8
Child chronicillness 3 0oy (7.706) (3.0%) T @1%)  (6.3%) (2.5%)

. 1 2 3
Not interestedanymore (2.4%) - - (6.3%) (1.0%)

Language problem L 1 - - ! - 3
guage p (2.0%) (2.4%) (2.4%) (1.0%)

- . 1 1
Child immobiked - (3.8%) - - - - - - (0.3%)

Other problem 10 9 16 13 11 12 11 12 94
P (30.3%) (34.6%) (31.4%) (31.7%) (26.2%) (25.0%) (26.2%) (37.5%) (29.8%)

33 26 51 41 42 48 42 32 315

Uil (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%) (100%)

Phone 24 -hour dietary recall (24HDR)

Two nonconsecutive 24HDRere plannedto assesghe diet of participants one during the visit
and anotherby phone.During the F2F visit, the dieticiasheduledhe subsequent phone 24HDR.
Further detailgegarding24HDRand resultsare presentedn chapter?7 Dietary assessment

The followingtable is basedon the 1852 households who participated in the F2F appointment,
including cases whenghone 24HDRould not take place.

Thedropout rate after a complete F2F visit was vieny with 12 casesinable to participate in the
phone 24HDR(see chapte#.5 Full participatiof. Packages 1 and 7 had the mdsbpouts with
three casesfollowed by package4 and 5with two cases eachand packages 2 anda8th one case
each

Completion of Online Questionnaire

The developmenbf the online questionnair@and the detailed resul are presentedn 6 Online
QuestionnairesThe online questionnairecould be accessduly the FWviathe LDCS platformyith
the aimthat FW couldrerify its completiorand/or to be able to complete, clarify or correct certain
information with the participant if any gaps msuesvereidentified or observedOnce completed
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the participant couldn'tre-enter the online questionnaireto modify it, but the study centre staff
could dothis during the F2F visif the participantnoticed missing or incorrect informationThe
role of the FW was not to verify theccuracyof each information with the participant

Theonline questionnaire(s) had to be completed idedllgforethe visit at the study centre anak
the latest before thgphone 24HDRvith the dietician. fithe online questionnaire(syas/werenot
completed on the dapeforethe visit at the study centre, thEWcouldclick onsendnga reminder
e-mail message stating the date and time of the appointment and the need to completantime
questionnaires directly via the LDCS web application.

Almost all participants (96% to 98%) completed the online questionnaire before visiting the study
centre, as requested. It is also worth noting that, among the contacted households that didn't take

the first step of visiting the study centres, about a dearof people still completed the online
jdzSaiGA2yYylFANSE o6yrlryr 2F FdzZfte O2YLX SGSR 2yt AyS
I R2f Sa0SyidQa LINByd b GKS R2fSa0Sydosx L) dza | -
All questionnaires had an automatic check for completeness included, activated when participants
arrived at the end of the questionnaire. Nevertheless, participants could ignore a question: they

just received a warning in case an answer wigsing butould stillproceedto the next question.

4.5 Full participation

Thischapteranalyses and reportsn the full participation rategdefinedashouseholdparticipation
in all phasesof the survey ¢ompletion of online questionnairds2Fvisit to the study centreand
phone 24HDR

The aim here is not to analyse detailthe reasons and conditions that helped or hindered full
participation, as these aspecte detailed andanalysed inchapter 4.1.2 Contactand refusal
reason but rather to give a more general account of the evolution of this participation by looking
at both the retention rate (staying in the survey) and the loss rate (dropping out) based on the main
characteristics of the participants, i.e. study centre, pérof operation (package) or ageoup of

the target child

45.1 Retention and loss rates by age group  and study centre

The following two tables give an overview of the participation and retention rates by age group and
by study centre. These results are presented according to the gross rate, i.e. participation or
retention rates calculated based on the basis of all actidatddresses, and not according to a net
rate calculated on the basis of addresses with valid phone numbers, as presented in dhhter
Contactand refusal reasan
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Table4.6 Retention and loss rates by age groqid, %)

Activated addresses n 6 449 4262 5512 16 223
Recruited n 875 646 646 2167
On basis of activated 13.6% 15.2% 11.7% 13.4%
addresses
F2F n 748 560 544 1852
On basis of activated 11.6% 13.1% 9.9% 11.4%
addresses
On basis of recruited 85.5% 86.7% 84.2% 85.5%
Completed participatior n 740 559 532 1831
On basis of activated 11.5% 13.1% 9.6% 11.3%
addresses
On basis of recruited 84.6% 86.5% 82.3% 84.5%
On basis of F2#isits 98.9% 99.8% 97.8% 98.9%

Table4.7 Retention and loss rates by study cent(il, %)

_-_

Activated 3253 1963 2008 2249 3803 2947 16223
addresses
Recruited n 462 260 268 308 491 378 2167
Onbasis ofactivated ) oo 13500 13306 13.7% 12.9% 12.8%  13.4%
addresses
F2F n 394 214 242 277 408 317 1852
Onbasis of activated 1, 1o, 15900 12196 12.3% 107% 10.8%  11.4%
addresses
On basis of recruited  85.3% 82.3% 90.3% 89.9% 83.1% 83.9%  85.5%
Completed

N n 391 213 240 275 400 312 1831
participation

Onbasis of activated
addresses

On basis of recruited 84.6% 81.9% 89.5% 89.3% 81.5% 85.2% 84.5%
On basis of F2#isits 99.2% 99.5% 99.2% 99.3% 98.0% 98.4% 98.9%

12.0% 10.9% 11.9% 12.2% 10.5% 10.6% 11.3%

Different terms are used to distinguish the stage at which a participant chos#éhdraw from
the study:

1 Renouncementrenunciation after the recruitment call (but before the visif)refusal or
inability.

1 Dropout renunciation after F2F visit (if online questionnaivas notentirely filled in or the
phone 24HDR missihwithout request for deletion of nominal datarefusal or inability.

T Withdrawat renunciation after F2F visit with request to delete nominal data. This request
entailed the destruction of all nominal data, and the study centre was informed to add a
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comment to the consent form.

Based onltesetables, the following points can be made:

1 For the oldest age grouphere is a lower rateof recruitment, F2Fvisits and complete
participation, whereas the middle age group has the highest rates.

9 a slightly lower recruitment ratevas achievedhan initially estimated, as already notedthne
previous chapters, particularly in the cantons of Vaud, Zurich and Ticino (highlighted in red

1 Renouncemert a lower retention rate than estimated before the start of thedy, between
recruitment, i.e. the agreement tparticipatein the study, and the first stage, i.e. tRFvisit
to the study centre. We hathdeed expected a higher retention rate of-88%, i.e. a loss of
12-13% of the households recruited. However, this loss was higheéaffected~1516% of the
recruitedhouseholds, with an even higher proportion in the cantons of Ticino, Vaud and Zurich.
In our view, there were two main reasons for this diogt of households recruited after they
had agreed to participate. The firi that somehouseholds decided not to take part in the
study once they had received the survey material andisedlthe inestment required. The
second is discussed in chaptér2.1 Appointment postponement and cancellatjoand is
related tothe difficulty or impossibility of finding aew appointment date following calls from
households wishing to reschedule the visit dat@ginally scheduledt the time of recruitment

1 Dropout: Finally, the dropout rate during the lastep, which consisted ofiot answering the
phone 24HDRN agivendayor not completing the online questionnairgvas very low (0.55%
to 1.5%), which shows that the last stap notconsidered as majorhurdle and did not affect
one or more specific cantonghe fact that most of theeward wassent after complete
participation might have helped
Looking at the dropout ratby agegroup, the 10-13 age groughad the lowest dropout rate
with 0.2%, while the other two categories were higla¢d..1% for the youngest and 1.8% for
the oldest age grouplhe dropoutsamountto 21 casesn total, of which 3 did not complete
the phone 24HDRNd the online questionnair did not participate in thggphone 24HDRnd
9RA RY Qi conpiétatihedlBiie§uéstionnaire. Further analysis of the lifestyle
questionnaire is presented in chapt@©OnlineQuestionnaires

1 Withdrawals:No withdrawal fromthe study including deletion of all data were requested.

45.2 Comparison actual to ideal quotas

Figured.2 below shows the cumulativeumber of actuaguotascompared tathe ideal(calculated)
guotas for recruitment,F2Fvisits, blood draws anghone 24HDR
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Figure4.2 Cumulative overview of actual quotas compared to ideal quotas
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Figure4.2 shows that the actual recruitment rate was lower than the ideal in,RO®I then
increasedand exceead the ideal numbers for PORO8 (for a detailed explanationof this
phenomenon see chapte#t.1.1Number ofhouseholds recruiteédHavingfewer participantsalso
impactd phone 24HDR, and blood draywsghich were caught upround PO05.

The rate for F2Wisits is close to the ideal numbdiut finally alsoexceedshe targetin the last
packagesDuringP06, ve could haveeducedthe reserves included for the last packages, but the
delay between the decisioan what to include in a packagend the first actual visit numbeis
long (~two months). Therefore to ensure the initiatargets were met,tiwas decidedo include
enough reserves, an allow for more participants thaoriginallyplanned(up to 50) and up to

50 additional blood draws too.

Aboutthe phone 24HDRthere is a short peairound Christmas/New Year, when some dieticians
took the chance to perforrphone 24HDRluring the two weeks with less daily business.

Table4.8 Overview offaceto-facevisits, phone recaiand blood draws performed in each centre
by packag€gN)

F2F 55 41 56 48 59 44 50 41 3%

BE PC 55 41 56 47 58 44 50 41 392
BD 20 19 22 26 39 23 26 11 186
F2F 30 18 24 24 32 35 24 26 214
TI PC 30 18 24 24 32 35 23 26 212
BD 12 10 11 10 16 20 14 5 98
F2F 30 23 40 34 43 35 27 10 242
LU PC 30 23 40 34 43 35 27 10 242
BD 10 10 15 19 25 19 12 1 111
F2F 42 30 42 33 41 32 30 27 277
SG PC 41 30 42 32 41 32 30 27 273
BD 13 12 20 17 21 20 11 11 125
F2F 43 39 51 57 59 56 57 46 408
VD PC 42 38 51 57 58 56 55 46 403
BD 15 15 15 19 36 34 29 23 186
F2F 42 19 38 51 46 38 43 40 317
ZH PC 41 19 37 51 46 38 43 40 315
BD 14 9 17 25 24 21 22 10 142

F2F=F2¥isits, PC=phone recalls, BD=blood draws
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4.6

Blood draw acceptance

Because théotal number of blood draws was limited to 800 in tofadr costreasons)and because
blood draws could natake placen all timeslots (due to lab or nurse availabjlit the participating
household and the target child had tiedicate whetherthey thought the child would consent to a
blood sampling before the appointment washeduled This preliminary agreement was necessary
to schedule the appointment with the household at a time when the blood sample could be taken.
To control the numbeof blood draw agreements artd ensure a goodlistributionthroughout the
whole study, a quota plan was drawn up to distribute the number of planned blood draws across
all age groups and study centrdsable4.9). Based on pilot data, a 29% gap was calculated between
acceptance of the blood draw and a successful blood drathie appointment. Once the target
number of participants with galannedblood draw(who gaveconsent and booked an appointment
with the possibility of @lood draw) was reached for that specidicbgroup the quota was closed

and thesubsequentecruited participantsn that subgroupwere not askedor consent to a blood
draw.

Table4.9 Quota plan for planned blood draws by study centre and agreup (N)

BE 9 9 11 13 - - 11 4
LU 6 6 7 8 1
SG 6-9 years ! ! 10 4
TI 5 5 7 2
VD 9 9 11 18 - - 16 11
ZH 7 7 9 13 - - 12 3
BE 9 9 11 11 11 11 11 3
LU 6 6 1
S6 10-13 yeas ! ! 4
TI 5 5 2
VD 9 9 11 16 16 16 16 11
7H 7 7 9 12 12 12 12 3
BE 9 9 11 11 11 11 11 3
LU 6 6 1
S6G 14-17 years ! ! 3
TI 5 5 2
VD 9 9 11 16 16 16 16 11
ZH 7 7 9 12 12 12 12 3

The quota plan was regularly viewed As a resultthe number of planned blood drawsas
increased for packages 3 and 4. Due to a lower acceptance rate for the younggsbagehere
was nolonger alimiting quota during packages 5 ta®&catchup. For package 8, the targets were
set toachievea number as close to the targas possibleTo do thisan individual acceptance rate
was calculatedor each studycentre (based orthe results from packages-@). As a result, study
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centres withhigher acceptance ratgg.g. BE and LU) had lower target numbers than study centres
with lower acceptance rates (e.g. VD).

Table4.10below shows the acceptance rate for blood drd@aking onlyat participants who were
asked during the recruitment interview.

Table4.10 Acceptance rates for blood draw by aggoup (N, %)

Blood draw consent 10-13 years 14-17 years

accepted 435 (68.3%) 355 (75.4%) 353 (78.8%) 1143 (73.5%)
NOT accepted 202 (31.7%) 116 (24.6%) 95(21.2%) 413 (26.5%)
Total 637 (100%) 471 (100%) 448 (100%) 1556 (100%)

Table4.11 Overview of acceptance rates for blood draw by study cenfh& %)

accented 233 127 144 162 268 209 1143
P (79.0%)  (77.0%)  (68.9%)  (72.0%)  (70.2%)  (74.6%)  (73.5%)
62 38 65 63 114 71 413

NOT accepted (21.0%)  (23.0%) (31.1%) (28.0%) (29.8%) (25.4%)  (26.5%)

1556

Total 295 (100%; 165 (100%; 209 (1009%; 225 (100%) 382(100%) 280 (100%; ) (s

Most of theaskedhouseholds (73.5%) gave their consent for a blood sample to be taken during the
visit at the study centre. In terms of age group, acceptance was highest in households with an
adolescent aged 147 (78.9%) and in the study centres of Bern and Ticino (7ari®677.0%
respectively), but lowest in the study centre of Lucerne (68.9%), as shovablied.11.
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5.1

5.1.1

Participants description

Sociodemographic characteristics

the participants

Characteristics

and lifestyle of

Table 5.1 below displays acomparison of participants versus narticipants.Various socio
demographic characteristics differed significantly between participants anepadicipants,like

age, nationality, socioeconomic status or livpigce,as explainedbelow the table.

Table5.1 Characteristics of the sampley participation status(N, %)

. Participants Non-participants
Characteristic n=1852 n=14 371 p-valuet

Agegroup
6-9years
10-13years
14-17years

Study centre
BE
LU
SG
TI
VD
ZH

Biological sex
Females
Males

Nationality
Swiss
Other

Socioeconomic level quintiles
1 (lowest)

2
3
4
5 (highest)

Household size
2
3
4
5
6+

Urban Typology
Urban
Suburban
Rural

748 (40%)
560 (30%)
544 (29%)

394 (21%)
242 (13%)
277 (15%)
214 (12%)
408 (22%)
317 (17%)

942 (51%)
910 (49%)

1 600 (86%)
252 (14%)

283 (15%)
351 (19%)
404 (22%)
404(22%)
410 (22%)

41 (2.2%)
260 (14%)
918 (50%)
471 (25%)
162 (8.7%)

1 143(62%)
442 (24%)
267 (14%)

5 701 (40%)
3 702 (26%)
4968 (35%)

2 859 (20%)
1767 (12%)
1971 (14%)
1749 (12%)
3 395 (24%)
2 630 (18%)

6923 (48%)
7 448 (52%)

10 592 (74%)
3 779 (26%)

3314 (23%)
2945 (20%)
2841 (20%)
2800 (19%)
2471 (17%)

656 (4.6%)

2 518 (18%)
6 688 (47%)
3 163 (22%)
1 346 (9.4%)

9 512 (66%)
3219 (22%)
1 640 (11%)

<0.001

0.17

0.029

<0.001

<0.001

<0.001

<0.001

% S NE 2sfj@ed tésK A
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Sex

Although teratio betweenmalesandfemalesis nearlybalancedthe sample was not stratified by
sex.This decision was based on the expectation that parental consent for participation would not
0SS Ay Tt dzSy OSSR 1@r asslrfpSon thd wasRifitately Supported by the data.
Nonetheless, it is noteworthy that a greater proportion of mothers enrolled their children, with
mothers accounting for 80% of the parental participatgse 6.3 Descriptivesociodemographic
results(unweighted).

Age repartition

The age repatrtitiots not fully balanced. This imbalance resdfbm a higher number of invitations
being sent to children aged;® years, due to a miscommunication withe FSO at the beginning

of the project. The error was identified around the midpoint of the main phAs¢his stage, it was
decided tomaintainthe same desigthroughoutall season$o guarantee consistencydditionally,

since younger children showed lower acceptance rates for blood sample collection, this approach
helped secureenough samples from the 3-year age group. Notably, the participation rate was
higher among children aged 403 years, which was advantageous for overall sample
representativeness.

Householdsize

Half of the participating households composeaf four members. While the average household
size in Switzerland is 2.18, tmamberis influenced by the fact that 37% of households comprise
only oneadult person. Therefore, in the context of a study focused on children, a larger average
household size is expect®d

Participation ratdsinfluenced by household size. Lower participation was observed among smaller
households (e.g., twperson householdsconsisting of one parent and one child) and larger
households with multiple children. Smaller households (two to three members) also tended to have
lower availability fophone numbers, making them less reachable. In larger households (six or more
members), language barriers were more frequently encounteexported in 0.9% of non
participating families compared to 0.4% of all invited fis@g). However, no correlation was found
between household size and the distribution of refusal reagomainly lack of time or interest in

the study)

Administrative region

Participation ratesre similar across afitudycentres. The various regions of Switzerland were well
represented exceptNorthwesternSwitzerlandbetween Basel and Zurichj which there was no
study centre, butwhich accounrs for only 5.6% of the eligible population. An equal number of
participants acrosstudycentres was not expected, as the sampling strategy was designed to reflect
regional population densities and to ensure sufficient representation within each linguistic region.
The overrepresentation of Ticino was intentional, aimed at secugngugh participants from this
smaller region to allow fomore robust statistical analyses. To achieve this, the number of
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participants from the Zurich region home to the largest proportion of eligible children and
adolescentgs was intentionally reduced.

Nationality

Participants of nofBwiss nationality made up 14% of the sample, compared to approxinaly
in the general populatiof. This indicates an underrepresentation of RBwiss participants, who
were less likely to take part in the studiyhismay be explainedby the requirementthat both the
child and one parenhad tobe able to speak one of the three national languagesompleteall
stepsof the study. Additionally, all studymaterialswere mailedexclusivelyin one of thesethree
languages, which may havepresentedan additional barrier to participation for neBwiss families
and/or recently immigrated families.

Residential area

A small butsignificantunderparticipation was observed among families residing in urban areas.

This was unexpected, as proximity to study centres w®gectedto facilitate participation.

However, given the belted sampling approach used, this assumption may not apply. The data also
indicated that families in rural areas were more likely to have a lower socioecopositon(SEP),

but they were also more likely to be of Swiss nationalitgctors that may have had a greater

influence on participation than geographic distancebdh families weralsofound to be slightly

less reachable compared to those in other areas. Among families who were reached, rural and peri
dzNb 'y K2dzaSK2f Ra oSNB Y2NB tA1Sfe GKIYy dz2NbBlLy
NBIljdZANBR (2 LI NIAORWYIUHYSYy G ViR Y&dnf & dz&l INGT & 2113 F

Socioeconomi@osition quintiles

The estimation of the socioeconomigosition (SEPyvas performed usingthe SwissSEPndex
whichis based on th@eighbourhoodof the participanQ Bome addresé. To protect participants'
privacy, the index was divided into quintiles, with 1 representing the loB&®Rjuintile and 5 the
highest

Participation was lower among families in the lowest quintile. While the reasons for non
participation did not differ substantially between patrticipants amoh-participants people from

the lowest quintilewere generally less reachable. This was due to a higher frequency of invalid
addresses, missing phone numbers, and more instances of families not responding despite having
a valid contact number.

Table5.2 presentsthe distribution of participantsacross studygentres.The €xdistribution varies
slightlyby study centre, with somestudy centres includingnore males and othermore females,
showingdeviationsup to 7%from the ideal 5850 balance Age group distribution alsdiffers
between study centres: while the 6-9-yearsold group isconsisently the largestone, greater
variation is observed amonghe two older age groups. In all study centres, abell-shaped
distribution is observedor household size, with mediwsizedhouseholdsbeing more likely to
participate However, the proportion of extremes valuewaries acrossstudy centres. The
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proportion of Swis®ationalsis similaracrossstudy centres.As expectedstudycentres are highly
correlated with administrative regionsandthe urbanisation landscapsurroundingeach study
centre strongly influenceglistribution of participants inacrosstypology categoriesSimilarly, the
distributionacrossSERyuintilesvariessubstantially as theindex is calculatedt the neighbourhood
level including the median rent price perfmvhich can vargonsiderably depending on the region
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Tableb5.2: Characteristics of the participantstudy by centre(N, %)

Characteristic BE TI LU SG VD ZH Overall
n=394 n=214 n=242 n=277 n=408 n= 317 n=1 852

Gender
Males
Females

Age group
6-9 years
10-13years
14-17years

Household siz

2 people
3 people
4 people
5 people
6+ people

Administrative
region

Lake Geneve
region

Swiss Platea

Northwesterr
Switzerland

Zurichregion

Eastern
Switzerland

Central
Switzerland

Ticino
Nationality
Foreign

Swiss

Residential
area

Urban
Suburban
Rural
SEP

1 (lowest)
2

3

4

5 (highest)

174 (44%)
220 (56%)

155 (39%)
121 (31%)
118 (30%)

6 (1.5%)
54 (14%)
191 (48%)
117 (30%)
26 (6.6%)

3 (0.8%)

391 (99%)

0 (0%)
0 (0%)

0 (0%)

0 (0%)

0 (0%)

43 (11%)
351 (89%)

218 (55%)
126 (32%)
50 (13%)

45 (11%)
76 (19%)
87 (22%)
98 (25%)
88 (22%)

115 (54%)
99 (46%)

92 (43%)
69 (32%)
53 (25%)

6 (2.8%)

41 (19%)
102 (48%)
36 (17%)
29 (14%)

0 (0%)

0 (0%)

0 (0%)
0 (0%)

8 (3.7%)

0 (0%)

206 (96%)

37 (17%)
177 (83%)

163 (76%)
46 (21%)
5 (2.3%)

70 (33%)
46 (21%)
67 (31%)
22 (10%)
9 (4.2%)

132 (55%)
110 (45%)

100 (41%)
69 (29%)
73 (30%)

1 (0.4%)

30 (12%)
128 (53%)
70 (29%)
13 (5.4%)

0 (0%)

0 (0%)

12 (5.0%)
2 (0.8%)

0 (0%)

228 (94%)

0 (0%)

27 (11%)
215 (89%)

137 (57%)
51 (21%)
54 (22%)

48 (20%)
55 (23%)
39 (16%)
53 (22%)
47 (19%)

119 (43%)
158 (57%)

119 (43%)
83 (30%)
75 (27%)

7 (2.5%)

24 (8.7%)
136 (49%)
70 (25%)
40 (14%)

0 (0%)

0 (0%)

0 (0%)
0 (0%)

277 (100%)

0 (0%)

0 (0%)

25 (9.0%)
252 (91%)

149 (54%)
78 (28%)
50 (18%)

41 (15%)
72 (26%)
79 (29%)
58 (21%)
27 (9.7%)

209 (51%)
199 (49%)

170 (42%)
105 (26%)
133 (33%)

11 (2.7%)
62 (15%)
202 (50%)
102 (25%)
31 (7.6%)

384 (94%)

24 (5.9%)

0 (0%)
0 (0%)

0 (0%)

0 (0%)

0 (0%)

72 (18%)
336 (82%)

222 (54%)
83 (20%)
103 (25%)

68 (17%)
77 (19%)
88 (22%)
85 (21%)
90 (22%)

161 (51%)
156 (49%)

112 (35%)
113 (36%)
92 (29%)

10 (3.2%)
49 (15%)
159 (50%)
76 (24%)
23 (7.3%)

0 (0%)

0 (0%)

34 (11%)
279 (88%)

1 (0.3%)

3 (0.9%)

0 (0%)

48 (15%)
269 (85%)

254 (80%)
58 (18%)
5 (1.6%)

11 (3.5%)
25 (7.9%)
44 (14%)
88 (28%)
149 (47%)

910 (49%)
942 (51%)

748 (40%)
560 (30%)
544 (29%)

41(2.2%)

260 (14%)
918 (50%)
471 (25%)
162 (8.7%)

387 (21%)

415(22%)

46 (2.5%)
281 (15%)

286 (15%)

231 (12%)

206 (11%)

252 (14%)
1 600 (86%)

1143 (62%)
442 (24%)
267 (14%)

283 (15%)
351 (19%)
404 (22%)
404 (22%)
410 (22%)
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5.2

521

Weighting st rategy

Three sets of samplingeights were constructedsing inverse probability weightirtg align the
participant sample with the Swiss population: one for thesite visit sample (nh =852), one for

the blood sample subgroup (n = 848) and one for all questionnaires, including those without a visit
(n=1935). All sets were corrected for neasponse and calibrated to population margins using
sampling strata (study centre and age group), sex, household size, nationalitySERisgiintiles,

and season (defined asrBonth periods fran September 202%ith autumn using the date of the

visit). Onsite visit weights were further adjusted to reflect weekday distribution of 24HDRs (two
24HDRs during weekdays [Mdinurs], two during weekends [FBun], one of each)A few
participants with only one 24HDR were allocated to either the week or weekend category based on
the day of their interview.

All margins except SWKSEP, seasons, and weekdays were obtained by averaging the FSO sampling
frames of the four invitation waves. SWASEP margins usd¢kde FSO counts ofd@.7-yearolds per
building, linked via EGID to the Sw&BP register (versiodf®49. Seasonal margins split the
sampling frame into four equal parts; weekday distribution followed a 16/49 (week), 9/49
(weekend), and 24/49 (mixed) ratioorresponding to the combinations of ordered pairs of days of

the two weeks falling into each categorigxtreme weights, defined as >5 x the median plus
interquartile range, were trimmed to this limit. Variance estimation used a rescaling bootstrap
(1,000 replicates per weight set)

Additional details on the weighting strategy can be foundmmex11.1Weighting strategy details

Missing data handling

The amount of missing data is relatively |dar. physical measurementall data have less than 1%
of missingvalues except blood pressure for which 1.9 nothave the three measurementwith

the exception obptional BIA which didot take placdn two of the six centres¥or blood analysis,

a fewmeasures have up to 5.986 missingvalues but most are aroun®% missing, with a few
down to 1.6%To apply weights and get weighted means for the different measuremémse
missing data were imputedising multiple imputation by chained equations (MfE&Ehosen for

its flexibility in handling different variable types and its ability to account for complex
interdependencies among variables. The imputation model included 56 varig@glednnex11.2
Variables used for imputatigrapturing relevant socidemographic and health information. Ten
O2YLX SGS RFEdGlFrasSia ¢SNBE 3ISYSNIGSRZ FyR TFAYL €
incorporate uncertainty from both the imputation process and sampling variability.
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6.1

Online Questionnaires

Online gquestionnaires 1 General overview

Prior to the visit, but after an appointment had been scheduled, the recruited household was asked
to complete an onlinguestionnaire on the child's lifestyle and eating habits. Participants needed
approximately 2eB0 minutes to fill out the questionnair The questionnaire was divided into two
parts, and the modalities differed according to the age of the target child.

1 The first part was about the household situation and was always filled in by the parents.
1 The second (and main) part was about the lifestyle and eating habits of the child.

o If the child was under 14, this second part wallowed the first one, but with a
comment encouraging the parent to complete it with the child.

o If the adolescent was 14 or older, this second part was sent separately to the
adolescent by emailyithout access from the parento favour reliable answers. It
containeda fewadditional questions (e.g. about alcohol or smoking) compared to
the child version.

5dzZNAYy 3 GKS NBONUAGYSYyld AYyGSNBASseT SAGKSNI GKS

I R2f Sa0SyidQa O6AF F3ISR mn 2N 2t RSND caf S/NeBail NS I A &

was sent, containing a personalised link on which the participant could click and directly access the
online questionnaire (without the need to insert personalised access codes). The appointment
confirmation letter received a few days after tiall contained personalised access codes and the
general link to accesthe online questionnaire. It was also a way to remind them to complete the
questionnaire before coming to the study centre.

Table6.1 shows an overview of the topics contained in the online questionnaire and by whom the
questions were answered
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Table6.1 Overview of domains included in the online questionnaire

Questionnaire for 613
Questionnaire for year-olds (filled in by | Questionnaire for
parents parents ideally with the | 14-17-year-olds
child)

Topic

Sociedemographic characteristics

Early life

Foodinsecurity and healthy eating
Dietary habits

Food allergies and special dietary regime
Dietary supplements

Physical activity

Screen time

Sleep

X X X X X X X

General health

Cigarettes/pocket money

X X X X X X X X X X

FoodPropensity Questionnaire (FPQ) X

6.1.1 Pre-test of the online questionnaire

The questionnaire was pitested before the study by ~25 households in each languegesring
the three agegroups, to test the understandability of questions. Most questiwage inspired from
previous surveys, mainlHBS€&°2 menuCHKids feasibility study, menuCH adéfttsBNFCS
(Belgium}®, KIGGS (Germany)aha!Foundationon allergies, FSVO Survey on Food supplerffents
and Promotion Santé Suis&@esundheitsforderung Schweizlt was also used and validated in the
pilot phase. Detailed questionnaires are provided on the data repository
(https://www.studydata.blv.admin.ch/catalog/1)2

6.2 Numbers of online questionnaire s

Overall, the number of completed questionnaires (N =8) @8higher than the number of FRisits

(N =1 852). This discrepancy is explained by the fact that some recruited households completed

the questionnairegN=87)out did not attend a visit at the study centre (for details, see chaptér

Completion of Online QuestionngirAdditional data from those 87 questionnaires are available in

a specific dataset. Furthermore, four questionnaires are completely missing for participants with a
GAaAAGE YR a2YS jdzSaGA2yylFANBaE NB AyOawL) SiS
gAOGK 2yteée GKS R2fSalOSydQa LI NILO odzi GK2a$S gSN.
based on the 1 848 questionnaires with a visit (1-8520f note, participants could skip some

questions, so there might be missing answers even in ¢et@guestionnaires.

Results in the following partare either descriptive of our participants, thus unweight€sl3
Descriptivesociodemographicesults (unweighted) or weighted to represent the Swiss target
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6.3

population(6.4 Weighted results of the online questionnajrd he weighting procedure is detailed
in chapter5.2 Weighting stategy. General note: Rounding was limited to one digit after the
comma; hence, the percentages do not always add up to 100%.

Descriptive sociodemographic results
(unweighted)

The following results are descriptive results and are not weighted to match the population margins.

Children

)l

The number of siblings permanently living with the target child suggests that, on average,
2.3 children live together in a single househaofhr detailed results12.1 Descriptive
sociodemographic results (unweighted)

9 Out of all participants, 91.1% are born in Switzerland, and 8.9% are born abroad. For
detailed resultsl2.1.2Children: Country of birth

1 Among all study participants, 30.3% were delivered by caesarean section, whilelé@l 7%
a natural birth

1 Overall, 1.1% of all participants identify themselves as a sex other than the one they were
assigned at birth. For detailed results, 96&1.3Sex/Gender of participants

Parents

1 Of all parents who completed the online questionnaire, 80.3% are the biological mothers
of the participantsFor detailed results, sek2.1.41 2 dzA SK2f RQa . LI NBy i | €

1 In 53.1% of the households, both the parent and their partner/spouse are Swiss nationals,

in 25.1% one of them is Swiss, and in 21.8% neither of them is a Swiss national, as shown
in Figure6.1 below. For detailed results, sd2.1.5Parents: Place of birth
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Figure6.1 Percentage distribution of nationality of parent and partner/spouse

Pays de naissance

21.8% 25.1%

Both non swiss

. Both swiss

One of the two swiss

Question: In which country were you born? In which country was your spouse/partner born? Question was exclusively
answered by parents. Number of answers= 1 838. Missing answers: 18.

1 In79.4% of households, at least one parent has attained tertiary education. Overall, the
average parental education score per household is 2.6 out of 3, based on the FSO
classification scale (1 = lowest, 3= highest level of educétioris score is calculated by
summing the education levels of both parents, as showhaible6.2, and dividing by two
For detailed results, seE2.1.6Parents: Educatian

Table6.2 Score of education (FSO classification)

1 | did notgo to school or complete compulsory schooling

1 I completed compulsory schooling, 10th school year;gpprenticeship or internship

2 Apprenticeship / Federal Diploma of Vocational Education and Training or vocational school (no Fe
Vocational Baccalaureate)

5 Baccalaureate, Federal Vocational Baccalaureate after a Federal Diploma of Vocational Education
Training, uppessecondary level commercial school or upgecondary specialized school

3 Professional education with Advanced Federal Diploma of Higher Education or Federal Diploma of
Education
University of teacher education or university of applied sciences

3 PYAOSNBAGE 2N AyadAaddzis 2F GSOKyz2t23ey . I OKS

1 Overall, 97.7% of households reported that at least one member (either parent or a
partner/spouse) is engaged in one or more paid, regular professional activities. For detailed
results, seel2.1.7ParentsPaid profession, professional status and situation

1 Mean parent BMI was 24.8&/m?, with 57.1% having a normal body weigintd around
40% were overweight or obese. For detailed results,lse&.8Parents: BMI
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6.4 Weighted results of the online questionnaire

The following results were weighted to match the population margimsighting procedure is
detailed in chapteb.2Weighting stategy).

6.4.1 Early life

The average birth weight and length i838 g and 4% cm, respectively. For detailed results,
seel2.2.1Early life: Weight and height at birth

Overall 89.7% othildrenare breastfedg either exclusively with breast milk or in combination with
infant formula, liquids, or solid foods. On averagj@|dren areexclusively breastfed with breastmilk
for 4.8 months and receiviareastmilk along with supplemental feeding for a total of 9.8 months.

6.4.2 Food insecurity and healthy eating

Barriers to healthy eating

Table6.3 Percentage distribution of factors influencinigealthy eating

Yes Rather | Rather Not YES NO
completely yes not at all total total

I'm worried about having enough money to feec

: 1.9% 4.6% 189% 745% 6.6% 93.4%
my family enough to eat
| can't buy enough fruit and vegetables becaust 1.5% 3.3% 16.7% 78.5% 4.8% 95.20
would take up too much of my food budget
I'm womeq about havmg enough money to feec 1.7% 5206 196% 735% 6.9% 93.1%
my family in a way that is balanced
Imdeoi;;; have enough time to prepare balanced 1.6% 15.5% 43.8% 391% 17.1% 82.9%
I don't know how to prepare balanced meals 0.8% 3.5% 18.1% 77.6% 4.3% 95.7%

Question: Please indicate how well the followstgtements correspond to your situation: completely, rather yes, rather
not or not at all. Question was exclusively answered by parents.

Table6.3 showsthat most parents consider themselves knowledgeable about what a balanced meal
is, andthoughmonetary problemsare presentjack of time is reported as the most limiting factor.

Diet perception

Table 6.4 Percentage distribution of sel§ @ f dz- G A2y 2F RASG ljdzr t AGesx
I R2f 5308y GaQ 2LAYARY

t I NBogitian@ll ages) 28.0% 56.5% 13.8% 1.7%
Il R2tSal0SyiliQa 2LIAYyAZ2Y 22.7% 52.6% 21.0% 3.7%

vdzSadA2yyY Ly 3SySNIf> R2 @2dz GKAY]l wCLw{¢ bl!a9 /IL[58Uak
aged 617 years. Question waadditionallyanswered by adolescent aged-1% years.
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Table6.4 showsthat mostparents and adolescentgerceive eating habits as fairly balanced, with

parents tending to viewi K S A NJ Odlightly m@é podRikefy than the adolescents themselves.

For detailed resultsl2.2.2Food insecurity and

Body image

healthy eating

Parents and adolescents both stated their perception on the body image of their children / their

own body image.

Table6.5 Percentage distribution of body image perception of the child / adolescent, overall and
A0NI GAFTASR 06é& LINByldaQ |yR

. : .| Just about the .

Parents' opinion

I R2f S&A0SyiiaQ 2LIAYAZ2)

6-9 years

Females 0% 14.2% 80.5% 5.3% 0%
Males 1.9% 15.6% 76.8% 5.6% 0.1%
10-13 years

Females 0.3% 12.1% 84.2% 3.2% 0.3%
Male 1.4% 18% 72.2% 8.4% 0%
14-17 years

Females 0% 10.3% 82.1% 6.9% 0.8%
Males 0% 19.7% 75.1% 5.2% 0%
Regions

DE 0.7% 16% 77.8% 5.2% 0.2%
FR 0.1% 12.6% 79.4% 7.8% 0.1%
IT 1.1% 8.4% 82.9% 7% 0.6%
Overall 0.6% 15% 78.4% 5.8% 0.2%
Il R2f Sa0SyiQa 2LA

Females

14-17 years 0.1% 6.1% 81% 11.9% 0.8%
Males

14-17 years 2.4% 24.2% 63.7% 8.6% 1.1%
Region

DE 0.9% 17% 72.9% 9% 0.3%
FR 2.1% 12.6% 70.1% 11.5% 3.8%
IT 4% 4.4% 69.8% 21.8% 0%
Overall 1.3% 15.4% 72.1% 10.2% 1%
vdzSaldAz2yyY 52 &2dz GKAY] GKId wCLw{¢ bl'la9 /I1L[58 Aa&AXD

children aged 6.3 years. Question was answered by both parents and adolescent for children atjegdats.

Table65aK2ga GKFG Y2aid
FT2{f26SR o0& aqaftAaKaf

LI NByia
& (22

SaliAYlrds

(KAYé

i K

OMPpz 0
distribution in their responses; however, they tend to be slightly more-@éital ¢ males more
often perceiving themselves aslightly too thirt and females asoverweight. Italianspeaking
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6.4.3

adolescents perceive themselves more oftertagerweight and less often asslightly too thirg,
compared to the other linguistic regions.

Dietary habits

Breakfast

Table6.6 Percentage distribution of breakfast habits on weekdays, overall and stratified by age
group

During the
Wﬁs\lférzgstze 1 day 2 days 3 days 4 days 5 days

breakfast
6-9 years 5.4% 1.8% 1.8% 4.3% 2.3% 84.4%
10-13 years 10.6% 5.3% 5.8% 6.2% 3.4% 68.8%
14-17 years 25.5% 3.6% 8.3% 5.8% 6.2% 50.6%
Overall 13.3% 3.6% 5.1% 5.4% 3.9% 68.8%

Question: In general, how many times does [FIRST NAME CHILD]/do you eat breakfast on weekdays (more than a glass of
milk or fruit juice)? Question was answered by the parent for children agédyéars. Question was answered by the
adolescent for children aged 14 years.

Table6.6 shows that mosyoung peoplesat breakfast regularly during the week (68.8%), followed

by thosewho never eat breakfast during the week (13.3%6.omparison of the age groups shows
that the youngest eat breakfast most regularly (84.4%), whereas adolescents have the highest
percentage of never eating breakfast (25.5%).

Table6.7 Percentage distribution of breakfast habits at weekends, overall and stratified by age
group

Never on one of the days on both days (Saturday
(Saturday or Sunday) and Sunday)
6-9 years 0.6% 7.7% 91.7%
10-13 years 3% 14.3% 82.7%
14-17 years 9.7% 23.1% 67.3%
Overall 4.2% 14.6% 81.2%

Question: In general, how many times does [FIRST NAME CHILD]/do you eat breakfast at the weekend (nglasghan a
of milk or fruit juice)? Question was answered by parent for children agERl y&ars. Question was answered by
adolescent for children aged 14 years.

Table6.7 shows thatmost of the youth(81.2%) eat breakfast regularly on weekends, followed by
14.6% who eat breakfast on only one weekend day. A comparison across age groups reveals that
younger children are more consistent in eating breakfast on weekends (91.7%), whereas
adolescents have the highest proportion of those who never eat breakfast on weekends (9.7%).
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Snacking

Table6.8 Percentage distribution of snacking on weekdays, overall and stratified by age group

M Never Rarel ES S AR Always
Total y Total times quently Y

Between breakfast and lunch

6-9 years 10.4% 3.9% 6.6% 89.6% 7.8% 24.8% 57%

10-13 years 31.2% 10.6% 20.6% 68.8% 15.6% 20.3% 32.9%

14-17 years 44.2% 19.7% 24.4% 55.8% 23.9% 20.4% 11.5%
Overall 27.8% 11% 16.9% 72.2% 15.4% 21.9% 34.9%
Between lunch and dinner

6-9 years 2.4% 0.2% 2.2% 97.6% 10.6% 28.9% 58.1%

10-13 years 5.6% 0.6% 5.1% 94.4% 17.1% 37.6% 39.6%

14-17 years 10.4% 2.9% 7.5% 89.6% 27% 39.1% 23.4%
Overall 5.9% 1.1% 4.8% 94.1% 17.8% 35% 41.2%
After dinner

6-9 years 78.6% 50.5% 28.1% 21.4% 12.9% 4.7% 3.8%

10-13 years 66.6% 27.9% 38.7% 33.4% 20% 8.7% 4.7%

14-17 years 57.8% 20.2% 37.6% 42.2% 22.3% 16.9% 3%
Overall 68.1% 33.5% 34.6% 31.9% 18.2% 9.8% 3.9%
In the middle of the night

6-9 years NA NA NA NA NA NA NA

10-13 years NA NA NA NA NA NA NA

14-17 years 90.2% 73.5% 16.7% 9.8% 6.6% 2% 1.1%
Overall 90.2% 73.5% 16.7% 9.8% 6.6% 2% 1.1%

Question: Over the course of a typical weekday, how often does [FIRST NAME CHILD]/do you eat between main meals
(breakfast, lunch, dinner)? Include all types of food (including treats, sweet or savoury snacks, fruits, etc. but hot drinks
Question was angered by parent for children aged1® years. Question was answered by adolescent for children aged
14-17 years.
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Table6.9 Percentage distribution of snacking on weekends, overall and stratified by age group

No Yes :

Between breakfast and luncl

6-9 years 51% 21.3% 29.7% 49% 19.6% 17.4% 12%

10-13 years 69.3% 31.3% 38% 30.7% 15.6% 8.9% 6.3%

14-17 years 67.3% 36% 31.3% 32.7% 20.3% 10.2% 2.2%
Overall 62.3% 29.2% 33.1% 37.7% 18.4% 12.2% 7.1%
Between lunch and dinner

6-9 years 5.6% 0.8% 4.8% 94.4% 19.9% 37.4% 37.2%

10-13 years 8.8% 0.9% 7.9% 91.2% 28.2% 39% 24%

14-17 years 13.8% 2.5% 11.2% 86.2% 29.5% 36.6% 20.1%
Overall 9.2% 1.3% 7.8% 90.8% 25.7% 37.7% 27.4%
After dinner

6-9 years 74.4% 43.9% 30.6% 25.6% 13.8% 9.1% 2.6%

10-13 years 57.9% 24.5% 33.5% 42.1% 24.3% 12.2% 5.6%

14-17 years 44.7% 17.5% 27.3% 55.3% 29.4% 20.8% 5%
Overall 59.7% 29.1% 30.6% 40.3% 22.2% 13.7% 4.4%
In the middle of the night

6-9 years NA NA NA NA NA NA NA

10-13 years NA NA NA NA NA NA NA

14-17 years 82.5% 67.4% 15.2% 17.5% 9% 6.8% 1.7%
Overall 82.5% 67.4% 15.2% 17.5% 9% 6.8% 1.7%

Question: Over the course of a typical weekend day, how often does [FIRST NAME CHILD]/do you eat between main meals
(breakfast, lunch, dinner)? Include all types of food (including treats, sweet or savoury snacks, fruits, etc. but hot drinks
Question wagnswered by parent for children agedl8 years. Question was answered by adolescent for children aged

14-17 years. Question for snacking in the middle of the night was asked exclusively for age gt@up 14

Table6.8 shows that the majority of young people consume snacks on weekdays, primarily between
breakfast and lunch (72.2%) and between lunch and dinner (94.1%). Snacking after dinner and
during the night is less common (31.9% and 9.8%, respectively). A compafrig@nage groups
shows that younger children snack more regularly during the morning and afternoon, whereas
adolescents are more likely to snack in the evening.

Table6.9 shows thatmorning is less common on weekends compared to weekdays (3¥s7%
72.2%), while mostyoung people still have a snack in the aftern@®0.8%). Snacking after dinner
and during the night istill low but more frequent during the weeker{d0.3% and 17.5%s 31.9%
and 9.8% respectively
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Eating meals in company of adults

Table6.10Percentage distribution of eating meals in company of adults, overall and stratified by
age group

Several times a | Around once a
Every day week week Less frequently

Breakfast with an adult

6-9 years 61.2% 25% 0% 5.8%

10-13years 40.6% 32% 0.1% 10.3%

14-17 years 16.3% 32.3% 24.4% 26.8%
Overall 40.5% 29.7% 7.4% 13.7%
Lunch with an adult

6-9 years 82% 15.9% 0% 0.9%

10-13 years 64.9% 27.2% 0.2% 3%

14-17 years 25.3% 41.6% 20.8% 12.4%
Overall 59% 27.6% 6.3% 5.1%
Dinner with an adult

6-9 years 87.7% 10.3% 0% 1.3%

10-13 years 79.8% 17.7% 0% 1.7%

14-17 years 58.8% 34% 3.6% 3.3%
Overall 76.3% 20% 1.1% 2.1%

Question: How frequently does [FIRST NAME CHILD]/do ydoarbakfast/lunch/dinner with at least one adult? Question
was answered by parents for children aged3¥years. Question was answered by adolescent for children agéd 14
years.

Table6.10 shows thatthe majority of young peoplesgularly eat in the company of adults. Dinner
is the most frequently shared meal (76.3% every day), followed by lunch (59% everyatay).
breakfast, only 40.5% ofyoung peopleeat it daily with anadult, and 20% rarelyAge group
comparison reveals that youngehildrenare more likely to eat with adults than adolescents.
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Place of consumption: Lunch

Table6.11 Percentage distribution of weekday lunch consumption settings, overall and stratified

by age group

e pcenage

at home (your house or that of a close relative)

6-9 years 64.8%
10-13 years 64.8%
14-17 years 37.2%
Overall 55.6%
G az2vYS2héle St aSQa
6-9 years 4.0%
10-13 years 4.4%
14-17 years 3.0%
Overall 3.8%
at the school canteen (e.g.: school meals)
6-9 years 25.3%
10-13 years 17.9%
14-17 years 20.8%
Overall 21.3%
during cookery lessons at school
6-9 years 0.0%
10-13 years 1.8%
14-17 years 2.6%
Overall 1.5%
by eating out*
6-9 years 1.5%
10-13 years 3.2%
14-17 years 16.3%
Overall 7%
by eating a packed lunch brought from home
6-9 years 3.7%
10-13 years 6.6%
14-17 years 18.4%
Overall 9.5%
Other, please specify:
6-9 years 0.5%
10-13 years 1.3%
14-17 years 1.6%
Overall 1.1%
vdzSadAzyyY hy 6SS{RlIeax K2g 2F0Sy R2S3d8 wCLw{¢ bltaked /1 L[ 5861
Fgle&x  NBaGlFdzNI yidx adzZISNYIN] SOz oF1SNRaz ¥FFai

aged 613 years. Question was answered by adolescent for children agkd ydars.

T22R 2dzif &

Table6.11 shows thatthe majority of young peopleat lunch at home on weekdays (55.6%),
followed by those who eat at the school canteen (21.3%) and those who bring lunch from home to
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school (9.5%). Age group comparison reveals that younger children are more likely to eat lunch at
home, whereas adolescents more frequently bring food from home, eat at the school canteen or
eat out. For detailed result4,2.2.3Dietary habits

Child cooking habit

Only one quarter of children regularly assist in the preparation of meals, more often adolescents
than younger children. For detailed resylt.2.3Dietary habits

6.4.4 Food allergies and special dietary regimens

Foodallergies

Overall, 11.6% report avoiding certain foods due to allergies or intoleranoednly dairynutsand
certain fruits Of these cases, 41.5% are medically diagnosed by a doctor. For detailed sesults
12.2.4Food allergies and special dietary regimens

Vegetarian and vegan diets

Table6.12 Percentage distribution of vegetarian and vegan diet, overall and stratified by sex

Vegetarian

Females 6.4% 93.6%
Males 2.6% 97.4%
Overall 4.4% 95.6%
Vegan

Females 1.3% 98.7%
Males 0.8% 99.2%
Overall 1% 99%

Question: Is [FIRST NAME CHILD]J/Are you vegan (diet that does not contain any products of animal origin such as eggs,
meat, fish, dairy products, honey)? Is [FIRST NAME CHILD]/are you vegetarian (meaning the dietintdedenahy

meat, poultry or fish but contains dairy products and/or eggs)? Question was answered by parents for childreh3ged 6
years. Question was answered by adolescent for children agé@ ydars.

Table6.12 shows that a minority ojoung peoplefollow a vegetarian (4.4%) or vegan (1%) diet.
These dietary patterns are more common among fersaldth 6.4% identifying as vegetarian and
1.3% as vegan, compared to 2.6% and 0.8%, respectively, fos.Mhtesebehaviours generally
increase with ager-or detailed resultsseel12.2.4Food allergies and special dietary regimens
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6.4.5

6.4.6

Weight loss diet

Among adolescents.8% report following a specific diet aimed at losing weight over the past 12
months both males and female§or detailed resultseel2.2.4Food allergies and special dietary
regimensFor detailed resultaboutintake of medication influencing appetite and/or body weight,
12.2.4Food allergies and special dietary regimens

Dietary supplements and medication influencing appetite and/or body
weight

Overall,24.4%took dietary supplementsn the last month and 27.5% had done so over thast
winter. The most often consumed products overall are vitamins, minerals and preparations
combining vitamins and minerals. For detailed resul®&s2.5Dietary supplements

Physical activity

Number of days per week with at least one hour of physical activity

The following graphs show the results of reported physical activity of the past seven days (for a
total of at least 60 minutes per datratified by sex and age group.

Figure6.2 Number of days with physical activity among®year-old females
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Physical Activity >60min/day

Question: Over the past 7 days, on how many days did [FIRST NAME CHILD] practice some sort of physical activity for a
total of at least 60 minutes per day? Question was answered by parents.

Figure6.2 shows thatabout 42% of the ®-yearold girls respect the WHO recommendations of
one hour of activity every dayf.Theyhavea mean of 5.5 days and a median of 6 days during the
weekwith more than60min ofphysical activity.
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Figure6.3 Number of days with physical activity among 4B-year-old females

2(.8%

20000
18.2% 17 6%
15%
10000 10.2%
8.5%
2%
0.5%
0 e [
2 3 4 5 6 7

0 1

Frequency

Physical Activity >60min/day

Question: Over the past 7 days, on how many days did [FIRST NAME CHILD] practice some sort of physical activity for a
total of at least 60 minutes per day? Question was answered by parents.

Figure6.3 shows thatabout 28% of the 1A.3-yearold girls respect the WHO recommendations of
one hour of activity every dayf.They tave a mean of B days and a median of 5 days during the

week with more than 60min of physical activity.

Figure6.4 Number of days with physical activity among 44/-year-old females
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Physical Activity >60min/day
Question: Over the past 7 days, on how many days were you physically active for a total of at least 60 minutes per day?

Question was answered by adolescents.

Figure6.4 shows thatabout 16% othe 14-17-yearold girlsrespect the WHO recommendations of
one hour of activity every dayf.Theyhave a mean o#.2 days and a median @fdays during the

week with more than 60min of physical activity.
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Figure6.5 Number of days with physical activity among%year-old males
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Question: Over the past 7 days, on how many days did [FIRST NAME CHILD] practice some sort of physical activity for a
total of at least 60 minutes per day? Question was answered by parents.

Figure6.5 shows thatabout 50% of the ®-yearold boys respect the WHO recommendations of
one hour of activity every day.Theyhave a mean of B.days and a median afdays during the
week with more than 60min of physical activity.

Figure6.6 Number of days with physical activity among 48-year-old males
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Physical Activity >60min/day

Question: Over the past 7 days, on how many days did [FIRST NAME CHILD] practice some sort of physical activity for a
total of at least 60 minutes per day? Question was answered by parents.

Figure6.6 shows thatabout 36% othe 10-13-yearold boysrespect the WHO recommendations of
one hour of activity every dayf.Theyhave a mean of 5.5 days and a median of 6 days during the
week with more than 60min of physical activity
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Figure6.7 Number of days with physical activity among 44/-year-old males

23.2%

15000 17.1%

15.5%

14.4%
13.3%
10.2%
5000
3.4% 2.9%
0 1 2 3 4 5 6

Physical Activity >60min/day

Frequency
)
o
o
o

Question: Over the past 7 days, on how many days were you physically active for a total of at least 60 minutes per day?
Question was answered by adolescents. The dashed vertical bar represents the mean value.

Figure6.7 shows thatabout 23%of the 1417-yearold boysrespect the WHO recommendations of
one hour of activity every day.Theyhave a mean of 4.6 days and a median of 5 days during the
week with more than 60min of physical activity.

Overallthe graphs indicate that the youngehildrenas well as the boy®cord the highest number
of days with at least one hour of physical activity
Mean amount of physical activity per day

Table6.13 Mean and median values (minutes) of physical activity per day, overall and stratified
by sex and age group

Mean time of physical Median time of physical
activity per day (min) activity per day (min)

6-9 years 197.3 175.5
Males 200.4 182.5
Females 194.0 168

10-13 years 1954 168
Males 201.2 175
Females 189.0 168

14-17 years 218.1 212
Males 224.5 212
Females 211.7 204

All Males 197.7 182

All Females 207.8 190

Overall 202.9 183
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- see Figure6.8), and the time spent on each activity during a school day was recorded using
predefined time slots: 0 minutes,-15 minutes, 1630 minutes, 3160 minutes, 61120 minutes,

121-180 minutes and more than 180 minutékable6.13 showsthe mean and median values (in

minutes) of physical activity calculated by summing the midpoint of each selected time slot. The

data show that adolescents report spending more time being physically active than younger
children (mean of 218.1 minutes conmed to 195.4 and 197.3 minutes, respectively). Additionally,
femalesreport slightly more physical activity (mean of 207.8 minutes per day) thansifrakan of

197.7 minutes per day). The distribution of median values follows a similar pattern.

When comparing this table with the previous graphs (Figure$&.p we see that younger children
and males declare being more consistent in engaging in at least one hour of physical activity per
day. However, older adolescents and fensakeport to spending more minutes being active during

a typical school day.

Figure6.8 shows that, across all subgroups, the largest share of physical activity comes from sports
practiced outside of school or apprenticeship (34%) and compulsory physical education classes
(29.5%), together accounting for more than half of total physicali#gtiCommuting to and from

school during school breaks, and other informal activities contribute approximately another 30%.
Physical activity during regular lessons (excluding physical education lessons), plays a minor role. A
comparison across age grougveals a similar distribution pattern. For detailed resudes12.2.6
Physical activity
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Figure6.8 Percentage distribution of physical activity per type of physical activity, overall and stratified by sex and age group
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6.4.7 Screen time

Screen time per week

Table6.14 Screen time during weekdays and weekends (hours), overall and stratified by sex and

age group
Mean time (h) weekdays Mean time (h) weekends
Females
6-9 years 1.7 1.8
10-13 years 2.6 3.0
14-17 years 4.8 4.6
Males
6-9 years 1.7 2.1
10-13 years 2.4 3.0
14-17 years 4.4 4.2
Overall 3.1 3.1

Question: On weekdays/on weekends, how many hours per day does [FIRST NAME CHILD]/do you generally spend in front
of a screen (meaning smartphone, television, computer, tablet, games console) during his/her/your free time, at
school/apprenticeship and taxthe homework? Question was answered by parents for children atjg@g&ars. Question

was answered by adolescent for children aged 14/ears.

Table6.14 shows that, on weekdayend weekads young peoplespend approximately 3.1 hours

per day in front of a screen (during free time, at school/apprenticeship and for homework).
Adolescents tend to spend more time in front of screens than younger children. For the younger
and the middle age group, no notabléfdrences are observed between sexes; however, among
adolescents, females report slightly higher screen time than males. For detailed yduRs/
Screen time

Meals in front of a screen

The followingTable6.15 shows the number of mentions and percentagepebplewho eating in
front of a screen

Table6.15 Percentage distribution of meals eaten in front of a screen, stratified by type of meal

Rarely or never Sometimes Frequently Always
(less than 1 meal out of 7) (1 to 3 meals out of 7] (4 to 6 meals out of 7] (7 meals out of 7)

Breakfast 85% 8.2% 4.9% 1.9%
Lunch 80.7% 12.8% 5.1% 1.4%
Diner 78% 13.2% 6.2% 2.6%

Question: How often does [FIRST NAME CHILD]/do you watch a screen while he/she/you eat (e.g.: smartphone, tablet,
television, computer, games console)? Question was answered by parents for childrenl®ggeaBs Question was
answered by adolescent for children agedlyears.

88



6.4.8

6.4.9

Most of the youthrarely eat meals while watching screens. Breakfast is the meal least associated
with screen use, while dinner is the most eaten while watching scrddwsproportion of meals in
front of a screen generally increases with ager detailed resultsl2.2.7Screen time

Sleep

Table6.16 provides an overview of the mean values of hours of sleep by age group, for weekdays
and weekends.

Table6.16 Mean values of sleep on weekdays and weekends (hours), stratified by age group

_ Mean time (h) weekdayq Mean time (h) weekends

6-9 years 10.3 10.7
10-13 years 9.4 10.3
14-17 years 7.9 9.7

Question: Typically, at what time does [FIRST NAME CHILD]/do you fall asleep when he/she/you have school or your
apprenticeship the next day? Typically, at what time does [FIRST NAME CHILD]/do you wake up when you have school or
your apprenticeship? Typiba at the weekend, at what time does [FIRST NAME CHILD]/do you fall asleep when
he/shel/you do/do not have school or your apprenticeship the next day? Typically, at the weekend, at what time does
[FIRST NAME CHILD]/do you wake up when you do not hawd sclgour apprenticeship? Question was answered by
parents for children aged-83 years. Question was answered by adolescent for children aged ydars.

The mean sleep duration varies between weekdays and weekends, slightly for the youngest age
group but more noticeably among adolescents. Overall, adolescents report shorter sleep durations
compared to youngechildren There are no notable differences between nsaded female. For
detailed results, se&2.2.8Sleep

General health

Perceived general health

Table6.17 Percentage distribution of perceived general health, overall and stratified by sex and
age group

Females
6-9 years 68.8% 28.7% 2.5% 0% 0%
10-13 years 54.8% 42.3% 3% 0% 0%
14-17 years 26.5% 51.4% 21.2% 0.9% 0%
Males
6-9 years 64.6% 30.7% 4.6% 0% 0%
10-13 years 56.8% 38.5% 4.8% 0% 0%
14-17 years 32.7% 50.3% 15.2% 1.7% 0%
Overall 51.7% 39.8% 8.1% 0.4% 0%

Question: How would you rate [FIRST NAME CHILD]'s/your state of health in general? Question was answered by parents
for children aged 4.3 years. Question was answered by adolescent for children aged yidars.
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6.4.10

Table6.17 shows that overalkhe majority of young peopleate their general health status as either

GOSNE J22RE O6pmMOT20 2N ad22RE 60PpdPy: 0P | 29SS PSNT
Y2NB tA1Ste (42 NIXdS GKSANIKSFfGK Fa aF @SN 3S¢ C
children

Pains or issues of past six months

Table6.18 Percentage distribution of experienced pains or selected health issuesr the past
six months

Stomachache 16.8%
Headache 17.5%
Back pain 13.1%
Stress 35.1%
Difficulty falling asleep 28.5%
Being tired without any known cause 18.3%
Loss of appetite for no reason 6.7%
Hungerpangs (cravings) 19.3%

Question: Over the past 6 months, how often has [FIRST NAME CHILD] had/did you have any of the following pains or
issues? Question was answered by parents for children a8d/éars. Question was answered by adolescent for children
aged 1417 years.

Table6.18 shows that the pains or issues frequerfit 6 a6 SG 6 SSy 2y O0S I RF& I yF
5SST£0 2NJ FTFANI & 27 lafsiress @510 Afficlilties fallihgvaSeep (R8.5%)2 Y i K £
or hunger pangs (cravings) (19.3%). For detailed re$RI&59General health

Cigarettes and pocket money (adolescents only)
Smoking habits
Table6.19t SNOSy Gl 3S RAAGNRAOGdziA2Yy 2F | R2fSaoSyidaQ ay

_ Every day | Several times a week, but navery day| Less than once a week| | don't smoke

Overall, % 2.6% 2.3% 6.9% 88.2%

Question: Currently, how often do you smoke cigarettes (includaigaeettes)? Question was answered by adolescent
for children aged 147 years and exclusively asked to this age group.

Table6.19 shows that the majority of adolescents do not smoke (88:B8% smoke less than
once a week, and 2.3% smoke several times a week and 2.6% daily. For detailed resLt?,. s@e
Cigarettes and pocket money
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Pocket money

Table6.20 Percentage distribution of adolescents receiving pocket money, median, min and max
values

min max
[0) o)
_ No, % | Yes, % Mean (CHF (CHF

zcgztc#;get pocket money? How much pocket money do you get ea 30.7% 69.3%

Do you receive money for activities for which you are paid (small jot

apprenticeship, etc.)? How much do you get on average per month 54.7% 45.3% 715 0 999
these activities?

On top of your pocket money, are you given money for food (mgals

outside of the home, lunch)? Roughly how much are you given per 53.7% 46.3% 32.3 0 600
month for food (on top of your pocket money)?

Question was answered by adolescent for children ageti7lykars and exclusively asked to this age group.

Table6.20shows that the majority of adolescents receive pocket money (69.3%) with a mean value
of 64 CHF per montand a median of 40 CHR smaller proportion receive money for leisure
activities (45.3%) with a mean amount of 71.5 CHF per month and for food (46.3%) with a mean of
CHF 32.3 per month.

Table6.21 Percentage distribution of adolescents receiving money for food

I go
home to
eat

My pocket money | My canteen meals | | take a packed

includes meals are already paid | lunch from home

Why do you not get money for food o
top of your pocket money?

Question was answered by adolescent for children ageti7lylears anexclusively asked to this age group (only if they
answered with No to question if they receive money for food on top of pocket money).

32.7% 5.5% 35.3% 26.4%

Table6.21 shows that for the adolescents who indicate not to receive money for food on top of
their pocket moneythe majority takes a packed lunch from home (35.3%), goes home to eat
(26.4%), or their pocket money already includes money for food (32.7%).
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6.4.11 Food Propensity Questionnaire (FPQ)

Table6.22 shows an overview of the results of ti®od Frequency Questionnairghich included
the selfreported consumption of 30 food and drink categori€his table includes the percentage
of weekly and daily consumption, aftereighting to align to the population margin$ables in
Annex12.2.11Results FP€how the detailedeported consumption frequency for each subgroup.

Table6.22 Food Propensity Questionnaire: Percentage distribution of regular consumption of
food groups

Water (e.g.: tap water, sparkling water) 99.7% 96.1%
Tea, coffee, matcha, mate 32.1% 15.4%
95.7% 53.7%
93.3% 46.0%
36.5% 6.9%
Wholegraincereals (e.g.: wholegrain rice, wholegrain pasta, wholegrain bread) 53.0% 7.6%
Sweetened breakfast cereals (e.g.: cornflakes, crunchy muesli, cereals with chocolate) 48.3% 7.0%
84.9% 9.1%
66.7% 4.4%
23.0% 0.0%
2.6% 0.2%
19.7% 0.4%
9.9% 0.3%
72.0% 31.5%
75.4% 8.7%
58.6% 10.1%
6.8% 1.6%
Non-salted/nonsweetened seeds or nuts (e.g.: hazelnuts, almonds) 29.0% 2.1%
75.4% 12.2%
59.4% 6.3%
47.6% 1.4%
61.7% 2.6%
21.3% 0.1%
40.4% 3.4%
15.4% 0.7%
7.2% 1.5%
3.9% 0.5%
Beer (with alcohof) 3.9% 0.0%
Wine (red, white, rosé, prosecco, Champagne) 1.9% 0.0%
Spirits, cocktails (e.g.: whiskey and cola, vodka and orange, Aperol® spritz, mojito), alcopops ( 270 0.1%

a softdrink and alcohol, e.g.: Smirnoff Ice®, EVe®)

Question: In general, how often does [FIRST NAME CHILD]/do you eat the following foods? Question was answered by
parents for children aged-83 years. Question was answered by adolescent for children agéd ydars*Questions
about alcoholic beverages were exclusively asked to age grolip.14

h¥ y20Sz a2YS F22R 3INRdzLJA>: tA1S a¢SIzE O02FFSS:
much more by older adolescents, while they indicate to consume less fruits, for example. Some
differences can also be seen by sex, especially in adolescentsitlikaeat, soft drinks or alcohol
consumption.

92



Foods and beverages

Water is consumed bglimost allchildren and adolescents regularlifruits and vegetables are
consumedweekly foralmost allof them, but only about half report toonsumedhem daily.Meat

is consumed by mosif the youthweekly,andaround 10%consumeit daily. About one quarter of
them eat fish weekly, seafood is rare, and pulses @adt-based substitutes have a small place in
the weekly consumption (20% and 10% respectivEgjry are consumed by mogeopleweekly
and even dailyone third is consuming milk daily, and 10% for cheeg@mghurtdaily), plantbased
drinks represent a small proportion. Nuts arensumedby one third of them weekly, but onl2%
report to consume them dailyChocolate is the mostonsumedsnack {hree quarters of children
and adolescents report it weekly, and 12% daily). Capalstries, salty snacks asensumedy half

of the population weekly, but only few report it dailyest foods areconsumedoy 20% weekly, but
almost never dailySweet drinks areonsumedveekly by almost half of them, including 3% of them
consuming them dailyartificially sweetened drinks, energy drinks and sport drinks are less
consumed

Alcohol

Table 6.23 Percentage distribution of adolescents consuming alcoholic beveragdgsee
categories together)

_ Occasionally (less than 3x/mont Regularly (once a week or more)

14-17 years 61.8% 32.7% 5.5%
Question was exclusively asked to age groui7.4

Table6.23 shows that when puttingall alcoholic beverages categories togethi#ye majority of
adolescents never consume alcoholic beverages (61.8%), approximately one third cetisemme
a few times a montl{32.7%), and a small percentage consumes thaakly(5.5%).
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Fruits and vegetables servings

Table6.24 Percentage distribution of fruits and vegetable portions consumed per day, overall
and stratified by sex, age group and linguistic region

number of portions fruits + vegetables combined (per day)

0 1 |z | 5 | s [some

Females
6-9 years 5.6% 8% 20.5% 20.8% 24.2% 20.8%
10-13 years 3.8% 11% 16% 29.3% 22.7% 17.1%
14-17 yeas 6.2% 12.9% 17.5% 21.4% 19.7% 22.3%
Males
6-9 yeas 2.3% 10.3% 20.7% 23.4% 25.3% 18%
10-13 yeas 11.7% 16.8% 18.3% 20.9% 19.8% 12.6%
14-17 yeas 11.4% 12.2% 21.6% 22% 15.1% 17.7%
Regions
DE 7% 13% 19.5% 22.9% 20.9% 16.7%
FR 5.8% 6.8% 17.5% 23.2% 23% 23.7%
IT 7.8% 12.5% 19.4% 23.2% 21% 16%
Overall 6.8% 11.9% 19.1% 23% 21.3% 17.9%

Question: How many fruit/vegetables does [FIRST NAME CHILD]/do you eat per day? One portion corresponds to one
handful of fruit/vegetable. Please note: Fruit/vegetable juice does not count! Question was answered by parents for
children aged 6.3 years. Quation was answered by adolescent for children aged L ¢ears.

Table6.24 shows that 39.2% of children and adolescents consume four or more portions of fruits
and vegetables per day, while 23% consume three portions. Amongdgnaalolescerd report

the highest intake (22.3% consume five or more portions), compared to 17.1% in the middle age
group and 20.8% in the youngest age group. For sndie youngest age group reports the highest
intake (18%), followed by adolescents (17.7%) and the middle age group (12.6%). A comparison
across linguistic regions shows that Frespleakingpeopleare more likely to consume five or more
portions (23.7%), than those from the Germsppeaking (16.7%) and Itali@peaking (16%) regions.
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7.1

7.1.1

Dietary assessment

Methods

Dietary assessments were conducted by trained dieticians using the 24HDR recall method. Each
dietary assessment was set at approximately 45 minutes and was performed twice for each
participant. The first recall took place at the study centre and coveré&d thLJ- NI A OA LI y i Q&
intake on the day prior to the visit. The second recall was conducted via telephone, ideally two to

three weeks after the visit in study centre. Both recalls typically assessed thendiet day before

the visit or phone call. Hosver, for 24HDRs conducted on Mondays during odd calendar weeks,

the assessment focused on the preceding Saturday while during even calendar weeks the
assessment focused on the preceding Sunday. This adjustment was made to also capture dietary
habits on Sairdays, as 24HDRs were never conducted on Sundays.

Of note: For simplification we refer in the following chapters to 24HDR; however, for participants
aged 613 years, the dietary assessment was in fact a dietary record, since it was supported by the
use of a food diary (seg1.1Material).

Material

Food Diary

One day before the visit at the study centre, the participants agé8 §ears and/or their parent
had to fill in the food diary received with the study material parcel. This was then discussed with
the dietician during the visit.

The development of the food diary was previously describtezbntains27 pages, first instructions
and examples, some specific information about the recorded day to fthém, a doublepage for
each time of the day7 moments) with 17 linesfor foods and beveragesnd sevencolumns(for
hour, name of the food, place of consumptidmme-based or brought food, cooking method,
quantity and commerjt and finally a double pagesome more place was needed for details about
a recipe or commentd.astly, there is one page that can be cut off to take nbieanyonebeing
with the child.

The European Food Safety Agency (EFSA) recomrdaridsy data collection using4hrecords

(food diaries followed byrainterview)for children from3 month until 9 yearsld. Forl0-15years

old children either 24krecalk or 24hrecords can be used? The menuCHKidsfeasibility study?,

found that participants younger than 14 years generally required caregiver assistance to complete
the 24HDR whereas older adolescents did n&or thisreason,it was decidedo useafood diary

to complete a24h-recordfor participantsuntil 13yearsof age Setting the age cubff at 14years

was additionally justified as it aligns with the SWk&s definition that considers adolescents aged

14 and above as aduffs®. However feedback from dieticianduring the main studyuggested

that allowing adolescents to write down their food intake in advance would have been beneficial.
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7.1.2

Some adolescentsame to the studycentre with alist of foods consumedo help them On the
other side parents of participants aged up to I&ported the food diary to beéburdensome
Therefore, it is a tradeff between reducing participant burden and maintaining sufficient
participation rates.

Picture boolDishes

In cases where food quantiti€seight or household measure&jere not directly recorded in the
food diary- or to assist adolescents aged-14 who did not complete a food diarwarious tools
were used at the study centre to support portion size estimatibime picture boo¥® contains 110
seriesof different dishes withfour to six portionsize pictures, 19 bread shapes, as well as a
thickness chart, a twaimensional ruler and 12 series of household measures with filling level
indication. Content was the same than e menuCHpicture booK?, but pictures order was
changed to be grouped by food typl the centre,~60 different types ofreal dishes to help
participants visually assess the quantities they had consumed. The dishes shownpinttine
book® matched those displayed at the study centre to ensure consistency and comparability
between real life and photographic references. During the dietary interviews, dieticians were
instructed to link the real dishes and thgcture book® A Y 3S& A GK GKS LI NIAO
particularly to support consistency when participants later usedpioture bookat home during

the phone 24HDR. When participants mentioned specific branded food items, dieticians also
consulted the internet to ensure accurate identification and entry of the correct product into the
dietary assessment software.

At the conclusion of the initial dietary assessment, dieticians scheduled the fofiaMaone 24HDR
with participants. To support this second assessmgiature booksvere provided to children aged
6-13 years and their caregivers, as well as to adolescents agéd ¥dars. In addition, participants
aged 613 years received a new food diary to record their dietary intake on the day prior to the
phone 24HDR (or two dapefore the phone 24HDR in special cases, as described above).

Dietary Assessment software GloboDiet®

SASUAOAlIYya SYUSNBR LI NIAOALI YyGAQ RPsBtwareNBD Ay (I | ¢
(formerly EPIGoft®), developed by IAREIlects 24HDR data using a standardized mulpales

method. To meet specific Swiss requirements, the softwaas adapted bthe FSVO. This included

the integration of foods and dishes commonly available on the Swiss market, as well as traditional
Swiss specialities, into the buift food and recipe lists. The entire software interface was translated
intoGerman, By OK FyR LGFfALFY (2 F002YY2RIFEGS {6A0G1 SNI

GDwas used to complete the 24HDR with participants aged 14ears, and specific version
called DataEntr® for participants aged 43 years. The difference between the two program
versions is that the dietary assessmenGBbstarts with a quick list, which provides an overview of
meals and foods consumed without detailed information or quantification. Since adolescents did
not complete a food diary in advance, the quiist step played a crucial role in helping them recall
what they had eaten the dgyreceding the visit to the study centre. As food diaries were completed
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7.1.3

for younger children, the information could be entered directly into DataErghout the need
for a quick list.

UpdatesGloboDie®Software

Based orthe menuCH adulversion ofthe software,the FSVO continuously amend&D in the
menuCHKids1.2023.01.0&sersion.A total of six updates were made over the course of the whole

project (before and after the collection phase too), approximately every five moitiesbuilt-in

food listwas amendedvith 308 new foodssold in SwitzerlandThese include® KA f RNB Yy Q& & LJS
foodso O2 2 1 A S a,hewdodds Saimpaxed to 2015 (e.g. gluteand lactosefree products,

proteinS Y NA OKSR F22RAaX ySg a2 Rdgaiablesarid FrdinBion®drenotLINE R dzO
previously sold in Switzerlantore than 500 new brand namgthan 600 new commercial food
LRNIA2YyA o0a{ il yRINR dzyAlaeéo FyR | fY2deiteason ySg
addedto allowfor precise descriptions

During the surveyit happened that sometmeRA SG A OAl ya O2dzZ RyQli TFTAYR |
built-Ay F22R fAa0X SAGKSNI 6SOFdzaS Ad gtra tAaldiSR dz
or because it wamissingand no suitable other food that was similar enough could be found. In

such cases the new foazbuld be described in a specific note, whislas¥ f  33SR db92 ¢yCé
Gb92 ¢yCé HSNBE NB3IdzZ I NI & OKSOISR o6& (GKS T22R al
described with an adequate foodlready on the builn list were submitted to the FSVO and
recommended to be added (e.g. some vegetables such as zucchini flowers or salsify; specific cereal
products, such as spelt pasta or black rice; and several savoury or sweet snacks (specifit brande
foods, such as Kinder chocolate products). In addition, the dieticians could recommend new foods

or additional descriptors (mainly flavours) in a logbook, which the food specialist sent to the FSVO
periodically. Because writing notes in GD is time cornisgnthe FSVO amended the GD birilt

food list with most of the recommendations to guarantee a data collectiosnasothas possible.

Toallow all reported foods to beroperly described a last round of adding new descriptors and

new foods was performed at the end of the data collection phase. At the samgdaisheorrections

O2dzZ R 6S R2yS 2y O2STFTFAOASyGa adzOK |-D2aRSKarie
FYR aFF G332 &l dzOcleangdRD iatendessi(S Bddls asavell as 24h records) were

passed in the last version of the software (recomputing)alkaew foods andadaptationswere
implementedin all interviewsand consumed amount®calculatedwith corrected coefficientsA

final data cleaning was also carried out during this time, as some issues related to the data linkage

with FoodCase (program usead add food composition information, see belpwould not be

resolved in the first cleaning process. In addition, some new recipes created by dieticians had to be
converted into composed recipes.

Dietary d ata Management

Data related to the participant

CKS LI NIOAOALIYGAQ dzyAljdzS L53 GIAtthdfirstvisit, asyhR RIS
dietary assessment preceded the anthropometric measuremepasticipants estimated their
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height and weight. For the phone 24HDR, these data were retrieved from the measurements
entered in REDCap during tR@Fvisit. When the data were exported, the sedfported height and

weight data from the first visit weradded into REDCapand onlythe measured valuelseptin the

GD datasetlIn addition, the date of birth was adapted to the following format for all participants:

01. Month. Year (the actual day of birth was replaced by 01). It was decided to keep the actual
month inthe date of birth,as ¥S¢ Y2y iKa KIF @S | 3INBFGIGSNI AYLI O
than on an adult.

Securing and checking data

At the end of the day, the dietayatafrom all centress SNB dzLJ 2 RSR (2 ! yAal yi
(ownCloud), which required a login and was password prote®@dicians saved a copy of tl&D

backup locally on their computemnd then imported it.This usually consisted of five d#es and

one bakfile.

The data were then checked once a week by a data manager to ensure the correct upload to
ownCloud. This was followed by an initial data check and cleaning of the dattypéng. errors,
checking the participant Iverifying the weeldatabase numbemerging of the different files to
prepare the data for review by the food specialist). The data managerupkraded the checked

data back to ownCloud.

In order to check that all planned and completed interviews were adoaded to OwnCloud and

were correctly identified as 24HDR visit (interview number Jphmme 24HDRinterview number

2), the food specialist carried out a check after each completed data collection package. To do this,
the food specialist compared the list of all visits made with the merged HN&Qhterview type

and day could thus be corrected if needed.

Data cleaning

The food specialist also carried out weekly data clegninging the same approach as for menuCH
adult? The backup files, uploaded to OwnCloud by the dieticians and checked by the data
manager, were downloaded and restored @D During the data cleaning process, the food
specialist systematically reviewed each interview along with the associated notes (generated
automatically by the program and manually by the dieticians) to ensure data accuracy and
completeness.

The process and the decisions made by the food specialist were documented in a merged Excel file
(xIsx) created by the data managEnllowing the cleaning process, the food specialist exported the
cleaned data fronGD.Each export generated five CSV files, one BAK file and one XML file per
dietician per week.

The dieticians were able to make suggestions to the food specialist for new foods to be added to
the FoodList. In collaboration withe FSVO, these suggestions were reviewed and possibly added
to the parameter databasésee7.1.2 Dietary Assessment software GloboDjet® addition, the

food specialist provided feedback to the dieticians as needed after each week of data cléaisng.
consisted of general recommendations for future data collection and questions for the dietician in
case anything needed clarification.
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Monitoring and quality controls

Thiscleaned data was used to assess data quality after each package. The data manager provided
the QC team and the food specialist with tables showing some criteria/indicators, recommended
by IARE and used in menuCH adutsBased on these data quality observations, the dieticians
were retrained in the refresher training if necessary, or individually by the food specialist.

For results of the data quality check, see chaftdr4Data quality (BboDie®tables.

Missing data

In 12 cases, the followp phone 24HDRould not be collected, despite successful completion of
the 24HDR visit and multiple reminders from dieticians.

Linkage to the food composition database

As GDcontains only limited food composition information, all reported foods and reaigesied

to be matched with the closest generic foods or recipes of the Swiss Food Composition D&fabase
version 6.5.3, using the matching wizard of the FoodCase data management%8y3$tamallowed

to estimate energymacronutrients and micnautrients intakes. Matching accounted for the name

of the food/ingredient/recipe, but also its characteristics (e.g. the descriptors used for preservation,
preparation and cooking methods, physical form, sugar or fat content, br&nelyious matching,
including with pilot data, was used to preatch foods, allowing a serautomatic matching of the
consumption data and the Swiss Food Composition Database. Afigiching were controlled and
items without were matched manually, based on a complex decision tree. This matching process
was conducted by several dieticians (from the Swiss Society of Nutrition) and a food database
specialist (fromthe FSVO), all with comprehensive knowledge of the Swiss Food Composition
database.

Classification according to the Swiss Food Pyramid 2024

To conduct analyses using food groups, all foods and beverages were classified according to the
updated Swiss Food Pyramid 2024The classification schem& based orthe system originally

developed for the menuCH 2042015 study. It wasrevised to align with the 2024 dietary
recommendation® and newly available or previously uncommon foausre incorporated The

revised scheme retained the hierarchical structure usethanuCH20145 while adapting the

coding system: the highest level is denoted by a lettet)(dorresponding to the level of the Swiss

Food Pyramid 2024 ! OF 6S32NE % yI YSR G20KSNER¢ o1 a | RR.
defined category of the food pyramid. Then each level of the pyramid (letter code) was subdivided
Ayi2 ydzyoSNBR &dzo INRBdzLJA o6 F2NJ SEI YLX $INERMAzO4 5 1£ N NI
and most subgroups were further divided into séitdzd I NP dzLJd o6 F2NJ SEIl YLX §2 5n
I RRSR &dz3FNBRéEX 5namnanu I aYAf]l 6A0GK FRRSR adzal NE&
sub-subgroup). This way, every food item in the updatggtem is represented by a composite

code that encodes all three classification levels.
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Categories from the previous classification were either directly mapped, merged for simplification
(e.g. pure chocolate and chocolate product were put together), or subdivided based on the updated
nutrition recommendation or group of growing interests (eemergy drinks separated from other
sweet drinks)New categories were created for emerging food groups such as-pés#d meat

and dairy product substitutes. Certain foods, such as soups, were not included in the pyramid
& 0 NHzO (G dzNB 0 dzii  dalezjory foryanalytikad cladity dTHe SINssification scheme was
updated by a group of three FSVO experts including one registered dietician. The classification of
each food was performed independently by three experts, and discrepancies were resolved by
consensus. Iltems were classified into the 78 categories using their name but also all facets and
descriptors available giving relevant information for classification, e.g. using brand names for more
accurate classification. After classification, some catiegowere grouped as a supplement for
additional analyses: e.g. the Swiss Food Pyréaid 4 A & f S@St a0 SGOSNI IS¢ 41 3
other type of beverages like soft drinks (last level of the Stassl Pyramidf®) to calculate the
overall daily liquid consumption. Additional categories were also created with specific food items,
like product soybased productsDetailed category definitions are provid@u13.2 Categorisation

of food itemsbasedonthe Food Pyramid 2024

7.1.4 Data quality (G loboDiet ® tables)

The following tablesely on the ® data, before it was matched to thBwiss Food Composition
DatabasgSFCDB

Explanations about special values or a comparison with meslatais added belowhe table if
necessary The Total Line is calculated on the whole data set. To simplify the reading, we wrote
G{dzvyé¢ 6KSy Al O2NNBalLRyRa (2 I ljdz yGAFAOIGAZY 2
002fdzyy GAGE SOUI 2N a! @3 éneaddisBilBifioh & Gedainpdtadngterss S 2 2

Interview distribution by study centre

Table7.1 Total number of interviews by study centre

Study centre 24HDR VISIT PHONE 24HDR TOTAL
394 392 2 786

Bern

Lucerne 242 242 0 484
St. Gallen 277 275 2 552
Ticino 214 213 1 427
Vaud 408 403 5 811
Zurich 317 315 2 632
Sum 1852 1840 12 3692

Table7.1 shows that 1 852 24HDR visit and 1 840 phone 24HDR were performed. We had 12
participantswho completed 24HDR visits, but never completed the phone 24HDR, despite many
reminders from the dieticians. The total number of 24HDR per study centre shows the number of
interviews performed by study centre. The number of interviews varied across studgseas the
planned number of participants differed from one centre to another.
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Table7.2 Number of interviews (24HDR visit) per weekday (by study centre)

Interview
day

Bern 0 94 112 0 0 79 0 67 0 27 0 28
Lucerne 0 94 20 0 0 7 0 25 0 57 1 38
St. Gallen 1 58 41 0 0 38 1 54 1 42 0 41
Zurich 0 59 52 0 0 55 0 45 0 46 1 48
Vaud 0 74 74 1 0 73 0 60 0 65 0 59
Ticino 0 48 34 0 1* 40 0 40 0 39 0 12
Sum 1 427 333 1 1 292 1 291 1 276 2 226

Table7.2 shows the distribution of the 24HDR over the weekdays and by study centre for 24 HDR visits. In a few cases, it wasentut posdiict a 24HDR
as defined by the protocol. The reasons are grouped by colour. This might influence the associations biiogeesults and food intakes, but only one of
these seven participants happened to have a blood draw (*).

Lilac (n=6)Some parents chose to complete the Food Diary on different day, as they felt the day prior to the interview was notadedutd the Food
5AFNE OOKAfR Ay RLEEOFNBI LINByida G g2N] IX0

Pink (n=1)Participants misunderstood the information from YouGov recruiter and conducted the food diary on the wrong day.
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Table7.3 Number of interviews (phone 24HDR) per weekday (by study centre)

Bern 0O O 0 1+1%+1

Lucerne 0 1 1 22 17 49 0 1* 0 0 1 57 1 0 1 0 43 0 O 0 43 0 0 0 0 5
St. Gallen 0 O 1 25 35 68 0 0 0 1* 2* 39 0 0 0 0 56 0 O 1 43 0 0 0 0 3
Zurich 1 0 1+1 37 45 45 0 1 1 0 0 43 0 1 0 0 42 0 0 2 42 0 1 1 1 38
Vaud 0 0 1 45 57 63 0 0 1 0 1 46 1 0 0 0 53 1 1 1+1 75 1 0 0 0 51
Ticino 0o 1 0 16 15 39 1 0 1 1 0 40 0 0 0 2 38 0 O 3 46 0 0 0 0 10
Sum 1 2 5 178 218 339 1 2 3 2 7 313 2 1 1 2 320 1 1 8 308 1 1 1 1 121

Table7.3 shows the distribution of the 24HDR over the weekdays and by study centre for the phone 24HDR. In some cases (n=48),posgidento
conduct a 24HDR on the day defined by the protocol. The reasons are grouped by colour.

Lilac (n=23)Phone 24HDR was rescheduled, and parents of participants refuseattmdeict the food diary again for the new appointment.

Brown (n=2)Participants misunderstood the instruction of the dietician about when to conduct the food diary.

Pink (n=17)Parents of participants chose to conduct the Food Diary on another day, as they felt the day prior to the interview d@al notdonduct the
C22R 5AIFNER O0OKAfR Ay RFEBOFINBI LINByida Fd 62N] X0

* For five specific cases, this decision was taken in agreement with the dietician, because no other appointment could. be fou

The goal was to approach a balanced repartition of 24HDR per days of the week, to avoid creating any biaspyeseeating certain weekdays, where
nutrition might be handled differently by participants (e.g. weekends). Overall, for both 24HDR vighame 24HDR, Mondays were strong days, where
many interviews were performed. Phone 24HDR that were planned on Monday were meant to cover both days of the weekendrdaysSate still

underrepresented. The quantity of interviews then decreased ovemtbek. Phone 24HDR collecting dietary intake data on Fridays (i.e. done on Saturday)
were difficult to include. Statistical weighting will be applied to minimize the impact of the unbalanced distributionvaesbsizys.
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Table7.4 Number of interviews (24HDR visit) per month (by study centre)

2023 2024
Study Centre
38 41 39 23

Bern

Luwcerne 19 15 31 19 11 25 29 21 19 28 20 5
St. Gallen 29 16 34 19 20 22 32 14 29 20 20 22
Zurich 13 26 17 19 18 39 23 29 30 29 33 30
Vaud 28 27 32 24 25 45 33 34 39 43 43 33
Ticino 18 17 17 10 10 22 11 23 26 20 22 18
Total 145 142 170 114 115 185 161 154 180 181 165 140

Table7.5 Number of interviews (phone 24HDR) per month (by study centre)

2023 2024
Study Centre

Bern 27 33 34 39 29 36 45 21 25
Lucerne 9 21 17 25 16 18 23 27 15 34 16 21 0

St. Gallen 11 21 24 21 26 19 27 33 13 20 24 21 14
Zurich 4 20 22 13 15 32 33 26 30 26 34 33 15
Vaud 7 24 34 21 25 36 39 38 30 44 43 33 25
Ticino 8 17 21 8 16 10 16 18 17 32 19 23 8

Total 51 137 166 114 125 148 172 181 134 192 181 152 87

Table7.4 and Table7.5 show the number of 24HDR conducted per month, by study centre for
24HDR visit and phone 24HDR, respectively. The number of interviews is slightly lower in December
and January, due to holidays, during which all study centres were closed. The statisiitdinge
strategy will also consider seasons.

Table7.6 Number of interviews per season (by study centre)

SepNov 2023 DecFeb 2024 Mar-May 2024 JunSep 2024

Study Centre | 24HpR PHONE | 24HDR PHONE | 24HDR PHONE | 24HDR PHONE
VISIT 24HDR VISIT 24HDR VISIT 24HDR VISIT 24HDR

Bern 105 82 86 84 103 102 100 124
Lucerne 65 47 55 59 69 65 53 71
St. Gallen 79 56 61 66 75 73 62 80
Ticino 52 46 42 34 60 51 60 82
Vaud 89 67 94 84 106 107 119 145
Zurich 67 56 76 60 82 89 92 110
Sum 457 354 414 387 495 487 486 612
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There is typically a delay of2weeks between the 24HDR visit and the phone 24HDR. As a result,
some phone 24HDR may fall into the next reporting period compared to their corresponding 24HDR
visit. In the first period, fewer phone 24HDR were conductadhase interviews started in mid
September. In contrast, the final period includes a higher number of phone 24HDR. This is because
it covers not only those linked to visits in the last week of May, but also those associated with visits
in the final week®f August (as shown ifable7.6).

Table7.7 Distribution of the number of days between 24HDR visit and phone 24HDR interview
(by dietician)

11 17 19 31 35 1 7

BE_101 23

BE_102 20 20 20 20 20 20 0 0
BE_103 20 10 15 19 22 47 13 18
BE_104 21 9 15 20 25 43 6 3
BE_105 19 4 16 20 21 35 6 1
BE_106 24 6 17 22 30 53 3 9
LU 501 19 11 15 18 23 42 8 8
LU_502 18 11 15 17 20 30 16 0
SG_601 22 15 17 20 24 43 0 10
SG_602 21 6 17 20 23 41 9 9
TI_1101 20 10 15 18 22 46 14 10
TI_1102 NA NA NA NA NA NA NA NA
VD_903 19 4 14 18 21 65 46 18
VD_904 21 8 15 20 23 60 24 18
ZH_703 18 9 15 18 21 35 20 2
ZH_704 19 9 16 18 21 42 3 2
Avg 19 4 15 18 22 65 (égr?n) (;if’n )

NA, not applicable. This dietician never performed both 24HDR visit and phone 24HDR for the same participant.

Table7.7 shows the distribution of the number of days between the 24HDR visit and phone 24HDR
for each dietician. According to protocol, the recommended interval wasweks (i.e. 1480
days). The means and medians indicate that this guideline was generaltespeltted.

However, in some cases (n = 284, 15%), the interval either fell short of or exceeded the
recommended range. Shorter intervals were often chosen to avoid school holidays or extended
absences of participants. Longer intervals typically resulted from mulpipsponements of the
phone 24HDR appointments.

Dieticians with more interviews, such as VD_903, VD_904, BE_103, had a higher probability of
having outliers. Calculating the percentage of outliers for each dietician in relation to her total
number of interviews it reaches from 2¢313.2%, whereas theigh percentage applies to one of

the dieticians who performed many interviews.
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Special days and diet

Table7.8 Number and proportions of speciailay interviews by type of special day

24HDR VISIT + PHONE 24HI 24HDR VISI| PHONE 24HDI
] n ) n )

None 2401 1146 58.9% 1255 65.8%
Feastday (religiousoliday/celebration) 165 84 43% 81 4.2%
Travel / On trip 72 42 22% 30 1.6%
lliness / Tiredness 99 46 24% 53 2.8%
Holidays / Vacations 471 237 122% 234 12.3%
Fasting day (including religious) 6 3 02% 3 0.2%
Extreme weather conditions (vehpt/cold) 22 12 0.6% 10 0.5%
Very busy / Away from home a lot 115 57 29% 58 3.0%
Other 502 320 16.4% 182 9.5%
Sum special days (without None) 1452 801 41.1% 651 34.2%

Table7.8 the number and proportions of special days, categorised by reason, for both 24HDR visit
and phone 24HDR interviews. Special days are defined as days affected by circumstances such as
sickness, feast day, travel, holidays, extreme weather conditions, uesy br other (with an open

field comment).

The total column corresponds to the total number of occurrences of the given special day in both

Hnl 5w GAAAG YR LK2YS Hnl5wd ¢KS ayé¢ Ay Hnl 5w @,
the number of 24HDR and percentage that contain the reason forghleial day in relation to the

total number of the given 24HDR type (e.g., out of 1 852 conducted 24HDR visit 84 indicated a feast

day, which corresponds to 4.3% of all 24HDR visit).

For a single 24HDR, several special day reasons can be selected, e.g. vacations + extreme weather

O2yRAGAZ2Yyad ¢KIG Aa ¢gKe& GKS [RRAGAZY 2F (GKS a{ d2
number ofperformed 24HDR.
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Table7.9 Number and proportions of speciaday interviews by type of special day

24'?)DR \é'S'T " 24HDR VISIT PHONE 24HDR
Special day PHONE 24HDR

None 2401 1146 58.9% 1255 65.8%
Feastday (religious 165 84 4.3% 81 4.2%
holiday/celebration)

Travel / On trip 72 42 2.2% 30 1.6%
lliness / Tiredness 99 46 2.4% 53 2.8%
Holidays / Vacations 471 237 12.2% 234 12.3%
Fasting day (including religious) 6 3 0.2% 3 0.2%
Eé(:/rg;?; weather conditions (ve 22 12 0.6% 10 0.5%
Very busy / Away from home a | 115 57 2.9% 58 3.0%
Other 502 320 16.4% 182 9.5%
Sum special days (without None 1452 801 41.1% 651 34.2%

Table7.9 showsthe numbes and proportions of special days, categorised by reason, for both
24HDR visit and phone 24HDR interviews. Special days are defined as days affected by
circumstances such as sickness, feast day, travel, holidays, extreme weather conditions, very busy,
or other (with an open field comment).

The total column corresponds to the total number of occurrences of the given special day in both

Hnl 5w GAAAG YR LK2YS Hnl5wd ¢KS ayé¢ Ay Hnl 5w @,
the number of 24HDR and percentage that contain the reason forghleial day in relation to the

total number of the given 24HDR type (e.g., out of 1 852 conducted 24HDR visit 84 indicated a feast

day, which corresponds to 4.3% of all 24HDR visit).

For a single 24HDR, sevespkcial day reasons can be selected, e.g. vacations + extreme weather

O2yRAGAZ2Yyad ¢KIG Aa K& GKS [RRAGAZY 2F (GKS a{ d2
number ofperformed24HDR.
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Table7.10 Number and proportions of interviews with a special diet by type of special diet

24HDR VISIT 24HDR VISIT PHONE 24HDR
Special diet PHONE 24HD

None 3200 1554 82.7% 1646 89.0%
Err:jeggy restricted (doctor 1 0 0.0% 1 0.1%
Energy restricted (own 7 4 0.2% 3 0.2%
initiative)

Food_AIIergy: cow's milk 6 4 0.2% ° 0.1%
protein free

Food.AIIergy: chicken eg 1 1 01% 0 0.0%
protein free

Gluten free 14 8 0.4% 6 0.3%
Lactose restricted 61 34 1.8% 27 1.5%
Other food 20 15 0.8% 5 0.3%
intolerance/allergy

;ilsehgetarlan: no meat/no 116 60 3.2% 56 3.0%
:wgemk)eat (less than onc 23 17 0.9% 6 0.3%
No meat/with fish 35 19 1.0% 16 0.9%
Veganism: no animal 4 3 0.2% 1 0.1%
products at all

Islamic diet 1 0 0.0% 1 0.1%
High protein diet 20 13 0.7% 7 0.4%
Low carbohydrate diet 1 1 0.1% 0 0.0%
Other 219 147 7.8% 72 3.9%
Sum (without None) 529 326 17.3% 203 11.0%

Table7.10 shows the numbes and proportiors of special diet by dietician for 24HDR visit and
phone 24HDR. Special diets are defined as dietary restrictioesergy protein, cholesterol,
sodium, or other substances like lactose, gluten or allergens. In addition, dietary patterns such as
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vegetarianism, veganism and few others are also considered special di@shieBcians have the
2LIiA2y (2 aStSOG a20KSNE |yR LINRPGARS TFdzNIKSNJ RS

The total column corresponds to the total number of occurrences of the given special diet in both

Hnl 5w GAAAG YR LK2YS Hnl5wd ¢KS dayé AY Hnl 5w @,
the number of 24HDR and percentage that contain the reason fospleeial diet in relation to the

total number of the given 24HDR type (e.g., out of 1 852 conducted 24HDR visit 34 indicated a

lactose restricted diet, which corresponds to 1.8% of all 24HDR visit).

Fora sipgle24HDR, several reasons fora §peci,al diet can be seleptedi e.g. gluten free + vegetarian.
¢KIUO Aa ¢9Ké UKS [RRAUAZ2Y 2F U0UKS a{dzve fAYS IyR
performed 24HDR

Overall, the number of special diets is lower in the phone 24HDR. Possible explanations are that

they were either not recorded by the dieticians or not mentioned by the participant, despite

repeated retraining to ensure that dieticians specifically probe dpecial diets during phone

interviews.
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7.2 Results Dietary Assessment

The following results of the dietary assessment are weighted to match the population mésgiighting procedure is detailed in chapter2 Weighting
strategy).

7.2.1  Daily energy intake and macronutrients contribution

The following table shows the total daily energy intake in kcal/day and the macronutrients consumption in g/day for egiupgnd sex. The results of
daily energy intake and macronutrients contribution in kcal/day is present@dlitel3.4. For this, the conversion from grams to kilocalories was done using
specific conversions factors (Atwater systentarbohydrates: x4, fibres: x2, fat: x9, protein: x4, alcohof’$7)

Table7.11 Daily energy intake (kcal/day) and macronutrients, fibre, alcohol contribution (g/day) by age group and sex

Macronutrients (g/d)
Total (kcal/day)

Proteins (g/day) Carbohydrates (g/day) Fibres (g/day) Fats (g/day) Alcohol (g/day) *

Age Sex Mean P25 Median P75 Mean P25 Median Mean Median Mean P25 Median P75 Mean P25 Median P75 Mean P25 Median P75
6-9 years F 1652 1416 1643 1827 58 44 55 66 201 170 198 224 17 13 16 20 65 51 63 75 01 0 0 0
6-9 years M 1938 1600 1858 2153 67 52 63 80 238 195 228 266 20 15 19 22 75 60 72 85 01 0 0 0
10-13years F 1882 1568 1840 2149 66 53 65 75 225 178 221 267 18 14 17 22 75 60 73 88 01 0 0 0
10-13years M 2108 1759 2047 2314 74 59 70 85 256 213 245 290 20 15 19 23 82 66 80 95 0.2 0 0 0
14-17 years F 1821 1485 1791 2157 64 50 62 74 216 166 215 252 18 13 17 22 73 55 68 87 06 0 0 0
1417 years M 2422 1945 2282 2866 96 73 90 117 278 212 268 319 21 15 20 26 96 72 91 116 1.9 0 0 0
All females 1782 1488 1750 2060 62 49 60 73 214 174 208 248 18 14 17 21 71 55 68 84 02 0 0 0
All males 2142 1734 2046 2391 78 58 73 91 256 203 243 291 20 15 19 23 84 64 79 98 0.6 0 0 0
Total 1967 1589 1889 2245 70 53 65 83 235 185 226 273 19 14 18 22 77 59 74 90 05 0 0 0

*The proportion of alcohol in the macronutrients composition accounts for contributions from all foods and beveragesgitibestalues are very low (for specific data on alcoholic beverages
consumption, see FPTable6.23).
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Table7.11 shows that the daily energy intake, as well as all macronutrient intakes, increase with age f®antkilecrease then stagnate for femalégross
all age groups, males have higher intakes than females. The same trends are observed for each of the two interviewsiztdiRene 24HDR). However,
the mean energy intake as well as macronutrient intakes are lower for the phone 24HDRS (s@®aily energy intake (kcal/day) and macronutrients
contribution (g/day) in 24HDR visihd 13.1.Daily energy intake (kcal/day) and macronutrients contribution (g/day) in phone 24HDR

Mean energy intake is close to agpecific recommendatioi® for all groups, except for female adolescents -(I4yearolds), who are below the
recommended 2228 2277 kcal/day range. Fibre intake is in the recommende@Iigday®. For carbohydrates and lipids, EFSA (Z8Edd the FSVE®
recommendations are expressed as a percentage of total kcal intake: carbohydrates should provikd5¥dotal energy intake (see calculatioTable

13.4in chapterl3.1.4Relative Contribution of Macronutrients to Daily Energy Intake vs. Recommenglafioissecommendation is met by all groupsth

means ranging from 45.7%6 49.1%. Lipids should provide 20% to 35% of total energy intake; all group means are towards the upper limit (34.8%) to 36.6
and consumption is slightly higher in females.

For proteins, the recommendations are expressed in grams of protein per kilogram of body weight, according to sex andiagér¢ia 0.83.85g/kg for
older male adolescents to 0.9192g/kg for younger childreff) Using the mean body weight for each age group {sd#el3.4), the recommended protein
intake rangedrom 25 to 54g/day. All groups exceed these recommendations, with intakes betwee®@®, with a marked peak in male adolescents. In
most Western countries, protein intake is two to three times higher than the recommended htakiéhin a similar range to that observed in our study,
likely because children and adolescents consume eaieétd portionsdespite lower body weight. Some have suggested that new methods of protein
guantification indicate that protein recommendations should be higher in children (up to 1.55g/kg of body weigHt/¢tyyever, an intake of around
0.9g/kg/day remains the commonly used value and is considered sufficient for child development. Some other countrieseexpnessndations for protein
intake as gercentage of total energy intake; Frarithas a range of 7 to 20% (depending on age) whereas th& b&& a range of 10 to 35%, with a mean
consumption around 15%. In our study, values ranged from 13.7% to 15.7% and fall within those recommended ranges.

7.2.2  Daily amount of consumed food for each food group

The following tables show the daily amount (g/day) of consumed food for each food group and subgroup of the (detaitédl category definitions are

provided in 13.2Categorisation of food itentsasedonthe Food Pyramid 2034tratified by age groupndsex. In addition to the food groups from the Swiss

food pyramid®, 42YS GalISOALFf OFGS3I2NARSas KIFIPS o06SSy ONBIFIGSR 3ANRdzZLIAY3I adz 3N dz
recommendation® or answer specific research question on hot topics. The special categories have been put at the end of the table whiehrfittst All
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amounts include noftonsumers, defined as participants having a mean intake of Og/day in a given category for one or both recorded daysthasesuch,
values represent the mean consumption for the entire population, includingaomsumers, and do not refct the portion size of a consumed product.
Beverages

Table7.12 Amount consumed in food group beverages (g/day) by sex, age group and number of consumers and recall days with consumgtpn (N

| . Recall dayg

Food group: All ages 6-9 years 10-13 years 14-17 years Consumers|  with

Beverages N (%) consumpti
(g/day) on N (%)

993 1098 1047 765 890 829 1054 1006 1029 1188 1455 1323

Water [625,900, [675,988, [650,950, [503,737, [600,844, [532,800, [675 975, [650,930, [662, 950, [725,1150, [885, 1345, [800, 1235, (;S‘é‘o‘/) (937632/)
1285] 1400] 1350] 969] 1100] 1019] 1405] 1300] 1325] 1575] 1878 1675] 07 57
ﬁ:\fgeuiézej\;ater 68 51 59 34 40 37 67 64 65 110 48 79 460 248% 510
: [0,0,75] [0,0,0] [0,0,50] [0,0,0] [0,0,0] [0,0,0] [0,0,75] [0,0,0] [0,0,35 [0,0,125] [0,0,0] [0,0, 125] 7 (16.5%)
without sugar
1062 1149 1107 799 929 865 1121 1070 1094 1299 1503 1402 1848 2633
Total [668, 975, [725,1005, [700,1000, [532, 775, [671,900, [581,825, [780, 1088, [706,980, [725 1015, [842,1235, [91L 1400, [885,1320, (oo'a0r  (og 4o
1360] 1450] 1403 1000] 1157] 1070] 1430] 1350] 1400] 1613] 1928 1765] : :
Special category: All
beverages, without 1391 1621 1509 1080 1261 1172 1468 1529 1500 1664 2155 1912 1852 3601
soups(incl. [1000, [1119, [1058,  [831, 1035, [978,1198, [885, 1124,  [1150, [1133, [1133, [1213, (1608, 401  1000%)  (100.0%)
1305, 1694] 1475, 1975] 1385, 1820]  1255] 1528] 1375] 1415, 1727] 1425, 1875] 1416, 1800] 1575,2000] 2050, 2514] 1770, 2289] O O

sweetened)

mean [P25, P50, P75]

Table7.12 showsthat consumption ofvater increases with age and is usually higher in males (except in ti8 ¥@ars age groypConsumptiorof coffee,
tea or flavoured water without sugar increases with age, is clearly higher in females in the oldest ageQyrergil beverage consumption (including water,
teas, sweet drinks...) is in line with the daily recommendations of 9 dF8sy&arolds, 1 L for 1 2yearolds, and 12 L for 1318yearolds’*"®
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Fruits and vegetables

Table7.13 Amount consumedin food group fruits and vegetables (g/day) by sex, age group and number of consumers and recall days with consumption
(N, %)

Food groupfFruits Recall days
and vegetables, All ages 10-13 years 1417years Consumers with
without juices and N (%) consumption
soups(g/day) N (%)
144 140 142 170 184 177 134 125 129 124 106 115 1588 0663
Fruit
ruits 53,129, [26,116, [45,123, [87,154, [07,160, [90,160, [44,118,  [13,104, [25,112 [25104 0 oo icn 003173 (85.7%)  (72.1%)
207] 209] 207] 234] 248] 244 207] 190] 197] 181] 109 19
138 137 137 140 136 138 131 134 133 142 142 142 1818 2366
Vegetables 68,121,  [63,115, [66,117, [66,121, [69,121, [67,121, [69,120, [56,112, [65 115,  [66,125  [62,107, [63,116, (9g00)  (91.2%)
188] 189] 189] 190] 185 188] 179] 191] 182] 196] 191] 196]
282 277 279 311 320 315 266 259 262 266 247 257
Total (without veg. 1840 3537
- [L70,263, [136,248, [151,254, [201,288, [183,311, [194,291, [147,245, [119,243, [141,243, [141,249, [104,201, [121,223, (994%%)  (95.8%)
370] 382] 375] 397 414) 408 355 357] 357] 343] 344] 344]
Special category: 146 142 144 146 142 144 140 138 139 149 148 149 1818
( o
y:gg:gfzx:)hs (69,124, [72,126, [70,126. [69,124, [72,126, [70,126, [74.122, [57,114, [66,117, [70,126, [67,116, [68,121,  (98.2%) o°/0(91:4%,
199] 203] 203] 199] 203 203] 191] 201] 193] 206] 206] 206]

mean [P25, P50, P75]

Table7.13 shows that the total consumption ofruits and vegetableds higherin youngerchildren and is lowesih older male adolescents. No consistent
differences are observed between sexes. Fruit consumption decreases with age in both sexes. There is no consistentdiffeeencgexes, but older girls
consume more fruit than older boyBruit intake is below the daily recommendation of 22409 (two daily portions). Consumption of vegetables is relatively
stable, with a slight increase in oldadolescentsVegetable consumption is below the recommended 226Qg (three daily portions of 70 g forf94/ears
olds and of 120 g for 158yearsoldsy*"®.
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Cereal products and potatoes

Table 7.14 Amount consumedin food group cereal products and potatoes (g/day) by sex, age group and number of consumers and recall days with

consumption (N, %)

Recall days

10-13 years 14-17 years i
consumpti
on N (%)

Food group:
Cereal products
and potatoes

(9/day)
89 83 99 91 94 90

All ages

Bread and 111 100 112 104 123 106 1770 2103

breadproducts U377, [55.93,  [8,86,  [4675  [53,84, [49,79, [43,87, [62104, [53,93 (37,77, [53,95  [2.88 oo oo

P 123] 147] 133] 109] 130] 120] 132] 147 140] 130] 164] 143] 0% 0%
gne;e;';:‘(';z; 12 20 16 13 19 16 13 19 16 9 20 15 880 1186

coreals [0,0,20] [0,0,30] [0,0,25 [0,4,20] [0,830] [0,625 [0,0,20] [0,0,38 [0,0,27] [0,0,14] [0,1,30] [0,0,25 (47.5%)  (32.1%)
131 156 144 114 145 130 131 151 141 152 175 164 1768 2080

Cereal products [60,119,  [70,140, [64,125,  [54,104, [63,135  [60,110, [60,120, [80,132, [63,12L [84,127, [73,150, [19,142  goco  (doze0

177) 214] 200] 163] 199] 181] 179] 213 194] 208] 245] 223] 2 s

Tubers and 44 57 50 37 42 40 46 59 53 48 71 60 1014 1258

tuber products [0, 20,71] [0, 31, 86] [0,29,80] [0,16,59] [0,25,62] [0,22 60] [0,27,80] [0,31,90] [0,31, 86 [0,12 86] [0,31,110] [0,26,95 (54.8%)  (34.1%)

276 343 310 246 305 276 285 341 314 299 388 344 1850 2674

Total [200,265, [243,322, [221,292, [188,243, [226,292, [204,263, [201,274, [255,323, [228,29, [208,301, [253,362, [230,33L o050, oc'een
343 409] 372] 298] 367] 332 353 397] 372] 374] 500] 419 : :

mean [P25, P50, P75]

Table7.14 shows that consumption ofcereals and tubersncreases with age and is consistently higher in males than in fenfsdesss all subcategories
(bread, breakfast cereals, cereal products, tubers), consumption is higher in males than in females and increases wetpafm, lereakfast cereals, which

remains mostly stable.
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Dairy products

Table7.15 Amount consumedin food group dairy products (g/day) by sex, age group and number of consumers and recall days with consumption (N, %)

Recall days
All ages 6-9 years 10-13 years 14-17 years
consumpti
on N (%)

35 37 36 32 30 31 34 35 34 39 49 44

1563 2354
Cheese [5,24,49] [8,24,52] [6,24,50] [5 25 48] [7,23 44] [5, 25,45 [8,25 50 [10,21,51] [9,23,50] [5, 22 50] [7,33, 75 [5, 2561 (84.4%)  (63.8%)
. . 163 136 110 149 130 154 135 190 145
mﬁﬂé milk 0 338175] [19,125  [2,100, [12,75  [35114, [17.100, §§4180] 9,116, [0,100, 5%8 163 (22,133 [0,100, (71532;)) (:92(7)‘;))
of, 232 206] 160] 224) 193] + 09, 227] 215] 20 322] 224] : :
Y:gr:‘lf: and 28 38 33 34 43 39 23 33 28 27 38 33 718 898
:;ré’ et [0,0,46] [0,0,63] [0,0,62] [0,0,63 [0,0,76] [0,0,70] [0,0,20] [0,0,63 [0,0,41] [0,0,51] [0,0,31] [0,0,47] (388%)  (24.3%)
171 238 205 176 222 200 170 221 197 164 277 221 1797 2250
[62 141, [103,202, [79,175, [67,143, [110,198, [98,176,  [64,145, [86,180, [6,160, ([50,128, [88,236. [69,179, o c0o  (gsaup)
248] 329] 298] 268] 315] 293 258] 316] 285] 235] 417] 325] : :

mean [P25, P50, P75]

Table7.15 showsthat consumption ofiairy productsis higher in males and especially high for older adolescent n@leseseconsumption is broadly stable
across age groups and with sex, except for an increase in older rivallesind milk productsconsumption is higher in males, but quite stable across age
groups, except for the higher intake of older malsghurt und yoghurt productsonsumption appears stable with age but are higher in males.
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Milk and yoghurt substitutes

Table 7.16 Amount consumedin food group milk and yoghurt substitutes (g/day), by sex, age group and number of consumers and recall days with
consumption (N, %)

Recall dayg
All ages 6-9 years 10-13 years 14-17 years
consumpti
on N (%)

5 6 6 6 4 5 3 5 4 7 11 9

[0,0,00 [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,00 [0,00  [000  [000  [000 [00,0]

Milk substitute

100 (5.4%) 129 (3.5%)

Yoghurt

substitute ! L L 0 ! ! 0 L L L 0 ! 16 (0.9%) 18 (0.5%)

[0,0,0] [0, 0, 0] [0, 0, 0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0]

6 7 6 6 5 5 3 6 5 8 1 10
- 0,00 000 [000 [0,00 [000 [000 [000 [000 [00d [000 [000 [000 2(60% 143G9%)
mean [P25, P50, P75]

Table7.16 showsthat total milk and yoghurt substitutesare overall rarely consumed and there are no clear differences between seage groups
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Pulses, eggs, meat and others

Table7.17 Amount consumedin food group pulses, eggs, meat and others (g/day), by sex, age group and number of consumers and recall days with
consumption (N, %)

All ages 6-9 years 10-13 years 14-17 years Reca}ll EVE
Consumers| with
N (%) consumpti
on N (%)

11 16 13 11 14 13 13 15 14 8 19 14

830 982
Eggs [0,0,16] [0,0,24] [0,0, 23] [0,0,22] [0,0,23] [0,0,23] [0,0,18 [0,0,24] [0,0,23] [0,0,11] [0,0,24] [0O,0,20] (44.8%) (26.6%)
Fish and seafooc 9 12 11 10 13 11 9 13 11 10 11 10 475 536
[0,0,0] [0,0,0] [0,0,00 [0,0,11] [0,0,0] [0,0,8] [0,0,0] [0,0,7] [0,0,0] [0,0,0] [0,0,0] [0,0,0] (25.6%)  (14.5%)
Meat
. 10 8 9 7 6 7 15 6 11 9 13 11 288
alternatives, o 333 (9.0%)
pulses and soy [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0,0,0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] (15.6%)
Processed meat 30 44 37 29 37 33 35 46 41 27 50 39 1372 1933
[0, 20, 47] [4,30,65] [0,24,54] [2,20,47] [5,25,55] [3,23,48] [0,24,54] [8,30,70] 1[4, 25 62] [0,15,44] [0,32,75 [0,23,52] (74.1%) (52.4%)
Unprocessed 44 56 50 38 40 39 47 48 48 47 84 66 1173 1592
meat [0,22,71] [0,37,87] [0,29,79] [0,20,60] [O,25 60] [O,24,60] [O,26,81] [0,34,77] [0,30,79] [0,19,75] [0, 71,137] [0,43,109] (63.3%) (43.1%)

Dietary + Sports
Suppl., High 1 3 2 0 0 0 0 0 0 2 8 5 39 (2.1%) 45 (1.2%)
protein bars

[0,0,00 [0,0,0] [0,0,00] [0,0,00 [0,0,00 [0,0,0] [0,0,0] [000 [000  [000  [000] [00,0]

106 139 123 95 110 103 119 129 124 103 185 144 1814 3292
[54, 96, [75,120, [64, 106, [52, 88, [58, 95, [54, 92, [65, 106, [74,117, [68, 109, [47, 90, [103, 170, [71, 119, (97.9%) (89.29%)
143] 183] 164] 127] 147] 141] 153] 169] 162] 142] 246) 197] : ’
Special category: 74 100 88 67 77 72 82 94 88 74 135 105 1649 2780
All meat and [25,64, [39, 84, [32, 75, [21, 58, 97] [30, 68, [26, 62, [37, 78, [42, 77, [38, 78, [18, 59, [64, 118, [36, 88, (89.0%) (75.3%)
meat products? 111] 145] 126] e 113] 105] 123] 131] 125] 116] 183] 153] ' ’
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Special category

pec 1 2 2 2 1 1 0 0 0 2 5 4

F';'r(gl:j'scfsoy 0,000 [00,0] [000 [000 [000 [000 [000 [000 [000 [000 [000 [000 I52(82%) 160(4.3%)
ggﬁgle;l);ategory 2 2 2 2 ! 2 ! L L 3 2 2 77 (42%) 84 (2.3%)
roducte: 0,000 [0,00 [000 [000 [000 [000 [000 [000 [000 [000 [000 [0 0] : :

Special category 3 4 3 4 2 3 1 2 1 5 7 6 206
All soy products 224 (6.1%)
y P [0,0,00 [0,0,00 [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0,00]  (11.1%)

mean [P25, P50, P73)ithout meat substitute, without soups containing meat, 2 without soy oils/margarines and without imigddcts

Table7.17 shows that overall proteinrich foodsconsumption increases with age and is consistently higher in males. Consumptiomeélunprocessed
meat and processed meat follows the same pattern: increase with age and higher in boys, except for processed meat wikseddetake of in older girls
and a peak intake for older boys less promine@ansumption offish and seafoodremains stable across age groups and is slightly higher in males
Consumption okggsappears stable with age, except for an increase in older males and a decrease in older f€oradesaption omeat alternatives and

pulsesincreases slightly with agBietary and sports supplementsonsumption is low, except for a marked peak in males ageti7i#ars.Soyproducts are
overall rarely consumed and there are no clear differences between sexege grops.
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Nuts, seeds, olives, avocados

Table 7.18 Amount consumedin food group nuts, seeds, olives, avocados (g/day), by sex, age group and number of consumers and recall days with
consumption (N, %)

Food group: S
nuts, seeds, All ages 6-9 years 10-13 years 14-17 years CETEITERE .
olives, consumpti
avocados on N (%)

Nuts and seeds 3 497 605
[0,0,0] [0, 0, 1] [0, 0, 1] [0, 0, 0] [0, 0, 2] [0, 0, 1] [0, O, 0] [0, O, 2] [0, 0, 1] [0, O, 0] [0, O, 0] [0, O, 0] (26.8%) (16.4%)
Olives and
avocados 3 2 3 1 2 1 2 2 2 5 4 4 232 251 (6.8%)
unprocessed [0,0,0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] (12.5%) ’
Total 5 5 5 4 5 4 5 5 5 8 7 7 622 768
[0, 0, 4] [0, 0, 4] [0, 0, 4] [0, 0, 2] [0, 0, 4] [0, 0, 3] [0, 0, 4] [0, 0, 4] [0, 0, 4] [0, 0, 7] [0, 0, 2] [0, 0, 5] (33.6%) (20.8%)

mean [P25, P50, P75]

Table7.18 showsthat total consumption ofuts, seeds, olives, avocaddasslightly higher in the oldest age group, while no consistent difference is observed
between sexes
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Oils and fats

Table7.19 Amount consumedin food group Oils and Fats (g/day), by sex, age group and number of consumers and recall days with consumption (N, %)

. Recall day{
Eitl)sog r?dr(;::)s All ages 6-9 years 10-13 years 1417 years Consumers|  with
/d N (%) consumpti
(g/day) on N (%)
Butter 5 6 6 5 6 5 6 5 6 4 6 5 1148 1619
[0, 3, 8] [0,2,8 [0,2 8] [0,3,8) [0,3,9] [0,38 [0,39 [0 2 8 0,39 [0,1,7] [0,28 [0,17]  (62.0%)  (43.9%)
Cream 6 6 6 6 6 6 6 7 6 6 7 6 585 659
[0, 0, 6] [0,0,3]  [0,0,5] [0,0,77 [0,0,5] [0,0,6] [0,0,7] [0,0, 3] [0,0,5 [0,0,5] [0,0,0] [0,0,3] (31.6%)  (17.8%)
Dressing sauicel 6 6 6 4 4 4 5 6 6 8 9 8 751 970
g " [0,0,8] [0,0, 8] [0,0, 8] [0, 0, 4] [0, 0, 5] [0, 0, 4] [0, 0, 8] [0, 0, 9] [0,0, 8] [0,0,13] [0,0,12] [0,0,13] (40.6%) (26.3%)
. 1 1 1 1 1 1 1 1 1 1 0 0
0, 0,
Margarine 0,000 [000 [000 [000 [000 [000 [000 [000 [000 [0,00 [000 [000 06%) 173(4.7%)
Other fats and 1 1 1 1 1 1 1 1 1 2 2 2 602 683
oils [0,0, 1] [0,0,1] [0, 0, 1] [0,0,1] [0, 0, 0] [0, 0, 0] [0, 0, 1] [0, 0, 1] [0,0,1] [0,0,1] [0,0,2] [0,0, 2] (32.5%) (18.5%)
Sauces rich in 13 16 15 7 12 10 13 14 14 20 24 22 953 1182
fats [0,1,15] [0,3,20] [0,2,18 [0,0,9] [0,0,14] [0,0,11] [0,0,15 [0,2,17] [0,1,15] [0,8,28 [0,10,36] [0,9,28  (51.5%)  (32.0%)
Substitutes for
cream and 1 1 1 1 2 1 1 1 1 0 0 0 0 o
cheesd [0,0,0] [0,0,0] [0,0,0] [0,0,0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0, 0, 0] [0,0, 0] [0, 0, 0] 62 (3.3%) 67 (1.8%)
Vegetable oils 6 6 6 5 6 5 6 7 6 7 7 7 1475 2160
[1,3,9] [1, 4, 10] [1,4,9] [1,3,7] [1, 4, 8] [1,3,8] [1,3,9] [1,5, 10] [1,4,9] [0,4,10] [1,4,12] [1,4,11] (79.6%) (58.5%)
Oils and fats 38 44 41 29 37 33 39 41 40 47 55 51 1835 3444
Total [17, 30, 48] [17, 34, 62] [17, 32, 55] [13, 26, 39] [14,28, 55] [13, 26, 43] [17, 30, 53] [17, 33, 55] [17, 32, 54] [22, 38, 60] [18, 47, 76] [21, 42, 70] (99.1%)  (93.3%)

mean [P25, P50, P754ll substitute products were classified separately from "conventional products" to enable accurate reporting of their donsbonlso as a result of their

heterogeneity. Additionally, cheese substitutes had to be grouped with another category due to the very low consumpgiocyfadgtheese substitutes in this survey (fewer than 10
occurrences). Within the dairy substitutes group, the category of crebhsiities was preferred over the yoghurt substitutes and the milk substitutes categories, due to the high fat content of
cheese substitutes currently on the market.
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Table7.19 showsthat total oils and fats onsumption increases with age, is higher in males. Overall, sauces and oils show the more these increases, whereas
butter, cream, margarine/ substitutes are quite stables among groups.

Alcoholic and sweetened beverages, sweets and salty snacks (optional)

Table 7.20 Amount consumedin food group alcoholic and sweetened beverages, sweets and salty snacks (g/day), by sex, age group and number of
consumers and recall days with consumption

Food group:

Alcoholic and Recall days
zgs:::n:g All ages 6-9years 10-13 years 1417 years Consumers|  with
sweetsgan(; N (%) consumpti

0,
salty snacks e BJ(E)
Soft drinks 138 [02%0 171 99 103 101 146 [022?)0 [olzgo 173 [03220 [ozﬁo 968 1294
, 100, , 100, , 100, , 250, , 150, A )
0.0,2000 % 7% [0,75,250] [0,0,140] [0,0,150] [0,0,150] [0, 38,225 | s [0.50.250] 140 s65] (52.3%)  (35.0%)
All fruit-
e 69 79 75 65 74 70 79 82 80 64 82 73 864 1178
vegelabie JUIc®: 10,0,100] [0,1,125] [0,0,100] [0,0,100] [0,0,100] [0,0,100] [0,0,100] [0,34,120] [0,2,103] [0,0,100] [0,0,150] [0,0,104] (46.7%)  (31.9%)
schorle
. 5 5 5 0 0 0 4 2 3 13 15 14 . .
Energydiinks  1h, 00 0,00 [0,0,0] [000 [000 [000 [000 [000 [0,00 [0,00 [000 [000 06%) 173(4.7%)
Salty snacks 13 18 16 13 15 14 13 18 16 14 22 18 828 1012
y [0,0,20] [0,0,24] [0,0,20] [0,520] [0,0,21] [0 420 [0,0,15 [0,525 [0,0,21] [0,0,16] [0,0,23] [0,0,20] (44.7%)  (27.4%)
Sugary Foods 93 08 95 86 08 92 105 103 104 87 o1 89 161 ania
andDessers 145,77, [47.85,  [46,81,  [46,74,  [48.86,  [7.81, [49.87, [57.92  [sL89, [37.73, [8.72, 672, oo ShO
126] 129] 128] 115] 124] 124] 142] 137] 139] 117] 119] 118] o7 =7
Alcoholic
3 12 8 0 0 0 0 1 0 9 41 25 . ,
beverages 0,000 [000 [000 [000 [000 [0,00 [000 [000 [000 [000 [0,00 [0,00 °4®5% 8 (24%)
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Alcoholic drink

. 0, 0,
substitutes 0,00 [0,00 [000 [000 [000 [000 [000 [0,00 [000 [000 [0,00 [000 °L@8%) 51(14%)
added artificial

sweeteners, 0 0 0 0 0 0 0 0 0 0 0 0 o o
stevia 0,00 [000 [000 [000 [000 [0,00 [000 [000 [000 [000 [000 [o00 < 03% 12(03%)
Sweetened

beverages, 323 418 372 265 292 279 349 422 387 361 564 463 1836 a501
sweetsand saly [113,239, [169,326, [139,280, [105 209, [114,256, [110,224, [131 256, [181 351, [161,305 [117,272, [220,461, [169,360, (99100  (97.3%)
snacks 452] 574] 525] 338] 384] 372 490] 578] 543 517] 803] 646]

(optional) Total

mean [P25, P50, P75]

Table7.20 shows that consumption ototal sweetened beverages, and salty snacks well aconsumption ofsoft drinksalone andsalty snacksncreases

with age, is higher in maleEnergy drinks£onsumption is null in the youngest agup andshows a gradual increase across the middle and oldest age group,
without distinction between males and femaldsuit juiceconsumption is relatively stable with age and is slightly higher in ISygary foods and desserts
consumption is slightly higher in the middle age group. Artificial sweeteners are almost never consumed. Consurafatidrolkid beverages almost null

in children up to 13 years and shows a marked peak in male adolssatuholic substitutes beveragesonsumption is highest in the 11B-yearold group
and males.
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Others

Table7.21 Amount consumedin food group others (g/day) by age group and sex

Food group: All ages 6-9 years 10-13 years 14-17 years

others (g/day)
consumpti

on N (%)

27 27 27 28 27 27 30 29 30 23 25 24 484 545

Soups and
bouillon [0,0,2] [0,0, 2] [0,0, 2] [0, 0, 13] [0,0,0] [0, 0, 3] [0, 0, 2] [0, 0, 13] [0,0, 3] [0, 0, 0] [0,0,0] [0, 0, 0] (26.1%) (148%)
Varia 8 11 10 7 12 9 9 10 10 8 12 10 1694 2689
[1, 3, 10] [1, 5, 14] [1, 4,12] [1,3,9] [1, 4, 14] [1, 3,11] [1,5,11] [1,5,12] [1,5,12] [0, 3, 11] [0, 5, 16] [0, 4, 13] (91.5%) (728%)
Total 35 38 37 35 38 37 39 39 39 31 37 34 (9137 :;%/D) (725 ?éf}/o)
[1,7,28] [1,10,34] [1,8,33] [1, 7, 34] [1, 9, 36] [1, 7, 36] [1,8,28] [2,11,40] [2,9,36] [0, 7, 23] [1, 8, 33] [1,7,29]
LOS C)gﬂiétiﬁeénrﬁi its@égﬁeﬁ)ﬁ BuNétithtgé,l?nuﬂaide‘nérNsl spideg, dzA R O:

mean [P25, P50, P78).KS F22R 3dNRdzL) axF NAIl ¢ O2NNBalLl2yRa (2Y
added salt, sauces made essential with water and condiment (e.g. brown gravy for roast meat, wasabi paste, soya saycenkejclsauces n.s., (salty) if clearly without fat, chewing gums,

spicedmixed breadcrumh<soncentrated dry instant coffee notconstituted

Table7.21showsthat¥ 2 2 Ra Ay Ol areodetalNdnsunediksihalllguantities and there are no clear differences betweeroseggsgroups
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7.2.3 Place of consumption and time of  consumption

The following tables show the mean consumption of all food groups in g/day and the place of consumption (at home or ow)obrhmoment of
consumption in numbers and percentages. In addition to the food groups from the Swiss food fffamid 2 YS G aLISOALFf OF §S32 NA S35
grouping subgroups or specific food items to better fit Swiss recommendations or answer specific research question acshdhtppecial categories have

been put at the end of the table which fitted the sto These quantities refer to thmnsumers portions onlyi.e. recalls with a given food group remnsumed

are excluded from this line). The numbers correspond to the mean number of grams (portion size) of the food group conaumashiplace/momenof

the day. The percentage is calculated by adding up the quantities of a given food group eaten in a certain place /iattengeaad dividing it by the total

sum of the grams consumed in this group. Thus, it is possible to have a smaller quandityifpger percentage in a given moment. For example, for bread,

the mean amount is lower for breakfast but consumed quite often (high %) compared to lunch, where it is less frequerit bigigeit quantities. In short,

for each food group, the amount yday reflects the average portion size among consumers at a given place or moment, while the percentages reflect the
share of the total daily intake that is eaten at a given place or moment.

Beverages

Table7.22 Mean consumed quantity for food group beverages (g/day) and distribution of intake (%), by place of consumption

Quantl:)elccao”n(si;med per Place of consumption
Food groupBeverages (g/day) Y

Total (Mean in g/day) A e (Meoz? 1) Gy i Out of home (Mean in g/day and %)

Water 1066 794 (59.7%) 536 (40.3%)

Beverages: water, coffee, tea,

unsweegtened waters coffee, tea, flavoured water without sugar 332 301 (47.4%) 334 (52.6%)
Total 1113 824 (60%) 549 (40%)

Special category: All beveragésithout soups)(incl. sweetened) 1490 1046 (60.8%) 674 (39.2%)
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Table7.23 Mean consumed quantity for food group beverages (g/day) and distribution of intake (%), by moment of consumption

Moment of consumption

Food groupBeverages (g/day) Breakfast (Mean in SR MISELS Lunch(Mean in g/day ﬂBetween meals | puner (Mean in g/day| Between meals other
/day and %) e (VBT and %) AEED (HEEn and %) (Mean in g/day and %)
9 g/day and %) g/day and %) !
Water 240 (8.1%) 289 (11.6%) 314 (19.5%) 370 (21.1%) 366(25.8%) 315 (13.9%)
Beverages: water,
A \‘:V‘i’g%itffégf“’o“’ed water 205 (28.4%) 222 (9%) 269 (10.8%) 289 (20.8%) 262 (18.6%) 254 (12.5%)
unsweetened waters 319 (13 80/)
Total 240 (9.1%) 289 (11.4%) 316 (19.1%) 375 (21.1%) 366 (25.4%) 8%
Special categoryAll beveragesyithout soups, (incl. 265 (14.3%) 299 (9.9%) 344 (19.2%) 404 (20.9%) 382 (23.1%) 356 (12.6%)
sweetened)

Table7.22 and Table7.23 show that forwater both the mean amount and the share of total intake are higher at home than out of home. Water intake is
larger at dinner and in between meals in the afternoon, in both proportion and mean amount. In contfieg, tea, flavoured water without sugarare
consumed slightly more out of home than at home, and in a higher proportion at breakfast, followed by in the afternoondamteatHowever, mean
consumed amounts (g/day) tend to be higher at lunch, in the afternoon and at dinner than at bre@{fastverages togetherincluding sweetened
beverages, are consumed at home more than out of home, and, although consumption is relatively well spread over theedayg thager proportion and
larger amountsluring the second part of the day (lunch, afternoon, dinner).
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Fruits and vegetables

Table7.24 Mean consumed quantity for food group fruits and vegetables, (g/day) and distribution of intake (%), by place of consumption

QTENLL7 CHIEIE [ Place of consumption
recall day
Total (Mean in g/day) At home (Mean in g/day and %) it eyl (Ill/lsan 1) ey e

Food groupFruits and vegetablesyithout juices and soup&/day)

Fruits 201 172 (54.1%) 146 (45.9%)
N |/ ctables 147 131 (58.2%) 94(41.8%)
juices and soups

Total 279 224 (59.3%) 154 (40.7%)
Special categoryegetables with vegetable soups 154 137 (58.7%) 96 (41.3%)

Table7.25Mean consumed quantity for food group fruits and vegetables (g/day) and distribution of intake (%), by moment of consumption

Moment of consumption

Food groupfruits and vegetablesyithout
group 9 Between meals Between meals

juices and soupfg/day) Breakfast (Mean in : : Lunch (Mean in g/day 3 Dinner (Mean in g/day | Between meals other
g/day and %) m(;r/r&:)? ;’:]A;?A?) n and %) aft(;r/rg;(;na(nl\ge;’r; n and %) (Mean in g/day and %)
Fruits and Fruits 98 (11%) 119 (17.7%) 108 (11.6%) 142 (39.2%) 116 (14.6%) 131 (6.1%)
ruits an
vegetables, without =~ Vegetables 68 (1.5%) 80 (4.3%) 89 (44.8%) 94 (5.1%) 95 (43%) 74 (1.3%)
juices and soups
Total 97 (6.3%) 118 (11.1%) 106 (27.9%) 144 (22.4%) 114 (28.6%) 127 (3.7%)
Speciakategory Vegetables with vegetable 68 (1.4%) 80 (4.1%) 92 (44.1%) 95 (4.9%) 100 (44.2%) 74 (1.2%)

soups

Table7.24 and Table7.25 show that forvegetables/fruitsboth the mean amount and the share of total intake are higher at home than out of hbrags
are largely consumed as snacks, especially in the afternéegetablesare consumed mainly at lunch and dinner.
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Cereal products and potatoes

Table7.26 Mean quantity of food group cereal products and potatoes consumed (g/day) and distribution of intake (%), by place of cotisamp

Quantity consumed per Place oftconsumption
Food groupCereal products and potatoe/day) recall day
Total (Mean in g/day) | At home (Mean in g/day and Out of home (Mean in g/day and %

Bread and bread products 120 101 (55.8%) 80 (44.2%)
Cereal flakes and breakfast cereals 52 52 (57.5%) 39 (42.5%)
Cereal products and potatoes Cereal products 185 170 (54.1%) 144 (45.9%)
Tubers and tuber products 145 150 (55.7%) 119 (44.3%)
Total 309 239 (62.2%) 146 (37.8%)

Table7.27 Total mean quantity of food group cereal products and potatoes consumption (g/day) and distribution of intake (%), by marheahsumption

Moment of consumption

Food groupCereal products and potatoes Between meals
(g/day) Breakfast (Mean in | Between meals morning Lunch (Mean in g/day ) Dinner (Mean in g/day | Between meals other
g/day and %) (Mean in g/day and %) and %) AEIEED (HEEN and %) (Mean in g/day and %)
g/day and %)
Bread and bread products 71(31.2%) 45 (10.4%) 79 (19.3%) 57 (10.5%) 81 (26.7%) 76 (1.9%)
f;f:}'sﬂakes and breakfas| 47 (73.3%) 35 (0.6%) 43 (2.3%) 57 (11.1%) 46 (9.6%) 47 (3.2%)
Cereal products
and potatoes Cereal products 85 (1.9%) 38 (0.2%) 141 (52.7%) 66 (1.7%) 139 (42.8%) 64 (0.6%)
Tubers and tuber products 76 (0.2%) 116 (0.1%) 125 (49.1%) 99 (2.2%) 146 (47.3%) 127 (1.1%)
Total 67 (14.6%) 45 (3.5%) 140 (38.9%) 63 (5.1%) 134 (36.7%) 76 (1.2%)

Table7.26 and Table7.27 show thattotal cereals and potatoes consumptioare higher at home than out of home, both the mean amount and the share of
total intake.Breadis comparatively more consumed at breakfast and dinner, followed by IWeteal flakexonsumption is clearly highest at breakfast
Cereal products and tuberare almost exclusively consumed at lunch and dinner, when portion sizes also tend to be larger.
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Dairy products

Table7.28 Mean consumed quantity for food group dairy products consumed (g/day) and distribution of intake (%), by place of consumption

O LRI o2l Place of consumption
Food groupDairy products, without desserts and butterg/day) recall day
Total (Mean in g/day) | At home (Mean in g/day and %] Out of home (Mean in g/day and %)

Cheese 60 56 (55.3%) 45 (44.7%)
Milk and milk products 239 229(53.5%) 198 (46.5%)
Yoghurtandyoghurtproducts 151 155 (58.6%) 109 (41.4%)
239 223 (65.9%) 115 (34.1%)

Table7.29 Mean consumed quantity for food group dairy products, (g/day) and distribution of intake (%), by moment of consumption

Food groupDairy products, without desserts Between meals
and butters(g/day) Breakfast (Mean in | Betweenmeals mor Lunch (Mean in g/day afternoon (Mean in Dinner (Mean in g/day [ Between meals other
g/day and %) (Mean in g/day and %) and %) giday and %) and %) (Mean in g/day and %)
Cheese 54 (7.5%) 34(3.3%) 36 (30.7%) 48 (6.5%) 49 (49.7%) 56 (2.2%)
Milk and milk products 188 (58.4%) 208 (4.6%) 102 (5.6%) 189 (10.1%) 141 (11.5%) 203 (9.8%)

Yoghurt and/oghurt
products

137 (36.6%) 152 (3%) 98 (6.9%) 145 (17%) 134 (28.8%) 151 (7.8%)

183(46%) 125 (4.1%) 58 (10.2%) 143 (10.6%) 92 (21%) 190 (8.1%)

Table7.28 and Table7.29 show that overall, fodairy products,the mean amount and the share of total intake are higher at home than out of hGimeese
consumption is higher at dinner and secondly at luridiik consumption is highest at breakfastoghurtsare more commonly consumed at breakfast
followed by dinner and during the afternoon.
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Milk and yoghurt substitutes

Table7.30 Mean consumed quantity for food group milk angbghurt substitutes (g/day) and distribution of intake (%), by place of consumption

Quantity consumed per Place of consumption
Food groupMilk and yoghurt substitutes (g/day) recall day
Total (Mean in g/day) | At home (Mean in g/day and %] Out of home (Mean irg/day and %)

Milk substitute 192 (58.8%) 134 (41.2%)
Yoghurt substitute 135 135 (50.2%) 135 (49.8%)
188 188 (54.3%) 158 (45.7%)

Table7.31 Mean consumed quantity for food group milk angbghurt substitutes (g/day) and distribution of intake (%), by moment of consumption

Food groupMilk and yoghurt U I el

substitutes (g/day) Breakfast (Mean in g/day| Between mealsnorning | Lunch (Mean in g/day anq Between meals afternoon Dinner (Mean in g/day Between meals other
and %) (Mean in g/day and %) %) (Mean in g/day and %) and %) (Mean in g/day and %)

Milk

o, 0, o 0 o 0

substitute 187 (74.5%) 143 (1.8%) 68 (3.3%) 111 (10.4%) 59 (3.1%) 200 (6.9%)
Yoghurt 0 0, 0, o, 0 o

substitute 112 (25.2%) 0 (0.0%) 90 (13.9%) 145 (24.3%) 103 (33.1%) 101 (3.4%)

184 (70.4%) 143 (1.6%) 80 (4.2%) 122 (11.6%) 75 (5.6%) 192 (6.6%)

Table7.30and Table7.31 show that formilk substitutes,the share of total intake is higher at home than out of home alsd markedly higher at breakfast,
when portion sizes also tend to be larg¥oghurt substitutesconsumption is highest at dinner, followed by breakfast and in the afternoon (with a higher
average portion size).
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Pulses, eggs, meat and others

Table7.32Mean consumed quantity for food group pulses, eggs, meat and others consumed (g/day) and distribution of intake (%), bgfrtansumption

: : Quantity consumed pe | f -
Food groupPulses, eggs, meat and otherSpecial categorySoy products andpecial categoryAll meat recall day Place of consumption

and meat products Total (Mean in g/day)
52

Eggs

Fish and seafood

Meat alternatives, pulses and soy
Processed meat

Unprocessed meat

Dietary and Sports Supplements, high protein bars

Speciakategory:All meat and meat products, without meat substitute, without soups containing mee

Special categonytiquid soy products

Special categorySoy products Special categorySolid soyroducts without soy oils/margarines an
without mixed products
Special categoryAll soy products

84
103
74
119
110
140
118
46
81
63

54 (63.4%)
85 (52.5%)
106 (58.1%)
67 (50.5%)
114 (51.8%)
79 (31.7%)
122 (56.2%)
105 (53.8%)
54 (78.5%)
76 (49.5%)
66 (62.2%)

At home (Mean in g/day and %) | Out of home (Mean in g/day and %

31 (36.6%)
77 (47.5%)
76 (41.9%)
66 (49.5%)
106 (48.2%)
169 (68.3%)
95 (43.8%)
90 (46.2%)
15 (21.5%)
78 (50.5%)
40 (37.8%)
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Table7.33 Mean consumed quantity for food group cereal pulses, eggs, meat and others consumption (g/day) and distribution of intakey(#pment
of consumption

Moment of consumption

Food groupPulses, eggs, meat and others

Spec?a: categoryS:I)y producas (g/day) adnd Breakfast (Mean in | Between meals morning Lunch (Mean in g/day aﬂlge?;\gﬁﬁ?&f:fm Dinner (Mean in g/day | Between meals other
Sl welisg eyl et el fzet e Let g/day and %) (Mean in g/day and %) and %) (Mean in g/day and %)

g/day and %)

62 (26.1%) 30 (0.7%) 41 (29.1%) 17 (2.5%) 47 (39.6%) 39 (1.9%)

Eggs
Fish and seafood 46 (1%) 32 (0.5%) 84 (54.2%) 36 (1.3%) 79 (41.4%) 81 (1.5%)

Meat alternatives,

0, 0, 0 0, 0, 0,

pulses andsoy 117 (2.9%) 12 (0.1%) 92 (48.7%) 57 (2.6%) 95 (44.4%) 126 (1.3%)
Processed meat 32 (3.7%) 28 (3.3%) 69 (43.9%) 41 (4.6%) 59 (42.6%) 52 (1.9%)
Unprocessed meat 132 (0.9%) 56 (0.3%) 103 (51.6%) 118 (1.6%) 101 (44.1%) 146 (1.5%)
Dietary andSports
Supplements, high 153 (21.6%) 182 (20.4%) 243 (25.8%) 51 (21.9%) 50 (5.2%) 73 (5.2%)
protein bars

64 (4.9%) 34 (1.5%) 94 (46.5%) 45 (2.9%) 86 (42.5%) 81 (1.7%)

Special categoryAll meat and meat products,
without meatsubstitute, without soups 40 (2.2%) 30 (1.6%) 91 (48.2%) 52 (2.9%) 82 (43.4%) 77 (1.7%)
containing meat

Liquid Soy products 215 (57.3%) 1 (0%) 14 (12.7%) 45 (9.6%) 17 (16.9%) 117 (3.5%)
E%Ziiscategorysoy Solid soy products* 59 (5.4%) 0(0.0%) 72 (48.5%) 94 (7.2%) 73 (38.8%) 0 (0.0%)
All Soy products 178 (32.7%) 1 (0%) 41 (29.7%) 57 (8.5%) 36 (27.3%) 117 (1.8%)

*Without soy oils/margarines and without mixed products

Table7.32 and Table7.33 show that formeat (total, processed and unprocessed), the share of total intake is highome than out of home, and
consumption occurs mainly at lunch and dinrféish and seafood and puls@se more commonly consumed at honféshis consumed more at home and
almost exclusively at lunch and dinnbfeat alternatives pulsesand soyare mainly consumed at home and for lunch and dinner B§gs,the share of total
intake is higher at home aretjgsare eaten in a larger proportion at dinner, but also at lunch and break®éstary sports supplementare mainly consumed

out of home and from morning to afternoon, with lunch portion size being the largégtid soyproducts consumption is markedly higher in both mean
amount and proportion at home and at breakfaSolid soy productsire consumed almost evenly in and out of home, and in a larger proportion at lunch and
dinner.
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Nuts, seeds, olives, avocados

Table7.34 Mean consumed quantity for food group nuts, seeds, olives, avocados (g/day) and distribution of intake (%), by place ofmgitsu

Quantity consumed per Place of consumption
Food groupnuts, seeds, olives, avocaddg/day) recallday
Total (Mean in g/day) | At home (Mean in g/day and %] Out of home (Mean in g/day and %)

Nuts and seeds 17 (47.3%) 19 (52.7%)
Nuts, seeds, olives, avocados  Olives and avocados unprocessed 41 44 (60.9%) 28 (39.1%)
Total 28 27 (54.2%) 23 (45.8%)

Table7.35Total mean quantity of food group nuts, seeds, olives, avocados consumption (g/day) and distribution of intake (%), by mohwemsumption

Moment of consumption

Food groupnuts, seeds, olives, avocados Between meals
(g/day) Breakfast (Mean in Between meals morni Lunch (Mean in g/day afternoon (Mean in Dinner (Mean in g/day | Between meals other
g/day and %) (Mean in g/day and ¢ and %) and %) (Mean in g/day and %)

g/day and %)

Nuts and seeds 13 (12.6%) 19/(22.9%) 11 (9.9%) 22 (32.6%) 10 (11.8%) 27 (10.2%)
R LEl O'ives and avocados 53 (5.3%) 66 (5.6%) 30 (23.6%) 65 (14.7%) 34 (44.9%) 94 (6%)
avocados unprocessed

Total 16 (9.2%) 23 (14.7%) 21 (16.4%) 28 (24.1%) 24 (27.5%) 36 (8.2%)

Table7.34 and Table7.35 show that fornuts and seedsthe share of total intake is slightly higher out of home than at home, as opposelives and
unprocessed avocado$or which it is higher at homéNuts and seedsend to be consumed as shacks (between meals), when portions also tend to be larger.
Consumption oblives and avocadis more frequent at dinner, while portions eaten as snacks tend to be larger.
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Oils and fats

Table7.36 Mean consumed quantity for food group oils and fats consumed (g/day) and distribution of intake (%), by place of consumption

Quantity consumed per Place of consumption
Food groupnuts, seeds, olives, avocaddg/day) recall day
Total (Mean in g/day) | At home (Mean in g/day and %] Out of home (Mean in g/day and %)
13

Butter 12 (54.4%) 10 (45.6%)
Cream 36 36 (55.8%) 29 (44.2%)
Oils and fats Margarine 13 13 (46.3%) 15 (53.7%)
Other fats and oils 8 7 (41.9%) 9 (58.1%)
Dressing sauces 23 23 (53.9%) 20 (46.1%)
Sauces rich in fats 45 48 (59.9%) 32 (40.1%)
Substitutes for cream and cheese 43 43(49.5%) 44 (50.5%)
Vegetable oils 11 10 (47.1%) 11 (52.9%)
Total 43 37 (57.2%) 28 (42.8%)
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Table7.37 Total mean quantity of food group oils and fats consumption (g/day) and distribution of intake (%), by moment of consumption

Moment of consumption

Food groupnuts, seeds, olives, avocado Breakfast
Between mealsnorning (Mean | Lunch (Mean in | Between meals afternoon (Mear| Dinner (Mean in Between meals other (Mean

taleky) (Mezrr:(ijno/g)/day in g/day and %) g/day and %) in g/day and %) g/day and %) in g/day and %)
Butter 12 (39.3%) 9 (4.6%) 8 (21.9%) 8 (4.1%) 10 (29.1%) 11(1.1%)
Cream 40 (3.5%) 50 (1.6%) 32 (45%) 30 (6.8%) 30 (41%) 36 (2.1%)
Margarine 13 (49.1%) 9 (4.8%) 9 (16.5%) 13 (7.6%) 9 (21.5%) 18 (0.5%)
Other fats and oils 11 (3%) 3 (0.5%) 7 (54.3%) 9 (3.5%) 8 (38.3%) 6 (0.5%)
Oils and fats Dressing sauces 36 (0.6%) 26/(0.1%) 19 (50.9%) 16 (0.7%) 23 (46.8%) 42 (0.9%)
Saucesrichinfats 30 (1.6%) 11 (0.8%) 42 (54.4%) 21 (2.2%) 38 (39.9%) 53 (1.1%)
:r‘]’git;]tgte?efor cream 4 0.00%) 0 (0.0%) 35 (40.5%) 21 (0.5%) 45 (58.3%) 28 (0.7%)
Vegetable oils 7(2.6%) 1(0.1%) 9 (46.1%) 11 (3.9%) 8 (46.1%) 8 (1.2%)
Total 14 (7.5%) 11 (1.2%) 27 (46.3%) 17 (3.3%) 25 (40.5%) 24 (1.2%)

Table7.36 and Table7.37 show thatoverall oils and fatsare consumed more at home, althougkgetable oilsslightly more out of home. The consumption

of butter andmargarineare highest at breakfast, then at dinner and lunch. The consumpticneain, dressing sauces and other fats and @slfiighest at
lunch and dinner, and minimal throughout the rest of the day. Consumptisaudes rich in fats highest at lunch, followed by dinn&ubstitutes for cream

and cheeseonsumption is highest at dinner, followed by lun@legetable oilsare consumed equally at lunch and dinner, and marginally throughout the rest

of the day.
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Sweetened beverages, sweets and salty snacks

Table7.38 Mean consumed quantity for food group alcoholic and sweetened beverages, sweets and salty snacks (g/day) and distribui@mkef{%), by
place of consumption

Quantity consumed pe
. Il da Place of consumption
Food groupAlcoholic and sweetened beverages, sweets and salty snggiday) recall day

Soft drinks 479
Allfruit-vegetable juice, nectar and schorle 234
Energy drinks 290
Salty snacks 56

Sugary Foods and Desserts 105
Alcoholic beverages 332
Alcoholic drink substitutes 208

Added artificial sweeteners, stevia 4

394 (46.3%)
221 (49%)
260 (46.1%)
64 (59.4%)
77 (50.9%)
105 (17.9%)
217 (55.5%)
4 (82.1%)
238 (45%)

Total (Mean in g/day) | At home (Mean in g/day and %) | Out of home (Mean in g/day and %)

456 (53.7%)
229 (51%)
305 (53.9%)
44 (40.6%)
74 (49.1%)
481(82.1%)
174 (44.5%)
1 (17.9%)
290 (55%)
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Table7.39 Mean consumed quantity for food group alcoholic sweetened beverages, sweets and salty snacks consumption (g/day) and tebstrdsu
intake (%), by moment of consumption

Moment of consumption

Food groupAlcoholic and sweetened beverages,
sweets and salty snacKg/day) Breakfast (Mean in Between mealg Lunch (Mean in g/day Between meals_ Dinner (Mean in g/day| Between meals other
g/day and %) e (VBT and %) EEMEE (12 7 and %) (Mean in g/day and %)
g/day and %) g/day and %)

Soft drinks 249 (1.7%) 322 (6.4%) 341 (32.5%) 340 (29%) 323 (22.3%) 406 (8.1%)
':é'hf(r)‘r‘ligvegetab'e Juice, nectar an 192 (38.6%) 210 (5.9%) 176 (17.1%) 207 (18.9%) 156 (13%) 193 (6.5%)
Energy drinks 0 (0.0%) 319 (17.6%) 241 (23%) 288 (43.6%) 329 (3.4%) 225 (12.5%)
S Salty snacks 58 (1.2%) 28 (12.9%) 72 (17.5%) 41 (34.2%) 88 (25.8%) 50 (8.4%)
gfv‘ézrtzg::a salty Sugary Foods and Desserts 39 (20.4%) 39 (8.6%) 46 (13%) 62 (36.5%) 50 (13.8%) 46 (7.7%)
snacks(optional) .., i peverages 0 (0.0%) 203 (2.9%) 73 (5.5%) 360 (13.3%) 221 (28.5%) 558 (49.7%)
Alcoholic drink substitutes 0 (0.0%) 0 (0.0%) 197 (27.7%) 252 (19.9%) 155 (31.3%) 329 (21%)
Added artificial sweeteners, stevi: 4 (56.8%) 0 (1.1%) 1 (6.7%) 5(24.6%) 1 (8.3%) 2 (2.5%)
Total 91 (13.6%) 90 (7.2%) 189 (23.2%) 160 (29%) 164 (18.4%) 150 (8.7%)

Table7.38 and Table7.39 show that foralcoholic beveragesall fruit-vegetable juice energy drinks soft drinks andartificial sweetenersthe share of total
intake is higheout of home, and this trend is particularly marked for alcoholic drinks and artificial sweeteners. In caitadsilic drink substitutessalty

shacksandsugary foods and desertsonsumption is higher at hom@lcoholic beveragesonsumption is highest after dinner, followed by dinn&icoholic
drink substitutesconsumption is highest at dinneBalty snacksenergy drinksand sugary foodgend to be mainly consumed in the afternoon. Rdirfruit-

vegetable juices, nectar and schorlthe share of totalintake is highest at breakfasiollowed by lunch and in the afternoo8oft drinksconsumption is
highest at lunch and between meals in the afternoon, followed by dinner.
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Others

Table7.40 Mean consumed quantity for food group others, (g/day) and distribution of intake (%), by place of consumption

Quantl:)éé:;)lrzzgﬁed pe Place ofconsumption

Total (Mean in g/day) | At home (Mean in g/day and %)| Out of home (Mean in g/day and %)

Food groupOthers

Soups and bouillon 198 204 (58.5%) 145 (41.5%)
Others Varia 14 11 (44.3%) 14 (55.7%)
Total 51 50 (63.2%) 29 (36.8%)

¢ KS T22R IdchBesizbddta: icé dibes, ¢inegar and other liquid condiment (e.g. Tabasco), gelmineand its vegetable substitutes, mustard, herbs, spices, added salt, sauces made
essential with water and condiment (e.g. brown gravy for roast meat, wasabi paste, soya sauce, Ketchup, miso), saatss if.cledrly without fat, chewing gums, spieeiked breadcrumbs,
concentrated dry instant coffee not reconstituted

Table7.41 Mean consumed quantity for food group others (g/day) and distribution of intake (%), by moment of consumption

Moment of consumption

Food groupOthers Breakfast (Mean in | Between meals morning (Mea] Lunch (Mean in | Between meals afternoon (Mear] Dinner (Mean in | Between meals other (Mean
g/day and %) in g/day and %) g/day and %) in g/day and %) g/day and %) in g/day and %)
Soups and 207 (0.6% 194 (0.4% 152 (33.8% 162 (2.2% 210 (61.6% 199 (1.3%
bouillon
Others Varia 2 (1.2%) 6 (1.4%) 11 (50.2%) 7 (4.6%) 10 (40.6%) 11 (2%)
Total 6 (0.8%) 10 (0.6%) 31 (38%) 17 (2.9%) 46 (56.2%) 31 (1.5%)

¢KS T22R Ichdesizhddtd: ioé difes, ¢inegar and other liquid condiment (e.g. Tabasco), gelgineand its vegetable substitutes, mustard, herbs, spices, added salt, sauces made
essential with water and condiment (e.g. brown gravy for roast meat, wasabi paste, soya sauce, Ketchup, miso), saatss ii.sledrly without fat, chewing gums, spiceiked breadcrumbs,
concentrated dry instant coffee not reconstituted

Table7.40 and Table7.41 show that forsoups/bouillonsthe total share of intake is higher at home than out of home and that overall consumption largely
takes place at dinner followed by lunch. Foods corresponding to categoig/are consumed slightly more out of home than at home and mostly at lunch
and dinner.

136



8.1

8.11

8.1.2

Physical measurements and additional
guestions during the visit

Methods

During the visit at the study centre, various physical measurements were ta@articipants. This
included weight, height, waist and hip circumferegcekin colour assessment, blood pressure
measuremens and, when available, body composition analysis with bioimpedance.

Data management physical measurements

Data from the anthropometric measurements could either be directly entered into REDCap by the
FW or initially recorded onpaperform and later entered into REDCap. Information on medication
intake, supplements, and fish consumption was also collected and entered directly into REDCap. To
reduce inconsistencies and missing values, all required fields in REDCap were marked agyandato

REDCap was hosted on a secure institutional server managed by Unisanté to ensure IT security. The
server was equipped with a bacip system, and access was password protected. Each month, the
data were reviewed for missing or implausible values, as wetipartant comments. Notably, less

than 1% of physical measurements data were missing, except for blood pressure, where missing
data for the third measurement reached up to 1.9%.

Weight and height measurement

Material

Body weight and height were measured on calibraB#ICA scales (SECA 704) with stadiometers,
provided for each study centre by the study coordination team. The scales had an accuracy of 0.1
kg for weight measurements. For quality control, a weight plate and a folding meter were available
at each study cdre.

Monitoring

Before transporting the material to the study centres, SECA® Switzerland carried out service and
inspection of the scales. After the transport, both the scale and the stadiometer were checked at
the study centres. To verify the accuracy of the scales, saatly centre received a weight
calibration plate (appr.- kg, with the exact weight indicated on the platéprthe height a folding

meter was used to measurB2, 142 and 182cm accuraéyny discrepancy exceeding 0.5cm, had

to be reported to the reginal coordinator. FW were also instructed on how to lock the headpiece

in the correct position for accurate measuremenhose verifications were done once a month, or
every time the scale was moved.
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Weight measurement

Weight measurement was carried out according to procedures previously described in the
literature and used in the menuCH adults st(¥#f;. FW were instructed on how to position the
scale correctly (ensuring it did not touch the wall and stood stably on the floor. Participants were
asked to stand still in the centre of the scale, without shoes and without touching any surrounding
objects orsurfaces. Participants were also asked to remove heavy belts and items from their
pockets, as well as sweaters.

For reasons of timing and practicality, it was decided that weight would be measured with clothes

on. FW were required to record the type of clothing worn by participants during the measurement

YR SyYyGiSNJI GKA&A AYTF2NXIGAZ2Y Ayid2 w95/ L ¢KS& O
Of 2 KSaé¢ 2NJ Ga20KSNE ® ! Fi S Nadil$§ doRraeitioyp@dvida fidrer Of 2 (i K )
RSGFEAf A 062dzi GKS LI NIAOALIYGQa | GGANBOD®

Based on the comments, data werecgeded in four new categories during data cleaning process:
underwear, light/thin clothes, jeans +shirt (medium), heavy/thick clothes. The new category

Gdzy RSNBSINE 61 & | RRSRZ | FiSN ansWhatSDyen aeigh&IFS | £ SF
wearing only underwear, which deviated from the standard procedure.

To estimate the weight of the clothesgveral typesof clothes(pants, tshirts, sweaters, shorts,
skirts, leggings, joggings, dresses, underwear) were weiglwiegdix different ages and then
combinedin several complete outfitdo approximate the mean weight to be deducted for each
clothing category within a given age group. The weight to subtract for each age and clothing
category is shown iable8.1.

Furthermore, four children were wearing a cast, and two children were wearing medical
accessories, such as a corset and a clavicle bandage. In these cases, an additional deduction of 500
g was applied for casts and 120 g for medical accessories.

Table8.1 Estimation and deduction of clothing weight

Weightdeduction @) Weight deduction(g) Weight deduction(g)

6-9 years 10-13 years 14-17 years
Underwear = code 1 80 80 80
Light clothes = code 2 300 360 410
Jeans and-$hirt = code 3 400 630 740
Heavyclothes = code 4 500 820 930
CKIFyl1a (G2 GKA&a LINROSaas Of2i0KSaQ 6SAIKG ol a Sa
0KSYy RSRdzOGSR FNBY (GKS LI NIHAOALI yiQa YSI ada2NBR

clothes.
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Height measurement

The height measurement was performed according to procedures previously described in the
literature and used for the menuCH adults study, which are basethe recommendation from

WHO and Cambridge universiy®. Height was measured using the integrated stadiometer of the
SECA scales (SECA 704) with an additional ruler placed under the horizontal bar, as a measuring aid
to make the bar longer. Participants needed to stand in an upright position on the scale platform,
with their back turned to the measurement rod. Their kebad to be together and touching the

back edge of the scale platform, with their feet positioned slightly outward atdegee angle. If

the participanttouched the measurement rod when placéd this position, they were asked to

make a small step forward. The FW stood beside the participant when reading the measurement
Gt dzS® C2 KIFIR (G2 SyadiNBE GKS LI NIAOALIYydiQa KSIF
external auditory meatus (ear pal) as aligned with the inferior margin of the bony orbit
(cheekbone), in according with recommendations from Cambridge University and WHO
guidelineg”®. If participants had hairstyles that could affect the measurement, they were asked to
flatten their hair.

8.1.3 Waist- and hip circumference measurement

Material

To measure waist and hip circumferences, FW usedrastretchablemeasuring tape for both
measurementsplus stickymedical tape as a visual aflthe anatomical landmarksAn aluminium
mirror was available in each study centre to ensure the tape was positioned correctly and
horizontally during the procedure. Each study centre was also responsible for providing disinfectant
for the processAtowel wasavailablefor girls who came to the visit wearing a dress so that they
could cover their lower body fdahe waist circumference measurement.

Waist circumference

The waist circumference measurement was performed according to procedures previously
described in the literature and used for the menuCH adults Sf@yThe waist circumference was
assessed using a measuring tape and with the aid of medical tape to mark the distance between
the iliac crest and the lower rib margin. The measurement was taken at the midpoint between these
two points. Participants were asked roll-up their Fshirts, which were fixed with clothing pins.
Participants were also asked to stand with their feet close together, distributing their weight evenly
on both legs. The FW performed the measurement with disinfected hands, from the side of
participants. Participants were asked to breathe normally during the measurement, which was
taken with their arms lowered. This procedure was repeated three times, resulting in three
measurements. After each measurements the medical tape was removedhariliac crest and
lowest point of the last b were marked agaifi®,
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8.15

Hip circumference

The hip circumference measurement was performed according to procedures previously described
in the literature and used for the menuCH adults stid§. For the hip circumference
measurement, participants were also asked to stand with their feet close together and distributing
their weight evenly on both legs. The measurement was taken at the widest part of the buttocks
using a measuring tape, with the RWisitionedon the side othe participant. If the participants

were wearing thick trousers, the pockets had to be turned out. This measurement was also taken
three timegd%’8,

Body composition measurement

Material

In some study centres (Bern, Vaud, Zurich and St. Gallen), a bioimpedance measurement was
performed. The study centres had different devices avail@blef A R § SR T2 NITOK A f RNBy
following devices were available:

1 TANITA M@8OMAN: in Bermnand Vaud
1 InBody 770: in Zurich and St. Gallen

9F OK RS@GAOS KIFIR AGa 26y NBEFGSR FylfeaArd LINEIAN.
for the Tanita device and_ookinBody126€for the InBody device.

Measurement

The measurement was carried out after confirming that participants had given their consent and
did not meet any of the exclusion criteria fBIA (based on the devices instructions manuals):
pacemaker or implanted cardiac defibrillator, cochlear implant or other implanted medical devices,
pregnancy. Any condition that could affect the measurement or the resdteh as substantial
metallic implans, specific medicationsr conditions influencing water balancevas recorded in
REDCap. When possible, theasurement was performed in a fasting state. Participants were
asked to remove all metal objects such as earrings, belts etc. Participant® Iséahd on the
platform with bare feet. The platform was disinfected prior to the procedure. To perform the
measurement, FW followed the official instructions of the desered recommendations from the
literature where also taken into accouff®.

Skin colour assessment

Material and assessment

To support the interpretation and analysis of vitamin D levels, the skin colour of participants was
assessed, as darksekinned individuals may have an increased risk of vitamin D deficiency
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compared with lightesskinned individuafé. The Fitzpatrick scaling syst&minitially designed to
RSGSNXAYS (KS aaljAiyQa LK2(G208L)5¢x NBFtSOGAyYy3
used. This tool comprises a colour scale defining six skin phototypes (type | to VI), from lightest to
darkest, which can be compgB R (2 2y SQa aljAyo® ¢KS ae2aidsSy |If
assessing genetic physical traits, sun exposure reaction and tanning kdddis, was not included

in our assessmengsour aimwasonly to assess skin colour and not the risk associatét sun
exposure. The use of the Fitzpatrick system as a standardakiar classification tool, beyond its

initial purpose, is well established in clinical and research settinghough the tool has reported
limitations®®%° in the present study where skin colour was assessed to interpret vitamin D levels
rather than to provide an exact determination of ethnicity or specific dermatologic traits, the
Fitzpatrick system was identified as the most robust and practical option.

To perform the measurement, the laminated card displaying the skin phototype seadeheld
F3FAyad GKS AYyySN) aARS 2F (GKS LI NLHAOALIY(IQA
defined and noted in REDCap. Moreo&y were instructed to explain the purpose of performing

this measurement to the participant®f note, this assessment was added after the pilot phase of
the study.

Monitoring

As the method used was not fully validated, a crealidation of skin phototype classification was
conducted in September 2023 by study nurses and dieticians. The dietician assessed the
participants phototype prior to the 24HDR visit and the study nussesed it againfor the same
participant during the anthropometric measurements.

During validation, it was noted that out of 101 participants, 94 (93%) participants were classified
with same skircolour by both the dietician and the nurse. Therefore, 7% were classified with a
different skin colour by the two FW. Within the latter percentage, 71% of the cases were classified
either in type 1 or 2 and 29% were classified either under type 2 and 3. Thiszghm high
agreement between dieticians and study nurses and gepdoducibility.

Table 8.2 shows the distribution of skin colour assessed during the validation period by the

0 K

a :

dz

dieticians and the study nursed S OF f OdzZf F i SR / 2KSy Qa {#aetd &02)

agreement, using linear weighting as values are ordinal with emaivals between adjacent
categories. The weighted kappa value was 0.78, indicatirmylestantial level of agreement
according to the commonly useédterpretation scale by Landis and Ké&ch
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8.1.6

Table8.2: Distribution of skin colour and intepbserver variability
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Blood pressure measurement

Material

Omron® HBP 1320 blood pressumeasuring device was used. This device is validated for
professional use in children and adolescéhtsccording to the American Association for the
Advancement of Medical Instrumentation (AAMI), themerican National Standards Institute
(ANSI) and the European Society for Hypertension {E&M)note, thedevices werdinanced by
The Swiss Hypertension Research Foundation.

Measurement

Prior to blood pressure measurement, the device had to be charged. It was also necessary for the
room to have a comfortable temperature. Ideally, participants did not smoke, drink caffeine or ate
within 30 minutes prior to the measurement. They were astedit and relax & minutes before
taking the measurements, during which a few medical questions were aske#fl.{sBAssessment

of diseases, supplements, medications, fish consumption and time spent piRsidiEipants were

also instructed not to move nor speak during the procedure. The measurement was taken on the
non-dominant arm, after asking the participant for this information. If participants could not
answer, the dominant arm was identified by obgeg which hand they used to grasp a handed
over pen. To define the appropriate cuff size, the arm circumference was measured, and the ideal
cuff size was chosen based on the device official reference values as $ebie3. The described
procedure was performed according to Stergiou &t al

Table8.3; Cuff sizes for different arm circumferences

Designation of cuff Arm circumference (cm)

GS CUFF2 XS 12-18
GS CUFF2 S 17-22
GS CUFF2 M 22-32
GS CUFF L 3242

XS: extra small, S: small, M: medium, L: large
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8.1.7

Defining the correct cuff size was crucial to avoid an -oweunderestimation of blood pressure
values, as there can be significant differences in arm circumference betekitdren and
adolescents. The cuffs needed to be place2l dm above the inside of the elbow jojntith the
markfor the brachial artery placed in the appropriate position. Participants were instructed to sit
with their back supported by the chair, keeping legs uncrossed with feet flat on the Soail
childrenhada stool placed under their feet to ensure correct positioniPayticipants were asked

to rest their forearm on the table with the palm open and facing upward, enstiefprearm was
positioned at heart level. If this was not possible due to the height of the table, the forearm was

laid on pillows place8 y (G KS LI NI AOALI yiQa f I LIP *STherdadS Y Sy (i &

of the two last readings was used for analysis and for providing feedback to participants, in line with
standardscientificprocedures, ashe first reading is expected to be higérlf only two measures

were taken, the mean was used, unless the difference was bigger than 20 mmHg for systolic / 10
mmHg for diastolic, in which case only the second measure waqasedeferentiglthe European
Society of hypertension recommemédpeatingmeasurements foSystolic blood pressur&BPR if

the difference is higher thm10mmHg, foDiastolicblood pressure(DBP}Yhan 5mmHy), so we took

a conservative approach.

The 90th percentileas calculated bgimonetti et al, 2018 was used as the upper limit of the
normal blood pressure rang&hus:

1 For systolic blood pressure: 0.95*(100 + age(years)*2)
1 For diastolic blood pressure:
1 Childrenaged1-10 yeas: 0.95*(60+age*2)

71 Children aged 1-17 yeas. 0.95*(70+age)

Monitoring

If blood pressure values exceeded 120/80 mmHg (ag@ 6r 130/90 mmHg (age- B/ )%, the FW
notified the onsite supervising physician. The procedure to follow was described in the study
RoadmapAs the blood pressure devices were new, no calibration was required.

Puberty stages assessment

The puberty stage of the participant was satkessed using the illustrateesage Tanner scale for
breast and pubic hairs in girls, and testicle development and pubic hairs in boys, as well as an
additional question about menstrual bleeding for girlslaice change for boys. The participants
(with or without their parents) had to fill out the illustrated puberty sheet at home and bring it to
the study centre during the visit. Alternativethey could complete¢he paper formdirectly at the

study cente.
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8.1.8 Assessment of diseases, supplements, medications, fish consumption and
time spent outside

During the visit, additional information was collected from participants and directly entered into
REDCap by the FW.

The participant was asked if he/she was ill on the day of visit or shortly before and the recent intake
of medications and supplements was assessed. For this, the participants and their families were
invited to bring packages and/or photos about the progubat they were takingo recordas much
details as possible. Moreovahe participants were asked about their fish/sea food consumption
during the last seven days prior to the vjsitseful for the risk assessment cdome food
contaminants. Participants were asked to name the type of fish type, if they could remember.
Finally, the average time participants spent outdoors during the week and separately during the
weekend was assessed, to allow comparison with their vitamin tDssta

8.2 QC and learnings

8.2.1 Physical measurements evaluation and intercorrelation between
fieldworkers

Physical measurement techniques and accuracy wested andevaluated during some trainings.

Duringthe second refresher training of the main phase, in April 2024 inter-rater-agreement
(with ICQ was assessedAll FW participated in a quality control for physical measurements, to
assess the variability across HWeticians (group An=9 were divided in two, and each sgioup
measured two specifitest subjects. It was the same for nurses (group B, n=12)

¢ Sald &adzo 2S Cbpears, asi das sseivedvimthe pilot that being calm during repeated
measures with many different FWastoo complicated for younger children, and it was difficult to
find motivated and free children for a whole afternoon during the week. There were at least seven
measurements per testubject, and each FW assessed two test subjects.

Consistent with repeatetheasures designs, ICCs were computed asvay mixed effects models
dzy RSNJ [ 6a2ftdziS 3INBSYSyYy(d I aadzyLIGC(F, K Thshisi K al @
formulated as MBMS/ (MK + (MG L a d/ n).

All results aresummarisedn Table8.4 below. As shown in the table, I@@sexcellent fortest
subjecs of both groups. For individual measurements, all interpretable ICCs indicated excellent
inter-rater reliabilities, except for Hip measurementor which the group A exhibited
uninterpretable ICCs, whereas gro&pexhibited excellent ICCs. Additionally, graBigxhibited
uninterpretable values for weight, whereas grafipxhibited excellent values. The uninterpretable
values are somewhat expected, given the low sample size (n=9, n=12) and number of raters under
the recommended minimal (n>2). Therefore, theinterpretable values are ignorable. All other
values exhibit excellent reliabilities.

144



Following bespractice recommendation standartfsICCs should be interpreted as follows:
ICC < .5 = poor

ICC .5.75 = moderate

ICC .75.90 = good

ICC > .90 = excellent

Table8.4: Intra-ClassCorrelation (ICCH)y groups and measurenents

Group A 1.00 1.00 1.00
Group B - .99 .98 .98 .98 .98 1.00

Group A= group of 5 dieticians measuring volunteers 1 and 3 + group of 4 dieticians measuring volunteers 2 and 4;
Group B= group of 6 nurses measuring volunteers 1 and 3 + group of 6 nurses measuring volunteers 2 and 4.
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8.3

8.3.1

Results of physical measurements and additional
guestions

The following sukzthapter presents descriptive results of the physical measurements and additional
questions assessed during the visier each measure, a firgairt describes the raw data, and then
weighted means represemariablein the Swiss target populatiofiveighting procedure is detailed

in chapter5.2Weighting stategy).

All analyses were performed using a 95% confidence intervadlyes < 0.05 were considered
statistically significant in selected group comparisd®esults are presented as mean * (Standard
Deviation = SD) or median [Interquartile range = IQR], as appropriate.

Body weight

Weight was measured on a calibrated SECA® scale. For practicality, intimacy and timing questions,
participants were weighted with their clothes on, so the weight of the clothes needed to be
estimated and deducted from the weight that was measured. Additiodetails on this
measurement procedure are presented in chafet.2Weight and height measurement

Body weight:Descriptionof collected data (unweighted data)

A total of 1 852 measurements were recorded, with no missing values. The mean participant body
weight is 40.90 kg (SD 15.97), the median participant body weight is 37.88 kg (IQR 25.33), minimum
participant body weight is 16.10 kg, and maximum participartybweight is 127.39 kg.

Figure8.1 Distribution of body weight with clothes, unweighted

(a) Histogram of weight with clothes (Kg) (b) Boxplots of weight with clothes (Kg) across centres
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Figure 8.2 Weight distribution after clothing weight removal overall and stratified by study
centre, sex and aggroup, unweighted

(a) Histogram of weight (Kg) (b) Boxplots of weight (Kg) across centres
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Figure8.2 a) shows the distribution of body weight among participants. There is no statistically
significant difference in weight distribution detected across study centres or between sexes.
Different peaks of weight are observed between males and fem&liggie8.2 ¢)), and may be
explained by the different growth spurts: according to the literature, there is a transient growth
spurt between the ages of 6 and 8, and then another growth spurt occurs around age 12 for girls
and 14 for boy¥%1%reflects the higher proportion of younger children in the total study sample.
As expected, the average weight was significantly different between age groups (Khaksl
non-parametric test, p<0.00))with a progressive increase across age grqeppure8.2 d), e), f)).
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Weight
(kg)

Body weight:Results(weighted data)

As shown inrable8.5, the mean body weightafter weighting to match the population margins,
42.62 kg Themean values 27.45 kg for 8@-yearolds, 42.62 kg for 203-yearolds and 60.24 kg
for 14-17-yearolds. In adolescents, there is a clear differedepending orsex, with 56.68 kg for
female and 63.74 kg for male adolescents.

Table 8.5 Weighted results weight measurement, overall and stratified by age group, sex and
linguistic region

6-9 years 10-13 years 14-17 years Sex Region

Females Males Total J Females Males Total |Females Males| DE FR IT
Mean Mean Mean Mean Mean Mean | Mean Mean | Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) | (SD) (SD) (SD)

42,62 2719 2773 2747 4340 4192 4262 56.68 6374 6024 4175 4344 4242 4357 4264
(16.44) (6.31) (7.49) (6.79) (10.78) (10.31) (10.31) (10.18) (12.91) (11.99) (15.31) (17.93) (16.23) (18.17) (16.51)

8.3.2

Body Height

The height was measured with the SECA stadiometer present on the scale, without shoes but in
socks.Additional details on this measurement procedure are presented in chahieR Weight
and height measurement

Body height:Descriptionof collected data (unweighted data)

A total of 1 852 measurements were recorded, with no missing values. The mean participant height
is 148.47 cm (SD 18.71), the median participant height is 149.15 cm (IQR 32.20), minimum
participant height is 107.20 cm, and maximum participant height isQDgm.
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Figure 8.3 Height distribution: overall and stratified by study centre, sex and age groups,
unweighted

(a) Histogram of height (cm) (b) Boxplots of height (cm) across centres
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Figure8.3 a) shows the height distribution among participants. There was no statistically significant
height difference detected across study centres, although the median height in the Ticino centre is
slightly lower than in the other canton&igure8.3 b). No significant difference was observed
between sexesFigure8.3 ¢) shows a bimodal distribution of height for girls, which is consistent
with the fact thattwo growth spurts are usually observed, arouage6-8 and around age 12 (14

for boys}®. The bimodal distribution is also present in boys, but growth is overall more constant.
Girls tend to reach their adult height about two years earlier than BéyAs expected, the average
height was significantly different between age groups (Krugkallis nonparametric test,
p<0.001), with a progressive increase across age grqeure8.3d), e), f)).
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Bodyheight: Resultgweighted data)

As shown imable8.6, the mean height, after weighting to match the population margins, is 150.81
cm. Themean valuds 131.00 cm for @-yearolds, 153.79 cm for 203-yearolds and 170.42 cm
for 14-17-yearolds.In adolescents, there is a clear difference depending onwik 165.09cm

for femalesand 175.09 cm for male adolescents.

Table 8.6 Weighted results height measurement, overall and stratified by age group, sex and
linguistic region

6-9 years 10-13 years 14-17 years Sex Region

Mean |Females Males Total |Females Males Total [Females Males Total |[Females Males | DE FR IT

Mean Mean Mean | Mean Mean Mean | Mean Mean Mean | Mean Mean | Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) @ (SD)

Height 150.81 130.53 131.46 131.00 154.30 153.33 153.79 165.09 175.09 170.42 149.22 152.32 150.96 150.62 149.14
(cm)  (18.67) (9.21) (9.79) (9.26) (9.91) (10.81) (10.13) (6.65) (8.34) (9.23) (17.17) (20.52) (18.75)(19.30)(17.78)

8.3.3 Body Mass Index

Body mass index (BMI) is calculated by dividing a person's weight in kilograms by their height in

meters squaredFigure8.4 a) shows the distribution of the BMI of our participants.

For children and adolescents, BMI is aged sexspecific as weight and height constantly change

RdzZNAYy 3 OKAfRNBYyQa INRGUK YR RSGOSEt2LIVSyliod / 2yaSs
different age and sex groups, the BMI of each participantégpressed as a percentile based on

the BMI distribution in a defined populatiolVe used the percentiles of the 2007 World Health
Organisation (WH®. It is considered that a normal BMI lies between percentile 10 (P10) and
percentile 90 (P90). Below P10, children are considered underweight/thin, and below P3 as severely
underweight/thin. Above P90, children are considered overweight, and obese abo¥&. P97

BMI: Descriptionof collected data (unweighted data)

The distribution (number and %) of participants in the three categories (underweight, normal
weight, overweight), by gender, age groups and study centres can be seen in Ahrdex
Unweighted distribution of BMI percentiles g% age group and study centkgure8.4 b) ¢ g)
represent the percentiles distribution in different subgroups.
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FigureB8.4 BMI distribution: overall and stratified by study centre, sex, and age group, unweighted

(a) Histogram of BMI (Kg/m?)
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Figure8.4 a) shows the BMI distribution among participani&gure 8.4 b) shows that most
individuals in our sample fall within the normal BMI range. The proportion of participants
presenting underweight (P<10, %) or overweight (P>90, B%) is low. Statistically significant
differences were observed across study centres (Kriskalis nonparametric test, p=0.25), with

higher BMI values in the Ticino and Vaud centre, (Figure 8.4 c)). No statistically significant
differences in BMI were detected between sexésit statisticallysignificant differences were
observedwith age(KruskalWallis nonparametric test, p=0.2), with youngerchildren havindgower

BMI percentiles value@igure8.4 e)). Thehigher proportion of higiBMI percentilesobserved in
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8.3.4

the 1013 age group is likely due to the physiological changes specific to puberty, which often starts
around this age. Studies show that, with pubertal development, levels of the anabolic hormone
leptin gradually increase in girls, promoting the accunialatof body fat®. In boys, androgen
hormones stimulate the growth of muscle mass, also contributing to an increase in BMI. These
physiological changes lead to a temporary rise in BMI during putrty

BMI: Results(weighted data)

After weightingto match the population marginsiroundl11.0% ofchildrenare underweight (below

P10), while around 12% are overweight (above P90), among whid¥bare obese (above P97).
Linguistic region differences can still be observed (more overweight and obesity in the Ticino and
Vaud centres), but in the weighted datsex differenceare alsovisible (more overweight females).

Older adolescents are less underweight, whereas overweight and obesity levels are similar across
age categoriesthough oerweight is increasing and obesity decreasagyshown ifTable8.7.

Table8.7 Weighted distribution of BMI (percentiles)

Total Normal Total

Estimated SFolEsEm . s Underweight|  range | overweight SR =R
Total m_the underweight) (underweight) (<P10) ((P10P90)) (>P90) (overweight)  (obese)
population
N = 23497 N =37859 N=61 356 | N=423800| N=70571| N=39%82 N =30989

Gender

Males 4.5% 6.1% 10.6% 77.2% 12.2% 6.4% 5.8%

Females 3.9% 7.6% 115% 75.3% 13.2% 7.% 5.3%
Age Group

6-9years 5.4% 8.4% 13.8% 73. ™% 125% 5.8% 6.7%

10-13years 4.7% 7.2% 119% 74.8% 133% 6.9% 6.4%

14-17years 2.2% 4.5% 6.7% 81.0% 12.3% 9.0% 3.3%
Study centre

BE 4.7% 8.3% 13.0% 73.0% 14.0% 8.5% 5.5%

Tl 6.5% 4.0% 10.5% 70.7% 18.8% 11.0% 7.8%

LU 3.9% 7.8% 11.7% 73.8% 145% 6.2% 8.3%

SG 3.7% 7.2% 10.9% 78. ™0 10.%% 6.7% 3. %%

VD 4.0% 6.6% 10.6% 72.% 16.5% 8.1% 8.4%

ZH 4.1% 6.0% 10.1% 80.4% 9.5% 5.9% 3.6%
Total 4.2% 6.8% 11.0% 76.3% 12.7% 7.1% 5.6%

Waist circumference

Waist circumference measurement was repeated three times (on bare skin) to ensure reliability.
The FW removed the marking tapes between each of the three measurements.

The main outcome of these measurements is presented below. Additional details on this
measurement procedure are presented in Chapt®rl.3 Waist and hip circumference
measurement
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Waist circumferenceDescriptionof collected data (unweighted data)

For the first measuremena total of 1 846 measurements was recorded, for the seasadhavel

845 measurements, and for the third 1 844 measurements. Over all three measurements, minimum
waist circumference is 45.40 cm and maximum waist circumference is 113.50 cm. Detailed
description of the unweighted data is presentedlih2Unweighted results of waist circumference

Figure8.5 Correlation among repeated waist circumference measurements

(a) Regression plot between (b) Regression plot between (c) Regression plot between
measurements 1 (cm) and 2 (cm) measurements 2 (cm) and 3 (cm) measurements 1 (cm) and 3 (cm)

100 100

R=0.997,p<22e-16 R=0.998, p<2.2e16 R=0.998, p<22e16

80

60

Waist circumference measurement 2 (cm)
Waist circumference measurement 3 (cm)
Waist circumference measurement 3 (cm)

60 80 100 60 a0 100 60 a0 100
Waist circumference measurement 1 (cm) Waist circumference measurement 2 (cm) Waist circumference measurement 1 (cm)

As shown ifFigure850 KS t SIF NE2y Qa O2NNBt A2y | Y2y3a NBLISI
(R > 0.99), showing very high correlation and reliability of the measurements. It was important to

have three measures, as it allowed to correct for typing errors during data cteéaig. 74.147.2,

74.0).

An averagevalue of the three measurementsas been calculated and used for the following
plots, to display the distribution of average waist circumference overall, as well as by study
centre, sex, and age groups.
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Figure8.6 Waist circumference distribution: overall and stratified by study centre, sex, and age
group

(a) Histogram of average waist circumference (cm) (b) Boxplots of average waist circumference (cm)
across centres
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Figure 8.6 a) shows the distribution of waist circumference among participants. Statistically
significant differences were observed acratady centres (KruskaWVallis norparametric test,
p=0.027), with the Ticino and Vaud centres showing higher values and the St. Gallen centre the
lowest Figure8.6 b)), suggesting regional differences consistent with BMI observations. Statistically
significant differences between sexes were also observed (KrigidliE nomparametric test,
p=0.004), with boys presenting slightly larger waist circumference than(Bidare8.6 c)). As
expected, the average waist circumference was significantly different between age groups ¢Kruskal
Wallis nonparametric test, p<0.001), with lower values in th® @ge group than in the older age
groups Figure8.6 d), e), f)).
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Waist circumference Results(weighted data)

As shown inTable8.8, the mean waist circumference, after weighting to match the population
margins, is 64.24 cm with a mean value of 56.92 cm-fdyéar-olds, 64.64 cm for 203-yearolds
and 72.30 cm for 147-yearolds. In adolescentshere is acleaer differencedepending on sex
with 70.51 cm for femakeand 74.05 cm for male adolescents.

Table 8.8 Weighted results waist circumference measurement, overall and stratified by age
group, sex and linguistic region

6-9 years 10-13 years 14-17 years Sex Region

Females Males Females Males Total |Females Males Total [Females Males DE FR IT
Mean Mean Mean Mean Mean | Mean Mean Mean | Mean Mean | Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)

Waist  62.24 56.49 57.33 56.92 64.30 6495 64.64 7051 74.05 7230 6345 6499 64.03 64.96 65.28

(cm) (9.7

(5.83) (6.84) (6.52 (7.73) (8.42) (7.92 (8.24) (9.15) (8.73) (9.23) (10.47) (9.63) (10.78) (10.31)

8.3.5

Hip circumference

Hip circumference measurement was repeated three times (over clothing), to ensure reliability. The
main outcomes of these measurements are presented below. Additional details on this
measurement procedure are presented in Chapt®rl.3 Waist and hip circumference
measurement

Hip circumferenceDescriptionof collected data (unweighted data)

For the first measurement a total of 1 846 measurements was recorded, for the second and third
measurement a total of 1 845 measurements were recorded. Over all three measurements,
minimum hip circumference is 54.00 cm and maximum hip circumference iSA261. Detailed
description of the unweighted data is presentedl4.3Unweighted results of hip circumference

Figure8.7 Correlation among repeated hip circumference measurements

(a) Regression plot between (b) Regression plot between (c) Regression plot between
measurements 1 (cm) and 2 (cm) measurements 2 (cm) and 3 (cm) measurements 1 (cm) and 3 (cm)
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As shown irFigure8.7, (1 K S

t S NE2Y QA&

O2NNBt FGA2y FY2y3 NBLSE

1 (R > 0.99), showing a very high correlation and reliability of the measurentemts important
to have three measures, asatiowed to correct for typing errors during data cleaniegy(98.2,

98.5, 91.8).

An average value has been calculated and used for the following plots, to display the distribution
of average hip circumference overall, as well as by study centre, sex, and age groups.

Figure 8.8 Hip circumference distribution: overall and stratified by study centre, sex, and age

group

(a) Histogram of average hip circumference (cm)
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Figure8.8 a) shows the distribution of hip circumference among participants. Statistically significant
differences were observed between study centres (Kru®¥allis norparametric test, p<0.001),
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with the Zurich centre presenting the highest values and the St. Gallen centre the |dwgrste(

8.8 b)). Statistically significant differences were observed between sexes, with girls having higher
hip circumference values (Krusk&fallis nonparametric test, p=0.034). As expected, the average
hip circumference was significantly different between ageugso(KruskaWallis nonparametric

test, p<0.001), with progressive increase across age groups (Figure 8.8 d}iguR.8 c) shows

a bimodal distribution in both males and females, which may reflect previously mentioned growth
spurts19101Figure8.8 d) e) f) show a larger range of hip circumference values in thg318ge
group, likely reflecting variability in the timing of puberty on&t.

Hip circumferenceResults(weighted data)

As shown inTable8.9, the mean hip circumference, after weighting to match the population
marginsis 81.20 cmwith a mean value of 68.85 cm for%Byearolds, 82.07 cm for 2Q3-yearolds
and 94.57cmfor 14-17-year-olds.

Table8.9 Weighted resultship circumference measurement, overall and stratified by age group,
sex and linguistic region

6-9 years 10-13 years 14-17 years Sex Region

Females Males Total |Females Males Total |Females Males Total |[Females Males DE FR IT
Mean Mean Mean | Mean Mean Mean | Mean Mean Mean | Mean Mean | Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)

Hip 81.20 68.77 68.93 68.85 83.39 80.86 82.07 92.85 94.30 9457 8175 80.68 81.00 82.04 81.65
(cm)  (13.04) (6.88) (8.21) (7.42) (9.33) (8.21) (8.66) (7.70) (7.79) (7.60 (13.46) (13.07) (12.99 (14.10) (13.63)

8.3.6 Measurement of blood pressure

Blood pressure measurement was repeated three times, using Omron HBM 1320 ddide¢ed

on childrep ¢ KS OKAfR gl & AYy | AAGGAY3 LRaAlAZ2Y >
circumference was used. Additional details on this measurement procedure are presented in
chapter8.1.6Blood pressure measurement

Systolic blood pressure
Descriptionof collected data (unweighted data)

For the first measuremena total of 1 831 measurements was recorded, for the second 1 820 and
for the third 1 818 measurements. Over all three measurements, minimum systolic blood pressure
is 51.00 mmHg and maximum systolic blood pressure is 170.00 mmHg. Detailed descrigt®n of t
unweighted data is presented i%.4Unweighted results of blood pressure
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Figure8.9 Correlation among repeated SBP measurements

(a) Correlation measurements 1 and 2 (mmHg) = 0.8 (b) Correlation measurements 1 and 3 (mmHg) = 0.77 (c) Correlation measurements 2 and 3 (mmHg) = 0.81
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Repeated measurements showed a stran@ | NEc@rglddién (R > 0.7), indicating reliability,
although values decreased across measurementsxpscted anghown inFigure8.9.

Figure8.10 SBP distribution: overall and stratified by study centre, sex, and age group

(a) Systolic blood pressure measurement (mmHg) across centres
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Statistically significant differences were observed between study centreswageANOVA test,
p<0.001), with Ticino showirdgwer values Figure8.10 a)). Statistically significant differences in
SBP values were also observed between sexes, highealgs(oneway ANOVA test, p<0.001)
(Figure8.10b). The average SBP was significantly different between age groupsyéyng&NOVA
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test, p<0.001), with a progressive increase in SBP with age, as illustratgpire8.10 ¢). This is
expected as an elevation of blood pressure values occurs during gfdg#ti®

Note: When communicating the results to participants, normal ratingesholds were calculated
according to the recommendations of Simonetti et al, 2810@sing the 90th percentilas the upper
limit of the normal range.1.6Blood pressure measurement

Systolic blood pressureResults(weighted data)

As shown inrable8.10, the mean SPB, after weighting to match the population margins, is 106.31
mmHg There is a slight increase with age, with a mean value of 101.59 mmHefped-olds,
105.75 mmHg for 1Q3yearolds and 112.4 mmHg for 1¥/-yearolds. There is a clear sex
difference among adolescents, with a 107.73 mmHg for femaihel 117.09 for make Around
1478% of the population haveelevated blood pressure (systolic pressure above the" 90
percentile).

Table8.10 Weighted results systolic blood pressure measurement, overall and stratified by age
group, sex and linguistic region

6-9 years 10-13 years 14-17 years Sex Region

Females Males Total [Females Males Total [Females Males Total |Females Males | DE FR IT
Mean Mean Mean | Mean Mean Mean | Mean Mean Mean | Mean Mean |Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) | (SD) (SD) (SD)

Systolic
blood 106.31 100.56 102.58 101.59 105.58 105.91 105.75 107.73 117.09 112.46 104.47 108.06 106.72 105.46 102.59
pressure (11.43) (10.34) (10.45) (10.23) (9.31) (10.43) (9.71) (9.01) (13.73) (12.41) (9.84) (12.76) (11.42) (11.90) (11.90)
(mmHg)

Diastolic blood pressure
Descriptionof collected data (unweighted data)

For the first measuremena total of 1 831 measurements was recorded, for the second 1 820 and
for the third measurement 1 818. Over all three measurements, minimum diastolic blood pressure
is 32.00 mmHg and maximum diastolic blood pressure is 120.00 mmHg. Detailed descrighteon of
unweighted data is presented i¥.4Unweighted results of blood pressure
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Figure8.11 Correlation among DBP measurements

(a) Correlation measurements 1 and 2 (mmHg) = 0.67 (b) Correlation measurements 1 and 3 (mmHg) = 0.67 (c) Correlation measurements 2 and 3 (mmHg) = 0.72
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As shown irFigure8.11, a strongt S I NXE@rgldlién was observed between measurements 2
and 3 (R > 0.7). Correlations between the other measurements were weaker, though still showing
a rather strong correlation. As previously described for the systolic blood pressure measurement,
it should also be noted that values are expected to decrease over the three measuréments

FigureB8.12 DBP distribution: overall and stratified by study centre, sex and age group

(a) Diastolic blood pressure measurement (mmHg) across centres
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As for SBP values, statistically significant differences in DPB values were observed between study
centres (oneway ANOVA test, p<0.001), with tAarich centre showing the highest DBP values and

the Ticino centre the lowestF{gure8.12 a)). DBP values were consistent between sexes, as
illustrated inFigure8.12 b), althougha statistically significant difference was detected for the
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second measurementwith female participants showing slightly higher DBP values (zae
ANOVA test, p=0.031) than male participaiise average DBP was significantly different between
age groups (ong&vay ANOVA test, p<0.001), with a progressive increase in DBP wiffi, age
illustrated inFigure8.12 c).

Diastolic blood pressure: Results (weighted data)

As shown ifmmable8.11, the mean DBP, after weighting to match the population margins, is 65.69
mmHg. There is a slight increase with age, with a mean value of 63.57 mmH§-j@aéolds,
64.86 mmHg for 1A3yearolds and 69.10 mmHg for 1#/-yearolds. Around 5.16% of the
population have a diastolic blood pressure above th& pércentile. Of note, normal range for
feedback to participants was based on the systolic blood pressuye

Table8.11 Weighted results diastolic blood pressure measurement, overall and stratified by age
group, sex and linguistic region

6-9 years 10-13years 14-17 years Sex Region

Females Males Total |Females Males Total |Females Males Total |Females Males FR IT
Mean Mean Mean | Mean Mean Mean | Mean Mean Mean | Mean Mean Mean Mean
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)

Diastolic
blood 65.69 63.97 63.19 6357 6550 6428 6486 68.31 69.88 69.10 65.82 65.56 65.83 66.05 62.15
pressure (8.06) (9.88) (8.34) (8.93) (6.37) (7.35) (6.79) (6.92) (8.66) (7.72) (7.91) (8.39) (8.08) (8.27) (8.02)
(mmHg)

8.3.7 Puberty

Puberty was assessed using a papased questionnaire presenting images of the different Tanner
stages of pubertal developmefit. Participantsvere asked to complete it at home. With the help

of the images, males scored their genital development and their pubic hair development (1 to 5
developmental stages each) and assessed their voice change (1 to 3). Females scored their breast
development andheir pubic hair development (1 to 5 developmental stages each) and entered the
month and year of their first menstruation. Based on this information, the number of months since
their menstruations was calculated. Further information on pgrecedure of this assessment can

be found in chapteB.1.7Puberty stages assessment

Of note, true puberty is based on hypopituitagpnadal related sex hormone production of
testosterone in boys and oestrogen in females and is represented by breast and genital
development. Pubic hair development is related to the awakening of adrenalidtproduction,
which might start before puberty, and thus might not be considered, depending on the research
question%,
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Male puberty stageDescriptionof collected data (unweighted data)

Figure8.13 Development score distribution in males: overall and by age group, with iréeore
correlation

(a) Barplot of male puberty development (b) Barplot of male voice development score by age group
score according to genital and pubic hair development
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As expectetf®, statistically significant differences in male development scores between age groups
6SNBE 20aSNUSR 6CAaAKSNDRAE SEI OG G(Sadz AdureB® nmO T 4
b), c), d) show how in males, genital, pubic hair and voice development scores were associated with

the age group.

In addition, as male genital and pubic hair development scores were highly correlated (R=0.89,
Spearman rank correlation), a combined puberty score was calculated as the mean of the two
scores. This combined score was positively correlated to male voiegogpenent score (R=0.81,
Spearman rank correlation). This shows a good reliability of the measurefignte8.13 e), f),
illustrate these correlations.
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Femalepuberty stage: Description of collected data (unweighted data)

Figure8.14 Development score distribution in females: overall and by age group, with irdeore
correlation

(a) Barplot of female puberty development
score according to breast and pubic hair development
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As expectetf®, statistically significant differences in female development scores between age
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8.3.8

Figures 8. b) and c), show how in females, breast and pubic development scores were associated
with the age group.

In addition, as female breast and pubic hair development scores were well correlated (R=0.93,
Spearman rank correlation), a mean puberty score was calcuéstdéde mean of the two scores.

This combined scorshowed a moderate positive correlation with the time since menarche
(R=0.44, Spearman rank correlatiorigure8.14 d), e), illustrate these correlations.

Of note,the onset of menstruation varies considerably among girls (from 10 to 16 years, with a
mean around 12 years), and a physiological delay is often observed between the onset of breast
development and the onset of menarclié

BIA Parameters

Bioimpedance was measured in four centtesyingchild-validated devices already available. Vaud
and Bern had the Tanita MEBOMAN and Zurich and St Gallen had the InBody Htwever, it

was later seen that even with both devices being validated, the data collected from the two devices,
could not easily be compared.

Phase angle is one of the fundamental parameters measured by bicimpedance devices. It is
calculated based on resistance (related to the water and electrolytes composition) and reactance
(related to electrical energy storage and cell membrane integrityylear shift was observed
between the two device typedyut not betweenboth devices of the same typ&igure8.15 a).
Unsurprisingly, body fat percentagejtomatically calculated by each device, partly based on phase
angle, also reflects this shift between device typeigre8.16 b). This difference appears to be
influenced by potentially distinct and proprietary algorithms. While age, sex, BMI and hydration can
influence phase angle and body fat composition, no clear difference between centres were
identified that could explain th observed shiftssee5.1.1Characteristics Other parameters, such

as total body water or bone mass, are also derived from similar inputs, and therefore show
comparable discrepanciebigure8.17 cand Figure8.18d).
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Figure8.15 (a) Phase angle: Stratified by device and study centre

Phase angle

06 08
|

Density
04

02

00

Figure8.16 (b) Bodyfat percentage stratified by device and study centre
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Figure8.17 (c) Total hydric mass stratified by device and study centre
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Figure8.18 (d) Bone mineral mass stratified by device and study centre
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Interestinglyali K2 dzZ3K (G KS LIKIFI&aS y3aftS akKaAFTd R2SayQid OKIy3aS YdzOK ¢ A ((Riguredl®a (KS
andFigure8.20b). This might suggest that measured differences might be compensated by each algorithm for older participants / adoéisthritievices
do not work well on childreneven though they are supposed to be validated

Figure8.19 (a) Phase angle stratified by device, study centre and age group
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Figure8.20 (b) Bodyfat percentage stratified by device, study centre and age group
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A dedicated study comparing the two BIA devices, measuring the same people (from 6 to 65 years) consecutively on edstodguiog, and results will
be published separately.
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8.3.9

Additional questions

Diseases, medication and SupplemenBescriptivedata (unweighted)

On the day of the visit, participants were asked about any existing medical conditions as well as
their use of medications and dietary supplemer{ior detailednformation see8.1.8 Assessment

of diseases, supplements, medications, fish consumption and time spent putside

Among all participant$25 (34%)reported having a specific type of disease. The most frequently
mentioned conditions were allergies, in particular to pollen, but also to certain foods, as well as
asthma. Other reported conditionsncluding congenitalheart defects mild autism and
musculoskeletal impairments.dhouldalso be noted that a few participants were included despite
having conditions that did not meet the inclusion criteria, such as celiac digeageystic kidney
disease or haemolytic uraemic syndrome. These individuals may be excluded from certain analyses
at a later stage.

Some patrticipants reported taking medications §85, 32.66% with antihistaminic medications

and antiinflammatory / painkiller medications being frequently mentioned. The latter were often
reported as beingaken for onlyone or a fewdays.Someparticipants alsaeportedtaking dietary
supplements (né13, 33.09% Commonly mentioned supplements included vitamin D,
multivitamins, which sometimes included minerals, magnesium, or3edatty acids and
Echinacea. Three participants had missing data for thiesstions.

Fish consumptionDescriptivedata (unweighted)

Fish consumption during the week preceding the visit was recorded to assess whethazlation
could subsequently be establishedth certain biomarkers, particularly contaminantsshould be
notedthat participants may have consumed more than one type of fish or fish product.

a{ I t-r2nS FAaKE Gl a NBLR NI SR parficipdals @A8). Withingh8y 02 y:
category, salmon and trout were the most mentioned speai€gher types of fishor cunknown

type of fiskk & @pdied by543participants (29.3%). Fish sticks and tuna were often mentioned
GAGKAY (GKAAa OFGS3A2NRBO® LF Gdzyl O2yadzYLWiAz2y ol a |
type of fiskk and to specifyts consumption in a commenSeafood consumption was reported by

191 participantg(10.3%,) with shrimps and octopus commonly mentioned within this category.
Finally,936 participants (50.5%) either did not consume any kind of fish or did not remember.

Time spent outsideDescriptivedata (unweighted)

Participants were asked about the time they spent outside on average on weekdays and separately
on weekends. This information was considered valuable, for further analysis of Vit D levels, as
increased time spent outdoors has been shown to be related igher vit D levels in childrdoy
previous author§®.
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Results bthe two questionshave been combinef{mean time in the week * 5 + mean time in the
weekend *2)/7)for each participant and théme spendoutside per days presented inFigure8.21

axf).

Figure8.21: Time spent outside during the week: overall and stratified by study centre, sex, and
age group
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12.5
] L
L]
10.0 L 2 : ; * : L 2
400 1 :
! . L] . i
= 75
2 2 : i ! . M
g g k4 . .
g I !_L |
fr 5.0
200
25
: | ]
0.0
0.0 25 5.0 75 10.0 125 BE LU SG l VD ZH
Hours centre
(c) Distribution of time spent outside (hours) (d) Distribution of time spent outside (hours) during the week
during the week by sex by age group
0.3 0.3
= =
8 8
u n
o %
3 3 Age group
O oo Qo2
= ~ 69
= Male = l:‘
a 2 1013
5 Female 5
o o 14-17
2o 2o
3 7]
M M
N
0.0 0.0 S
0.0 25 5.0 7.5 10.0 125 0.0 25 5.0 75 10.0 12.5
Hours Hours
(e) Distribution of time spent outside (hours) during the week (f) Distribution of time spent outside (hours) during the week
by age group for males by age group for females
03
= =03
s 8
w w
W (]
] Age group 3 Age group
[OIE Q
= 69 02 &9
g D 10-13 a l:‘ 10-13
a w17 A 1417
g 01 g 0.1
O L
M <
0.0 N 00 —_——
0.0 25 5.0 75 10.0 12.5 25 5.0 75 10.0
Hours Hours

Figure8.21a) shows the distribution of the time spent outside by the participants duringvhae

week (on weekdays and weekends combined). A statistically significant difference was observed
across study centres (ongay ANOVA test, p<0.001). The greatest time spent outside during the
week was observed in the Ticino centre, while the lowest time spatside during the week was
observed in the Zurich centrarigure 8.21 b)). Statistically significant differences were also
observed between sexes (oieay ANOVA test, p=0.001), with male participants spending more
time outside compared to female participant&igure 8.21 c)). Lastly, statistically significant
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differences were also observed between age groups {wag ANOVA test, p=0.046), with a
decreasing time spent outside with increasing age. This can be seen in the distribution curves of
Figure8.21d), e), f).

The samepatterns with greater differences, are observed during the weekend compared to the
weekdays. The graphical representation of these data can be fouRigumel4.1 and Figurel4.2
in chapter14.5Time spent outside on weekdays and during the weekend

Skin colour Description of collected data (unweighted data)

To support the interpretation and analysis of vitamin D levels, the skin colqart€ipants was
assessed, as darkekinned individuals may have an increased risk of vitamin D deficiency
compared with lighteiskinned individuafs. The Fitzpatrick scéfewas usedo assess skin colour
(for details on this procedure sé:1.5Skin colour assessment

Figure8.22 Histogram skin colour
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Skin colour classification

Figure8.22 shows thatthe majority ofparticipants(n=1 589, 85.8%) were classified as skin colour
category 1.
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Biosamples

Methods: biosamples collection procedures

Blood and urine samples were collected and processed under standardized conditions. Blood
samples were partly analysed directly-site, partly stored at80°C anckither analysedater in
batches at a central laboratorgr stored in a biobank for future analyses and research. Urine
samples were aliquoted upon reception, stored-8D°C and part of the aliquotswere analysed in
batches, while the remaining aliquots were stored in a biobank for future Eggire9.1 provides

an overview of the workflow of the biosamples.

Figure9.1 Biosamples workflow

On-site Shipment to Batch
analysis LBB analysis
Blood
sampling in ‘
6 tubes . . 80°C
- Aliquoting and reezing - A )
Prek_r?ade Processing in intermediate LC;I:fr;erem
s the lab storage g
Urine 1 J
collection
Aliquoting Redistribution
i _20°
done by FW Freezing -20°C forfurther
analysis

Only if processing of urine could not be done by lab

Urine and

blood Urine Blood

The biobank collection of biosamples for the mentKits survey received the Swiss Biobanking
Platform Vita label. This label ensures that the biobank complies with legal and ethical standards
applied in Switzerland. It is obtained by answering an onlinestionnaire and undergoing a
remote evaluation covering the aspects of governance and regulation over biosamples use.

Urine collection procedure and processing

All participants were asked to collect their first morning urine sample at home on the day of their
visit to the study centre. They received a urine cup prior to the visit, together with an instruction
sheet. As video was also accessible on the study veetbsscribing thecollection procedure, cup
handling, minimum volume required, how to avoid contamination, and ideal storage in the
refrigerator before bringing the sample to the study centre. If it was not possible to collect a urine
sample at home, or florgotten, participants were asked to provide a sample directly at the study
centre during the visit. Every deviation from the protocol was documented.

For processing, a pm@ade urine kit (prepared bihe LBB) was provided to the study centres, and
its barcode was scanned into REDCap, linking the collected urine sample and the kit to the
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LI NOAOALI yGAQ L5® vdzk t AGe AYF2NXIFGAZ2Y | 02dzil  dzNJ
night void, abnormalities, insufficient volume). Urine processing was carried out either by the lab
technicians or the FW, depending on the organisatiod schedule of the study centre. The urine

was pipetted from the cup into the nine cryotubes provided in the kit. To avoid contamination with

plastic, the pipette was rinsed three times with urine, which was discarded, prior to pipetting the

liquid into thecryotubes. If necessarffor example on Saturdays in some centrél cryotubes

were frozen at20°C until they could be transported to the laboratory for freezingB&tC Urine

processing was tracked using a urine processing datasheet.

First morning urine

During data cleaning, some adjustments were made to the classification criteda¥ok NBR G Y 2 NI/ A |
dzZNR y' S | aftelvidetification ofinconsistencies in the definition. These inconsistencies, as
recorded by the FW in REDCap, mainly concerned cases involving nostidsalor samples

collected later in the morning. Isuch cases, it was unclear whether the sample could still be
classified as a first morning urine and whether a specific time interval should separate the nocturnal

void from the first moring collection. Accordingly, a revised classification was established:

{FYLX S& 6SNB Oflaa3AFTASR a aFANRG Y2NYAy3I dzNR y ¢
9 First morning urine collected promptly after waking, as indicated.

1 Morning urine collected promptly after waking, following a single nocturnal void, provided
that the void occurred before a cutff time of 5 a.mandthere was a minimum interval of
two hours between the void and the sample collection.

1 Urine collected later in the morning, not necessarily immediately after waking, (with a
potential risk that the participant may have eaten or drunk before urine collection, possibly
affecting some analyses), but with the REDCap entry indicating colldefore 12p.m.
and a clear comment that it was the first morning urine.

{FYLX Sa ¢6SNBE OFANRIA FRINFAYE @zNAWSé Ay GKS F2ff2
1 Urine sample collected during the day, with clear mention that the child urinated before.

1 Uncertainty whether the sample was truly first morning urine (based on comments), the
occurrence of night voids, or late collection of the sample (after 12p.m.)

Detailed information, for each sample, is documented in the corresponding comments section of
the raw dataset.

Blood sampling procedure and processing

Blood samples were collected on a voluntary basis, at the study centre by a paediatric study nurse
specifically trained to perform the procedure. Participants who consented to blood sampling and
had an early morning appointment weeskedto comein a fasting state. To ensuthat blood
collection was as comfortable as possible, a local anaesthetic ciEeaa@ream 5%) was applied
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to the elbow crease during the welcome phase of the visit at the study centre (about an hour and
a half prior to bloodsampling). To minimiseasoconstriction, the cream was removed about 20
minutes before the blood draw.

A premade blood kit was provided to the study centres, containing primary blood tubes and
ONE20dzoSaz FtyR AlG&a o0l NO2RS ¢l a alOlyySR Ayd2 w95
kits also contained a blood processing datasheet used to teamsformation, ensure traceability

and quality control.

Blood was collected by venipuncture with the participants in a lying position. A total of six tubes

were collected in the preferred following orddr}6 ml Vacutainer serun2) 6 ml Vacutainer serum;

3)6 ml Vacutainer EDTA)4.9 ml Sarstedt Lilep;5+6)EDTA tubes (volume between 1.2 and 1.6ml
RSLISYRAY3 2y SIFOK OSYiGNBQa aLISOATAOAGERUOLSD® ¢KS
(HbAlc andhemogran). The two different types of collection tubes (Vacutainer and Sarstedt
Monovette) had to be usedrsce metaifree blood collection primary tubesere neededor some

analyses. Only Vacutainer could provide such tubes. However, Sarstedt tubes were used in routine

in each centre and are usually preferred to Vacutainer for young children.

After blood collection, the tubes were placed upright with a lid, itlasedcooler bag containing

cold packs andransported by a FW to the laboratory. The laboratory was informed in advance of
planned blood collection processing (date and hour) and was notified by the FW in case the blood
sampling was not performed as planned. Once the cooler bag was deliverethbtlstaff was
expected to start the procedure directly: tubes 5 and 6 were sent for direct analysis and the rest
were processed. The proceduinvolved the following steps: verification of the required blood
volume in each tube, verification of the kit ID on each blood tube, sampling of two whole blood
aliquots, centrifugation, and aliquoting of plasma, serum, and buffy coat. As the bloodesampl
needed to be protected from light, the tubes were kept in the dark until they were handled for
aliquoting. Each cryotube was filled with the appropriate volume and featured a eotmlad cap
corresponding to the aliquot type. A total of 26 differenyatubes were to be aliquoted, provided

that the total blood volume was sufficient. The cryotubes were placed on awiticla dark cover,

and frozen at80°C, within one houafter blood collection.

The process of blood sampling and preparation for direct analyses and biobanking was designed to
account for the most delicate and sensitive biomarkers in the panel of interest. This care at ensuring
the best possible conditions for quality preservatiorbmfmarkers is a standard in best practices of
biobanking: Blood tubesere put in the dark, at 4°C immediately after sampling (except for blood
aimed at preparing serum, that needs room temperature to allow for coagulation), and should
ideally be centrifigated (at 4°Ci)h 30 minutesafter blood draw.

For monitoring purposes, the biobank specialist served as the primary contact for any queries from
FW or lab staff. She performed -Gite visits to set up the procedures in the study centres and to
ensure adherence. Data verification and cleaning of véestelated to biosamples collection and
processing werecarried out for each batch, following the entry of blood processing datasheet
information into REDCap. The main review focused on key quality indicators for blood sample
quality: the time intervals &tween blood collection, centrifugation and cryotube freezing. The
dataset was regularly checked for missing tubes, prolonged delays before freezingexpiained
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laboratory results (often linked tmeasurement issues). Study centres were notified of any issues
requiring attention.

Intermediate storage, shipment, long -term storage

The processed frozen samples were temporarily stored at the study centres in a dedicated space to
prevent loss of aliquots. A record of the temporarily stored samples was maintained by the
laboratory staff. Once after the pilot and five times during theamstudy phase, the samples were
transferred to the LBB facilittheLBBa certified organisation, was selected as the storage facility
for the biosamples. All frozen cryotubes were stored at the facility and recorded in the LBB
database, which tracks swle availability within the biobank and documents retrieval dates for
analysis. Once registered the LBB, some samples were withdrawn shofty batch-analysis
(mediumterm storage), and others were placed in letlgm storage to establish a biobank for
future use.

Laboratory analyses

Figure9.2 provides an overview of the collected blood tubes indicating the analyses they were used
for, the matrix on which they were taken, and what remains available in the biobank for future use.

Figure9.2 Overview of used and biobanked blood samples for letegm storage

Used: lead, cadmium, arsenic (whole blood),
vit A, E, B1, B2, B6, C (plasma)

1x 6 ml EDTAK3
Vacutainer metal-free

Biobanked: 0.2 ml whole blood, 0.5 ml buffy coat (PBMC), 5 x 0.3 ml plasma

Used: vit D, B12, B9, b-caroten (serum)
selenium, zinc, cupper, arsenic, PFAS (serum)

2 x 6 ml serum clot activator
Vacutainer metal-free

Biobanked: 7 x 0.3 ml serum

Used: lipids, ferritin, calcium, CRP (plasma)

1 x 4.9ml Lithium-heparin
Sarstedt

Blood (half of participants fasting)

Biobanked: 5 x 0.3 ml plasma

Used: glycosylated hemoglobin (HbAlc) (whole blood),
/ blood formula incl. hemoglobin and hematocrit (whole blood)

2 x 1.2ml EDTA whole blood
Sarstedt (direct analysis)

Used: creatinine,
iodine, bisphenols, phtalates

1 xcup(~20-40ml)

spot urine

Biobanked: 5 x 1.8 ml urine

1st morning
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Onssite analyses

Blood analyses which needed to be carried out immediately on fresh blood samplesc(HbA1
hemogram), were conducted at each study centre, Bable9.1 and Table9.2. The results of these
analyses were retrieved by the FW via each hospital's standard patient result retrieval system. This
was done twice a week, and any concerning result was forwarded to the medical supervisor at the
study centre, who then contacted thgarents of the participant. For Hb and HbAlc, a prompt
medical visit would have been recommended in case of abnormal values (speciéibatlymal
glycated haemoglobin (HbAlc) levelggestivef diabeteg> 6.5%)'%, and low haemoglobin levels
suggesting anaemia (<70%34)). However, such cases never occurred during the study.

At each planned batch deadline, study centres sent the laboratory blood results to the coordination
centre at Unisanté; the coded results being retrieved via global extraction in .csv format and
uploaded into REDCap. A script was executed by the data matmglisplay the distribution of
values and to identify outliers, helping to ensure that no abnormalities were overlooked.

Table9.1 Fresh blood biomarkers (measured in each centre)

Haemoglobin Grams per Liter (g/L) EDTA
Haematocrit Percentage (%) EDTA
HbAZX (Calibration NGSBCCT) Percentage (%) EDTA
HbAZ (Calibration IFCC)* millimole per mol (nmol/mol) EDTA

*Not provided by ZH and SG

Table9.2 Additional blood count biomarkers (measured in each centre, when available)

Mean corpuscular haemoglobin (MCH) Picograms (pg) EDTA
Mean corpuscular haemoglobin concentration (MCHC) Grams per Liter (g/L) EDTA
Meancorpuscular volume (MCV) Femtoliters (fl) EDTA
Erythroblasts /100 leucocytes EDTA
Thrombocytes / blood platelets 108/liter (G/L) EDTA
Red cell distribution width (RDW)* Percentage (%) EDTA
Erythrocytes 10° per Liter (T/L) EDTA
Leucocytes 106 per Liter (G/L) EDTA
Platelet distribution width (PDW)* Femtoliters (fl) EDTA
Mean platelet volume (MPV)* Femtoliters (fl) EDTA

*Not always provided

Batch analyses

Batch analyses (on frozen samples) were carried out at CHUWWeusiNHf, five times during the
YIAY &addGddzZReéd ¢KS /1! +Qad OSYuNrft f€F02NF0G2NB |yl f
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creatinine.TheSNHf measured vitamins B12, B9 anthrotene. Ascript was executed by the data
manager to display the distribution of values and to identify outliers, helping to ensure that no
abnormalities were overlooked. Every laboratory is certitigcthe International Orgagation for
Standardization (ISGnd has its internal quality process to retrieve results according to best
practice procedures, as well as data security and traceability. Data safety and backup procedures
were specific to each laboratory and allowed to store results safely.

The results of batch analyses carried outGiHUV were retrieved directly from the CHU¥
laboratory data warehouse by the Unisanté IT specialist and then uploaded to REDCap after data
cleaning. Results of measurement donetty SNHf were transferred in .csv format and integrated

into REDCap.

The contaminants analyses in urine and blood were run by METAS and are not part of this report.
Results will be published at a later stagjable9.3 displaysan overview of the analysed values.

Table9.3 Nutritional biomarkers (measured in batch at CHUV athe SNHFf)

Blood (plasma),

Cholesterol Total Millimole per Liter (mmol/L) LithiurHeparin CHOEPAP CHUV

High-density

Lipoprotein HHDL) Millimole per Liter (mmol/L) Slﬁﬁjdniﬂgs;?g’ CHOEPAP CHUV

Cholesterol P

Lowdensity Lipoprotein . . . Blood (plasma), .

(LDI) Cholesterol Millimole perLiter (mmol/L) LithiurHeparin Calculation CHUV

Triglyceride Millimole per Liter (mmol/L) Slﬁﬁjdniﬂgzzr?g’ GPGPAP CHUV

Greactive Protein (CRF  Milligramper Liter (mg/L) Iilﬁﬁjdniﬂizzr?rz’ Immunoturbidimetry CHUV

Ferritin Micrograms per Litery@/L) Slﬁﬁjdﬁiﬂzzr;ﬁ’ Immunoturbidimetry CHUV

Total calcium Millimole per Liter (mmol/L) Slﬁﬁjdniﬂizi:r?rz’ NM-BAPTA CHUV

25(0H) vitamin D Nanomoleper Liter (nmol/L) Blood (Serum) LCGMS/MS CHUV

Vitamin B9 Nanomoleper Liter (nmol/L) Blood (Serum) Mlcrr]?stlg?dglcal SNHf

Vitamin B12 Picomoles per Liter (pmol/L  Blood (Serum) Mlc:r?:tlﬁfdglcal SNHf

i -carotene Nanomoleper Liter (nmol/L) Blood (Serum) UV SNHf
spectrophotometry

Urine creatinine Micromoles per Litermmol/L) Spot urine Jaffé CHUV

CHOEBPAP: Cholesterol OxidasePhenol + Aminophenazone, GP@P: GlycerolphosphateoxidasePhenol +
Aminophenazone, NMBAPTA:Chromophore5itro-5'-methyk(1,2-bis(caminophenoxy) ethaiN, N, NQ X'-tethaacetic

acid, LeMS/MS: LiquieChromatography Mass spectrometry/Mass spectrometry

*Measurement of total calcium was added only for the main phase, as analysing this biomarker at the same time than the
other biomarkers saved one aliquot and decreaseasts.
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The coefficients of variatioof the laboratory methodsre detailed in15.3 Overview laboratory
measurenentsand coefficients of variation

Results for participants

The measured levels diaemoglobin HbAlc, ferritin, total cholesteroHighdensity Lipoprotein

(HDD cholesterol ,Lowdensity Lipoproteinl(DL) cholesterol, triglycerides, vitamin D, vitamin B12,

andi -carotene were communicated to participants via a result letter using a caloded format.

All values were reviewed by the medical supervisor of the centre before sending the legerad

of receiving the exact numerical values, participants were informed whether their results fell within
0KS &2NBSYAPSd Ay NIFHES 06 RNS @ KBdzth 2 NF yNISYy IS0 @
participants were advised to consult their paediatrician, as previously outlined. The -©oldung

system and corresponding reference ranges are detailddihColour coding results

As batch analysis results may become available several months after the visit, no immediate follow
up was initially planned. Nevertheless, in 15 instances, the medical supervisor chose to contact
parents upon sending the results letter, due to findingscombinations of findings that were
considered potentially concerning and encourage them to seek medical evaluation.

We decided not to provide detailed results for the following biomark€seactive protein CRP,

urine creatinne, vitamin B9, haematocrit, and total calcium. CRP and urine creatinine results were
not provided,because they lack diagnostic specificity and are mainly useful to interpret other
laboratory findings Given the high number of owdf-range values for vitamin B9 (see chapter
9.4.11Vitamin B9, we questionedtie applicability of those reference values in a primarily healthy
population, so these results were not provided, to avoid raising unnecessary concerns among
participants and their parentsAdditionally, as haematocrit valuesvere considereddifficult to
understand and interprethey were also noprovidedbut still reviewed by the medical supervisor

of the centre.In the same way,sacalcium levels can be difficult to interpret on their own and were
not measured in pilot for validation of the normal ranges for children, it was decided not to give
the results to participants.

If the participants or their parents wished to receive the exact biomarker values, this information
was made available upon request. FW or YouGov forwarded such requests to the coordinating
team, which occurred on 33 occasions.
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9.2.2

Overview of collected biosamples

Table9.4 summarises the total number of urine and blood samples collected. It should be noted
that sample collection does not necessarily imply that all aliquots were successfully filled.

Table9.4 Number of visits, blood draws and urine collection by study centre

Visit completed 394 214 242 277 408 317 1852
Complete participation 391 213 240 275 400 312 1831
Blood draw 186 98 111 125 186 142 848

Urine collection 391 213 242 274 408 317 1845

Urine samples

Among the 1 852 participants who completed their visit, four did not provide a urine sgthpe
refused or were unable to provide a sample during the visit, one sample was forgotten by FW at
room temperature and had to be discarded). In addition, three collections werdoé&tateen the
centre andthe LBB

Among the 1 845 urineamples, 26 were incomplete:
1 17 samples had insufficient volume to fill the planned 8 cryotulzesthe minimum
required volume of 20 mivasnot reached.
1 1 samplekit was missing the urine creatinine cryotube (0.4 mL)
9 8 kits had fewer cryotubefsozen atthe LBB than announced
Additionally, 6 samples were not processed according to protocol:
1 4 samples were left in the refrigerator over the weekend and brought to the lab for
processing after a twolay delay at 4°C.
1 2 samples were processed and frozen the day after their collection, following overnight
storage in the refrigerator.

Of the 1 845 participants for whom a urine sample was available, 1685 (91.3%) provided a first
morning urine samples, 160 (8.7%) did not. In three cases, the timing of the sample was not
specified.

Blood draw completion

Blood samples were collected from 848 participants. It was not always possible to obtain a
complete biobank set, defined as 26 cryotubes of various types. Overall, 186 blood samples resulted
in an incomplete biobank set. The procedure was designed to rolbte maximum number of
cryotubes of different types, provided that the 6 intended blood tubes were successfully filled
during the draw.
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Incomplete blood draws occurred for various reasons, including incomplete filling of tubes due to
vein collapse from vacuum pressure, slow or halted blood flow, and physiological factors such as
dehydration or vasoconstriction caused Bynla®ream. Technical issues, such as malfunctioning
vacuum systems or air leaks also posed challenges that required skilled handling. Additionally,
participantrelated factors like malaise, fear, crying or agitation sometimes necessitated early
termination ofthe procedure In case of unsuccessful blood collection, the protocol allowed for a
second attempt, provided the child gave consdnt77 cases, not all tubes could be filled (9.1%),
seeFigure9.3.

Despite successful blood draws, full sample processing was not always possible. In some cases,
coagulation or suboptimal blood volume (leakage or excessive viscosity related to vacuum
pressure), resulted in incomplete collection (109 participants, 12.88€)-igure9.3. This implies

that when usingthose aliquots forthe batch analysis (see 9.1,.4pme were missing, or not full

enoughto do all analysesAlsq in a few casessome ofthe analygd RA RY Q0 @B NJ ® h ¢
measurements have less than 5% missing valt88% forLithium-heparin tubesanalysis like

cholesterol or ferritin~1.6% for seruntubes with vitamins analyses).

The twoblood tubes intended for the osite analyses (blood count and HbAlc) were collected last

(after the blood tubes for the biobank). As a result, in case where blood flow stopped prematurely
2NJ GKS LI NGAOALI yiQa O2yRAIGANected.fHoweS iR Bomé KS & S
instances of vacutainer malfunction, they could still be obtained. Overall, 41dHeaults (5.5%),

and 49 blood counts (5.8%) are missing.

Figure9.3 Summary of blood draws and completeness of biobank samples

848 blood draws _
performed ' 77 blood draws with
missing tubes (incomplete
/ filling of the tubes)
I Y _,-"
186 incomplete set of /
biosamples N ~,
! \\ 109 incomplete
' processing (incomplete
; . number of cryotubes)
662 complete set of h -
biosamples

9.2.3 Fasting status for blood collection

Literature on observational populatidmased studies shows varying approaches to fasting during
blood collection. Some countries, such as Gernvéngwedef'* and the USA? collected both
fasting and norfasting blood samples. Other countries like FratfceTurkey'’, the UK!® and
China?*® reported only collecting fasting blood samples. However, implementing a strictly fasting
protocol poses several challenges. FW experience has shown that it can be difficult for children to
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arrive fasting and remain so throughout the visit. Additionally, scheduling constrasiieh as
afternoon appointments at study centreg further complicate the adherence to fasting
requirements. Therefore, we adopted a mixed approach, collecting batinfaand norasting
samples, in line with practices in in Germ&dgnd the USA®,

Proportions of fasting and nefasting participants among those who underwent blood collection,
are described ifable9.5.

Table9.5 Proportions of fasting and noffiasting participants at time of blood draw

Study centre % nonfasting % fasting

BE 39.2 60.8
TI 63.9 36.1
LU 57.7 42.3
SG 56.0 44.0
VD 44.1 55.9
ZH 59.3 40.7

These proportions primarily reflect the scheduling and organisation of participants visits. In the
Ticino centreappointments were mostly planned after lunch or in the afternoon, whereas in the
Bern centre, visits could be organised in the early morning. For the Vaud centre, visits were split
between morning and afternoon sessions.

Overall, 48.5% of participants (n=411) who completed the blood draw were fasting, while 51.2% of
them (n=434) were not. For three participants, this information is missing.

Quiality control of sample processing

The key indicators for biosampglejuality were the time intervals between each step of the
processing workflow. According to protocol, blood tubes were to be centrifuged within 30 minutes
of collection and freezing was to be completed within 60 minutes. These strict conditions were
estabished to ensure higlyuality stored aliquots, including for potential future analyses involving
sensitive biomarkers. Delays in centrifugation and freezing can compromise sample integrity and
the quality of selected biomaeks. To support future research, information on processing times is
included in the dataset, allowing researchers to identify biosamples that do not meet the required
standards for specific biomarkers.

Figure9.4 and Figure9.5 show the distribution of blood samples by tir@-centrifugation and
time-to-freezing (time in minutes from blood draw completion to centrifugation and to freezing,
respectively), with 66.2% and 73.7% of samples meeting the stringent processing times. The
average time between collection and centrifugation was 32.8 minutes (+ 41.7), and the average
interval between collection and freezing was 57.6 minutes (+ 46.8). In 17 cases, (2%), time to
freezing lasted longer than three hours, which might have redubedaguality of very sensitive
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biomarkerg®, even though storage on ice and in the dark before processing might have helped
protecting the average quality of the samples.

Figure9.4 Time intervals between blood collection and centrifugation (in minutes)

Time to centrifugation

600 66.2%
500
400
300
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200
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0 [ 40 i
<30 31-60 60-90 >90

Figure9.5 Time intervals between blood collection and freezing (in minutes)

Time to freeze
700

600 69.9%
500
400
300

200 18.6%

100 3.8% 7.7%

<30 31-60 61-90 >90
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Table9.6 and Table9.7show the distribution of blood samples by time intervals and study centre,
from collection to centrifugation and from collection to freezing, respectively.

Table9.6 Distribution of time-to-centrifugation intervals by study centre (in minutes)

ime to centrifugation BE LU SG TI VD ZH Total
(minutes) (N, %) (N, %) (N, %) (N, %) (N, %) (N, %) (N, %)

<30 26 (14.0) 92 (83.6) 121(97.5) 51 (52.0) 153 (82.7) 110 (77.5) 553 (65.4)
31¢ 60 114 (61.3) 13(11.8) 2(1.6) 28(28.6) 28(15.1) 28(19.7) 213 (25.5)
61¢ 90 30(16.1) 4(3.6) 1(0.8) 6(6.1) 2(1.1) 321 46 (5.4)
> 90 8 (4.3) 1(0.9) 0 12 (12.2) 1(0.5) 1(0.7) 23 (2.7)
Missing information 8 (4.3) 0 0 1(1.0) 1(0.5) 0 10 (1.2)
Sum 186 110 124 98 185 142 845

Table9.7 Distribution of time-to-freezing intervals by study centre (in minutes)

ime to freezing BE LU SG Tl VD ZH Total
(minutes) (N9%) | (N%) | (N%) | (N%) | (N%) | (N%) | (N %)

<30 1(0.5) 0(0.0) 0 (0.0) 1(1.0) 21(11.4) 9(6.3) 32 (3.8)
31¢ 60 64 (34.4) 92(83.6) 118 (95.2) 42 (42.9) 153 (82.7) 115 (81.0) 584 (69.1)
61¢90 89(47.8) 12(10.9) 5(4.0) 27(275) 8(4.3) 14 (9.9) 155 (18.3)
>90 24 (12.9) 6(5.5) 1(0.8) 2775 2(1.1) 4(2.8) 64 (7.6)
Missinginformation 8 (4.3) 0(0.0) 0 (0.0) 1(1.0) 1(0.5) 0(0.0) 10 (1.2)
Sum 186 110 124 98 185 142 845

The laboratories at BE and Tl study centres faced challenges in processing blood tubes within the
timeframes specified by the protocol. Staff were raminsistently available to handle samples
immediately upon arrival, as they were occupied with routine tasks that could not be interrupted.
Despite multiple discussions with the laboratory teams, no viable solution was identified to improve
the workflow.

Urine sampling results

The primary biomarker assessed in urine during the study was creatinine. Creatinine concentration
was determined using the Jaffé methdgingle (spot) urine creatinine levels are primarily used to
evaluate urine dilution and tadjust the concentrations of other analytes accorditgly

Monitoring results on urine (e.g. selected contaminants and chemicals) conducted BVO will
be made available at a later stage

183



9.4

94.1

Blood analyses

The methods for the performed measurements and coefficients of variation are descriiéd3in
Overview laboratory measumentsand coefficients of variation

For the analyses of HbAlc, haematocrit and Hb measured directly on fresh blood in each centre,
different methods were usedcross the study centres (as shown 9.1.4Laboratory analyseand

15.3 Overview laboratory measuments and coefficients of variatign These methodological
differences may partially explain the variations observed in the values between centres. Laboratory
variability was not assessed due to organisational constraintsalFother biomarkerssamples

from all centres were processed in batches using frozen specimens at a single laboratory (CHUV or
SNHf, se@able9.3).

Of note,assome patrticipants reported underlying diseases and/or the intake of medications or
supplements, their samples may need to be excluded from analysis due to potential interactions or
confounding effects on the blood sample data. For dstaie8.3.9Additional questions

For each measure, a first part describes the raw data, and then weighted means represent variable
in the Swiss target population (weighting procedure is detailed in ch&pfaNeighting stategy).

Appropriate statistical tests were used based on the distribution and nature of the data. For
normally distributed datathe oneway ANOVA test was performed, while tkauskalWallis non
parametric test was performed otherwis€he specific test is named only for statistically significant
results. Nonsignificant findings are reported without test details for clarity. All analyses were
performed using a 95% confidence interval withlvadues below 0.05 considered statistically
significant.

HbAlc

HbA1c is widely used to assess diabetes risk as it reflects average blood levels over approximately
8-12 week$?L. Its measurement was performed on whole blood in the lab of each study centre,
shortly after sample collection, applying their standard clinical test. The normal range was defined
according to CD(Centre for Disease Control and Preventj@s)< 5.7 % (calibration NGBECT),

with levels above this valu®© f | & & A T HINR yIPHf ¢hie Radizés were 6.5 % participants

were to be contacted by a paediatrician and advised to do a medical -chpe@ut no such cases

were observed). Of note, HbAlc can also be measuretrol/mol (calibration IFCC), but not all
centres provide this value in addition to the percentage, so only they wereepotrted below

Key results for Hblac are presentediiable9.8 and Figure9.6.
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Table9.8: Summary statistics for HbAlc

Out of rangg TS (B
c > 6.
Mean Median Min Max Missing (> 5.7%)
74 0

HbAlc (%) 5.29 0.27 5.30 0.40 410 6.30 801

SD: standard deviation, IQR: interquartile range (PZ5), Min: minimum value, Max: maximum value, Missing: number
of missing values, Out of range: numbésampleut of the normal range.

Figure9.6 Distribution of HbAlc overall and stratified by centre, sex and age group

(a) Histogram of glycosylated haemoglobin (%) (b) Boxplots of glycosylated haemoglobin (%) across centres
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Normal range: below 5.7 %.

Figure9.6a) shows the overall distribution of HbAlc among participants. Statistically significant
differences were detected across study centres (Krugkallis nonparametric test, p<0.001), with

the Lucerne centre showing higher values and the Vaud centre andlitimo centre the lowest
(Figure 9.6b)). These variations may be due to the different laboratory methods and testing
equipment used across study centres. No statistically significant differences were detected
between sexes or age groups. This is reflected by the largely overlapping distriloutves in
Figure9.6c¢), d), e), ).
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9.4.2

Weighted mean HbAlc

The mean HbAlc value, after weighting to match the population margins, is 5.32% (SHEI9AA8).
values below 5.7% are considered norrifalFor detailed weighted mean HbAlc values by
category, se€l5.2 Weighted results of biosample8bout 10.4% of children have owtf-range
values

Haematocrit

Haematocrit analysis indicates the proportion of blood volume represented by red blood cells and
is used with haemoglobin in the assessment of ana&hilts measurement was performed on
whole blood in the lab of each study centre, shortly after sample collection, applying their standard
clinical test. The normal range was defined according to Powers#t @l350.44 L/L (litre of cells

llitre of blood) for 512-yearolds; 0.360.46 L/L for 1218-yearold females and 0.40.51 L/L for
12-18 yearold males.

Key results for haematocrit are presentedTiable9.9, Table9.10 and Figure9.7.

Table9.9: Summary statistics for haematocrit

B T

Haematocrit (L/L) 0.40 0.04 0.40 0.05 0.31 054 799

SD: standard deviation, IQR: interquartile range (PZ5), Min: minimum value, Max: maximum value, Missing: number
of missing valued,/L: litre of cells / litre of blood.

Table9.10: Out of range cases for haematocrit

Category (age, age
) N out of range Below threshold Above threshold
sex

5-12years
12-18years(F) 22 17
12-18years(M) 43 40 3

F: female, M: male, N out of rangaumberof samplesut of the normal range (by age and sex categories)

Seeing the high number of owf-range values, the appropriateness of these norms can be
questioned for healthy Swiss children and adolescents and might need to be reviewed based on
new data.Neverthelessalthough some values fall outside the reference limits, the extent of
deviation from the thresholds values remains modastl not clinically worryin@as illustrated by

the minimum and maximum values Trable9.9).
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Figure9.7 Haematocrit distribution: overall and stratified by centre, sex and age group

(a) Histogram of blood haematocrit (L/L) (b) Boxplots of haematocrit (L/L) across centres
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Normal range: BL2y: 0.350.44 L/L, 128y (F): 0.3®.46 L/L, 1218y (M): 0.460.51 L/L.

o

Table 9.9 and Figure 9.7a) show the overall distribution of haematocrit among participants.
Statistically significant differences were observed between study centres (kkskizdd non
parametric test, p<0.001). The highest values for haematocrit are observed in the Vaudasahtre
in the St. Gallen centre and the lowest values in the Zurich ceRigaie9.7b)). This may be due
to the different laboratory methods and testing equipment used across study cer{forsdetails
on laboratory methods, se&5.30verview laboratory measumeentsand coefficients of variatign
Statistically significant differences are also observed between sexes (KWiakishon-parametric
test, p<0.001), with male presenting higher values compared to female particigegte€9.7c)).
Lastly, statistically significant differences are observed between age groups (Kiledkalnon
parametric test, p<0.001), with older participants showing higher values than younger participants.
This can be seen in the distribution curves-mfure9.7d), e), f). A bimodal distribution can be seen
in Figure 9.7 e) for girls aged-18, which is not visible in boys (Figure 9.7 f)).

Weighted mean haematocrit

The mean haematocrit value, after weighting to match the population margins, is 0.39 L/L (SD 0.04).
The normal range ibetween 0.350.51 L/L depending on age and sé% For detailed weighted
mean haematocrit values by categosge 15.2 Weighted results of biosampleabout 18.3% of
children have oubf-range values, with 18% below the range8(6% of 512-yearolds, 1.9% of
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9.4.3

female 1218-yearolds ands.4% of male 12.8-yearolds) and 14% above the range @ of 512-
yearolds, 0.6% of female 1P8-yearolds and 0.2% of male 1IB-yearolds).

Haemoglobin

Haemoglobin is an irenontaining protein responsible for oxygen transgérand serves as the
primary biomarker to detect anaent® and, less commonly, polycythaertia Its measurement

was performed on whole blood matrix in the labs of each study centre, shortly after sample
collection, applying their usual clinical test. Normal range was defined according to Mattiello et al.,
202012 115150 g/L for 616-yearolds; 120160 g/L for 1618-yearold females and 13270 g/L

for 16-18-yearold males. In case of values <70%%fLparticipants were to be contacted by a
paediatrician and advised to do a medical chapkbut no such cases were observed).

Key results for haemoglobin are presented’able9.11 and Table9.12 and Figure9.8.

Table9.11: Summary statistics for haemoglobin

I 0 L L I BT

Haemoglobin (g/L) 135.47 1253 13500 1500 90.00  179.00 799

SD: standard deviation, IQR: interquartile range (P25), Min: minimunvalue, Max: maximum value, Missing: number
of missing values.

Table9.12: Out of range cases for haemoglobin

Category (age, agsex) Below threshold Above threshold

6-16years
16-18years(F) 8 8 0
16-18years(M) 6 0 6

F: female, M: male, Nut of range:numberof sampleut of the normal range (by age and sex categories)
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Figure9.8 Haemoglobin distribution: overall and stratified by centre, sex and age group

(a) Histogram of haemoglobin (g/L) (b) Boxplots of haemoglobin (g/L) across centres
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Normal range: 616y: 115150 g/L, 1618y (F):12a160 g/L, 1618y (M):130170 g/L.

Figure9.8a) shows the overall distribution of haemoglobin among participants. A statistically
significant difference is observed across study centres {@ne ANOVA tesp=0.023), with the

highest values in Lucerne and the lowest in Zufiégure9.8b)). This difference might be (partially)

caused by the different laboratory methods used in the different centres. A statistically significant
RATFSNBYOS A& ftaz2 204aSNWSR 6SG6SSy aSESa 6{ (dz
values thanfemale Figure 9.8c)). Lastly, a statistically significant difference is also observed
between age groups (Ongay ANOVA test, p<0.001), with older participants presenting higher

values compared to younger participantsgure9.8d)). For female participants the difference is

more distinct in the younger participant&igure9.8e)), while for male participants it is more

distinct in the older participantd{gure9.8f)).

Weighted mean haemoglobin

The mean Hb value, after weighting to match the population margins, is 134.75 g/L (SD 12.80).
Normal ranges are: 11550 g/L for 616-yearolds; 120-160 g/L for 1618-year-old females and 130

170 g/L for 1618yearold malest'? For detailed weighted mean haemoglobin values by category,
seel5.2 Weighted results of biosamplesbout 11.3% of children have outf-range values, with
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9.4.4

4.7% below the range4(1% of 616-year-olds, 0.6% of female 14.8yearoldsand0% of male 12
18yearolds) ands.6% above the rangé (8% of 616-yearolds 0% of female 1:28-yearolds and
0.8% of male 16.8-yearolds).

Total cholesterol

Total cholesterol reflects overall lipid levels. Total cholesterol is a commonly used biomarker for
assessing blood lipid status and evaluating cardiovasculdfrigk The analysis was performed in
five batches during the main phase, at the Cld¥ntral laboratory, using CHQOPAP enzymatic
method, on plasmdithium-heparin matrix. The normal range was defined according to Grundy et
al, 2019%, as <5.1 mmol/L (17099 mg/dl) or below.

Key total cholesterol results are presentedliable9.13, Table9.14 and Figure9.9.

Table9.13: Summary statistics for total cholesterol

D 0 O

Cholesterol (mmol/L) 4.07 0.72 4.00 0.90 2.20 7.30 820

SD:standard deviation, IQR: interquartile range (F¥35), Min: minimum value, Max: maximum value, Missing: number
of missing values.

Table9.14: Out of range cases for total cholesterol

N out of range Below threshold Above threshold

73 - 73

N out of range number of samplesut of the normal range
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Figure9.9 Total cholesterol distribution: overall and stratified by centre, sex and age group

(a) Histogram of total cholesterol (mmol/L) (b) Boxplots of total cholesterol (mmol/L) across centres
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Normal range: below 5.1 mmol/L.

Figure9.9a) shows the distribution of total cholesterol among participants. Statistically significant
differences are observed across study centres (@ag ANOVA test, p=0.001) even though they
were all measured in batches at one location, with the highest valaected in the Vaud centre,

and the lowest in the Zurich centré-igure 9.9b)). Statistically significant differences are also
20 4SNWSR 0S¢ SS kst p=H.B0B)Awitld f¢maldzireSehiin@highdi values than male
participants(Figure9.9c). This finding is consistent with observations from previous population
based studies in children and adolescent in various settings gl&Baffy However, no statistically
significant difference is observed between age groups, with distribution curves largely overlapping,
as illustrated irFigure9.9d), e), f).

Weighted mean total cholesterol

The mean total cholesterol value, after weighting to match the population margins, is 4.03 mmol/L
(SD 0.76). Total cholesterol values below 5.1mmol/L are considered Aétnfadr detailed
weighted mean total cholesterol values by categmge 15.2 Weighted results of biosamples
About8.7%of childrenare above the normal range.

191



9.45 HDL cholesterol

Cholesterol is transported to the liver by HDL particles for elimination. HDL cholesterol is commonly
used biomarker to assess blood lipid status and cardiovasculdf®®k The analysis was
performed infive batches during the main phase, at the CHUV central laboratory, using CHOD
PAP enzymatic method, on plas#ithium-heparin matrix. A normal value was defined as > 1
mmol/L (> 40 mg/dl), according to Grundy et al, 264%Key HDL cholesterol results are presented

in Table9.15, Table9.16 and Figure9.10.

Table9.15: Summary statistics for HDL cholesterol

I I T L B T

HDL cholesterol (mmol/L) 1.49 0.31 1.50 0.40 0.70 2.90 820

SD: standard deviation, IQR: interquartile range ¢(PZ5), Min: minimum value, Max: maximum value, Missing: number
of missing values.

Table9.16: Out of range cases for HDL cholesterol

N out of range Below threshold Above threshold

35 35 -

N out of rangenumber of samplesut of the normal range

Figure9.10 Distribution of HDL cholesterol: overall and stratified by centre, sex and age group

Normal range: above 1 mmol/L.
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