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[bookmark: _Toc210118318][bookmark: _Hlk206670029]Figure S1. Sampling flow chart and sample size. Participants reporting extreme energy intakes (<800 or >4200 kcal/day for men; <600 or >3500 kcal/day for women) were considered as mis-reporters. 24hR = non-consecutive 24-hour dietary recalls. 


	[bookmark: _Toc210118319][bookmark: _GoBack]Table S1. Number of Participants Excluded Due to Implausible Energy Intakes, by Country, Sex, and Age Group

	 
	Europe
	UK
	France
	Spain
	Netherlands
	Portugal
	Hungary
	Switzerland
	Finland
	Estonia

	Women/Age group [18:45[
	47
	1
	8
	0
	4
	5
	4
	8
	0
	17

	Women/Age group [45:65[ 
	40
	1
	7
	0
	2
	11
	2
	4
	1
	12

	Women/Age group [65:80[ 
	18
	0
	2
	1
	1
	8
	1
	1
	1
	3

	Men/Age group [18:45[
	79
	1
	14
	2
	3
	23
	10
	17
	2
	7

	Men/Age group [45:65[ 
	47
	0
	11
	1
	3
	11
	5
	9
	2
	5

	Men/Age group [65:80[ 
	25
	2
	5
	0
	1
	3
	2
	5
	1
	6

	Total
	256
	5
	47
	4
	14
	61
	24
	44
	7
	50





	[bookmark: _Toc210118320]Table S2. Survey Respondent Distribution by Country, Sex, and Age Group: Counts, Within-Group Proportions, and Country Weights

	 
	Europe
	UK
	France
	Spain
	Netherlands
	Portugal
	Hungary
	Switzerland
	Finland
	Estonia

	Total – Count
	16083
	519
	2074
	929
	1733
	3703
	1032
	2013
	1481
	2599

	Total – Survey Proportion
	100%
	3.23%
	12.90%
	5.78%
	10.78%
	23.02%
	6.42%
	12.52%
	9.21%
	16.16%

	Total – Country Weight
	100%
	28.30%
	27.91%
	20.52%
	7.50%
	4.59%
	4.43%
	3.77%
	2.41%
	0.58%

	Women – Count
	9025
	301
	1217
	531
	860
	1970
	521
	1115
	778
	1732

	Women – Survey Proportion
	100%
	3.34%
	13.48%
	5.88%
	9.53%
	21.83%
	5.77%
	12.35%
	8.62%
	19.19%

	Women – Country Weight
	100%
	28.13%
	28.20%
	20.36%
	7.38%
	4.74%
	4.52%
	3.70%
	2.37%
	0.60%

	Men – Count
	7058
	218
	857
	398
	873
	1733
	511
	898
	703
	867

	Men – Survey Proportion
	100%
	3.09%
	12.14%
	5.64%
	12.37%
	24.55%
	7.24%
	12.72%
	9.96%
	12.28%

	Men – Country Weight
	100%
	28.47%
	27.62%
	20.69%
	7.62%
	4.44%
	4.34%
	3.83%
	2.44%
	0.56%

	Age group [18:45[ – Count
	6397
	193
	761
	449
	433
	1730
	236
	903
	508
	1184

	Age group [18:45[ – Survey Proportion
	100%
	3.02%
	11.90%
	7.02%
	6.77%
	27.04%
	3.69%
	14.12%
	7.94%
	18.51%

	Age group [18:45[ – Country Weight
	100%
	29.10%
	27.52%
	20.62%
	7.18%
	4.36%
	4.51%
	3.80%
	2.31%
	0.59%

	Age group [45:65[ – Count
	5738
	195
	809
	217
	695
	1322
	272
	776
	553
	899

	Age group [45:65[ – Survey Proportion
	100%
	3.40%
	14.10%
	3.78%
	12.11%
	23.04%
	4.74%
	13.52%
	9.64%
	15.67%

	Age group [45:65[ – Country Weight
	100%
	27.39%
	28.04%
	21.08%
	7.80%
	4.68%
	4.28%
	3.83%
	2.34%
	0.56%

	Age group [65:80[ – Count
	3948
	131
	504
	263
	605
	651
	524
	334
	420
	516

	Age group [65:80[ – Survey Proportion
	100%
	3.32%
	12.77%
	6.66%
	15.32%
	16.49%
	13.27%
	8.46%
	10.64%
	13.07%

	Age group [65:80[ – Country Weight
	100%
	28.07%
	28.65%
	19.14%
	7.73%
	5.01%
	4.50%
	3.54%
	2.78%
	0.60%

	Women/Age group [18:45[ – Count
	3713
	126
	451
	286
	209
	973
	108
	523
	275
	762

	Women/Age group [18:45[ – Survey Proportion
	100%
	3.39%
	12.15%
	7.70%
	5.63%
	26.21%
	2.91%
	14.09%
	7.41%
	20.52%

	Women/Age group [18:45[ – Country Weight
	100%
	29.06%
	27.89%
	20.42%
	7.15%
	4.46%
	4.42%
	3.76%
	2.25%
	0.57%

	Women/Age group [45:65[ – Count
	3200
	107
	474
	113
	356
	685
	150
	422
	276
	617

	Women/Age group [45:65[ – Survey Proportion
	100%
	3.34%
	14.81%
	3.53%
	11.13%
	21.41%
	4.69%
	13.19%
	8.63%
	19.28%

	Women/Age group [45:65[ – Country Weight
	100%
	27.34%
	28.29%
	20.88%
	7.65%
	4.84%
	4.36%
	3.75%
	2.31%
	0.58%

	Women/Age group [65:80[ – Count
	2112
	68
	292
	132
	295
	312
	263
	170
	227
	353

	Women/Age group [65:80[ – Survey Proportion
	100%
	3.22%
	13.83%
	6.25%
	13.97%
	14.77%
	12.45%
	8.05%
	10.75%
	16.71%

	Women/Age group [65:80[ – Country Weight
	100%
	27.43%
	28.75%
	19.22%
	7.43%
	5.20%
	5.02%
	3.49%
	2.78%
	0.70%

	Men/Age group [18:45[ – Count
	2684
	67
	310
	163
	224
	757
	128
	380
	233
	422

	Men/Age group [18:45[ – Survey Proportion
	100%
	2.50%
	11.55%
	6.07%
	8.35%
	28.20%
	4.77%
	14.16%
	8.68%
	15.72%

	Men/Age group [18:45[ – Country Weight
	100%
	29.14%
	27.15%
	20.82%
	7.20%
	4.27%
	4.60%
	3.84%
	2.36%
	0.60%

	Men/Age group [45:65[ – Count
	2538
	88
	335
	104
	339
	637
	122
	354
	277
	282

	Men/Age group [45:65[ – Survey Proportion
	100%
	3.47%
	13.20%
	4.10%
	13.36%
	25.10%
	4.81%
	13.95%
	10.91%
	11.11%

	Men/Age group [45:65[ – Country Weight
	100%
	27.43%
	27.79%
	21.29%
	7.95%
	4.51%
	4.20%
	3.92%
	2.37%
	0.54%

	Men/Age group [65:80[ – Count
	1836
	63
	212
	131
	310
	339
	261
	164
	193
	163

	Men/Age group [65:80[ – Survey Proportion
	100%
	3.43%
	11.55%
	7.14%
	16.88%
	18.46%
	14.22%
	8.93%
	10.51%
	8.88%

	Men/Age group [65:80[ – Country Weight
	100%
	28.80%
	28.54%
	19.05%
	8.07%
	4.79%
	3.90%
	3.59%
	2.78%
	0.48%





	[bookmark: _Toc210118321]Table S3. Weighted proportions

	 
	Sex
	Age
	Education

	Country
	Women
	Men
	18-44
	45-64
	65-80
	Lower
	Higher

	Europe
	50.84
	49.16
	46.72
	35.52
	17.76
	58.02
	41.98

	United Kingdom
	50.56
	49.44
	46.89
	34.92
	18.18
	[bookmark: RANGE!H16]n/a
	n/a

	France
	51.34
	48.66
	46.32
	36.16
	17.52
	56.65
	43.35

	Spain
	50.39
	49.61
	48.87
	34.86
	16.27
	58.24
	41.76

	The Netherlands
	50.07
	49.93
	43.96
	36.88
	19.16
	52.15
	47.85

	Portugal
	52.48
	47.52
	44.43
	36.28
	19.30
	77.29
	22.71

	Hungary
	51.77
	48.23
	46.59
	34.79
	18.62
	63.50
	36.50

	Switzerland
	50.04
	49.96
	46.53
	36.56
	16.91
	50.97
	49.03

	Finland
	50.19
	49.81
	44.21
	34.99
	20.80
	n/a
	n/a

	Estonia
	53.01
	46.99
	47.88
	34.50
	17.62
	43.66
	56.34
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[bookmark: _Toc210118322]Figure S2. Daily individual food consumption (g/day). The grey area indicated in the figure corresponds to the aggregated European mean.


	[bookmark: _Toc188454499][bookmark: _Toc210118323]Table S4. EAT-Lancet reference diet, with possible ranges, for an intake of 2,500 kcal/day

	Food components
	Macronutrient intake (possible range), g/day
	Caloric intake, kcal/day

	Whole grains
	
	

	Rice, wheat, corn, and other†
	232 (total gains 0–60% of energy)
	811

	Tubers or starchy vegetables
	
	

	Potatoes and cassava
	50 (0–100)
	39

	Vegetables
	
	

	All vegetables
	300 (200–600)
	

	Dark green vegetables
	100
	23

	Red and orange vegetables
	100
	30

	Other vegetables
	100
	25

	Fruits
	
	

	All fruit
	200 (100–300)
	126

	Dairy foods
	
	

	Whole milk or derivative equivalents (eg, cheese)
	250 (0–500)
	153

	Protein sources
	
	

	Beef and lamb
	7 (0–14)
	15

	Pork
	7 (0–14)
	15

	Chicken and other poultry
	29 (0–58)
	62

	Eggs
	13 (0–25)
	19

	Fish
	28 (0–100)
	40

	Legumes
	
	

	Dry beans, lentils, and peas
	50 (0–100)
	172

	Soy foods
	25 (0–50)
	112

	Peanuts
	25 (0–75)
	142

	Tree nuts
	25
	149

	Added fats
	
	

	Palm oil
	6.8 (0–6.8)
	60

	Unsaturated oils
	40 (20–80)
	354

	Dairy fats (included in milk)
	0
	0

	Lard or tallow
	5 (0–5)
	36

	Added sugars
	
	

	All sweeteners
	31 (0–31)
	120


Willett W, et al. Food in the Anthropocene: the EAT-Lancet Commission on healthy diets from sustainable food systems. Lancet. 2019;393(10170):447-492.
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[bookmark: _Toc210118324]Figure S3. Correlation and agreement between indices.
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[bookmark: _Toc210118325]Figure S4. PHD indices according to sex in nine European countries. Lines inside the violins denotes means. Black lines represent European means.
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[bookmark: _Toc210118326]Figure S5. PHD indices according to age in nine European countries. Lines inside the violins denotes means. Black lines represent European means.
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[bookmark: _Toc210118327]Figure S6. PHD indices according to education level in nine European countries. Lines inside the violins denotes means. Black lines represent European means.



[bookmark: _Toc210118328]Extended discussion: Heterogeneity in European food consumption
Marked heterogeneity in food consumption patterns across countries was found in the current study. For example, our findings reflect those of Price et al., who reported whole grain intakes ranging from 4.7 g/d in France to 63 g/d in Finland [1]. The high consumption in Finland is attributable to traditional foods such as rye bread and oatmeal, which are linked to improved health outcomes [2]. In contrast, nearly half of the French adults reported zero whole grain intake in previous research [3]. Regular whole grain intake is associated with improved health outcomes [4], supporting the value of interventions such as the French national promotion campaign of whole grains and legumes, which has shown particular benefits among lower socioeconomic groups [5].
Legume consumption was low in all countries, consistent with Hughes et al., who reported that no European country met the legume target, with more than one-third of countries reporting median intakes of less than 10 g/d [6]. Spain and the UK showed the highest legume intakes, likely reflecting the traditional dietary patterns [7]. Nuts were the least consumed food group, with a mean intake of 5.2 g/d, however the Netherlands reported more than double this average. These findings are consistent with those of the EPIC cohort [8] and recent data from Daas et al. [9], underscoring the importance of promoting nut intake, given its strong association with reduced risks of cardiovascular disease, cancer, and all-cause mortality [10].
Spain had the highest consumption of unsaturated oils and the lowest levels of saturated fats, whereas the UK and Switzerland exhibited low consumption of unsaturated oils and high levels of saturated fats. These patterns reflect regional differences, with Mediterranean countries favoring vegetable oils and Northern/Central Europe relying more on animal fats [11]. Replacing saturated fats with polyunsaturated fats reduces cardiovascular risk [12], and the environmental benefits of plant-based oils support the promotion of oilseed crops in dietary policies, considering ecological and economic factors [13].
Although fruit and vegetable consumption exceeded the global intake [14], they remained below the PHD targets [15]. The European vegetable intake (189.6 g/d) covered only 63% of the 300 g/d benchmark, and fruit intake (177.1 g/d) was also insufficient. The UK had the largest deficits, with previous estimates showing only 88 g of fruit and 140 g of vegetables consumed daily [16]. In Spain, low vegetable intake contrasted with relatively adequate fruit consumption, reflecting patterns observed in the ENRICA cohort, where only 2.75% of adults met the recommendation of three daily servings of vegetables [17].
Spain and Portugal rank among the highest in Europe for fish consumption, showing substantial adherence to the PHD recommendations [18]. In contrast, Hungary and the Netherlands have the lowest intakes, below the PHD benchmark. Fish consumption is especially low in Central and Eastern Europe, less than half the European average, and lowest in Hungary, where only 20% of adults eat fish monthly [19]. Low intake in the Netherlands reflects traditional diets favoring meat and potatoes [20], while limited access to the sea also contributes to the low intake in Central and Eastern Europe [19].
Overconsumption of foods to limit was common across countries. The average red meat intake was 82.5 g/d—nearly six times the recommended 14 g/d—with Estonia and Hungary having particularly high intakes. In Estonia, pork alone exceeded the PHD threshold by over 1,100%, reflecting the cultural preferences and agricultural policies. Traditional diets in both countries emphasize red meat, potatoes, refined grains, and processed fats [21,22]. Reducing red meat consumption remains challenging due to entrenched cultural, economic, and political factors, including subsidies that lower meat prices relative to plant-based foods [23,24]. In 2020, European per capita meat consumption was more than double the global average and is expected to remain stable until 2030 [25]. Addressing this requires integrated policies that align public health, environmental, and agricultural goals, such as the Farm-to-Fork strategy, although fragmented national dietary guidelines hinder implementation [26].
Intake of added sugars (54.6 g/d) and saturated fats (28.2 g/d) exceeded the PHD targets across all countries. Switzerland and the UK showed particularly high added sugar intake, consistent with reports of total and added sugars two to three times above the recommended limits [27,28]. In the UK, soft drinks account for roughly one-third of sugar intake, compared to 12% in Portugal [29]. Conversely, in Switzerland, sweets and pastries are the main sources of sugar [30]. Nearly 90% of Portuguese adults meet the WHO guideline of <10% energy from added sugars, explaining their closer alignment with the PHD targets [29]. Despite regulatory efforts, interventions such as taxation, front-of-pack labeling, and marketing restrictions remain inconsistently implemented across Europe, highlighting persistent systemic challenges and the need for stronger public health policies [31-33].
Transforming Europe’s food systems toward healthier and more sustainable diets requires coordinated cultural, structural, and behavioral changes, supported by multi-level and multi-sectoral governance with policy playing a central role. Coordinated action across all levels and sectors remains essential to overcome entrenched power imbalances and achieve meaningful change. Table S4 summarizes examples of actions that can support this transformation.

[bookmark: _Toc210118329][bookmark: _Hlk210050920]Table S5. Example multi-level and -sectoral actions that can promote healthier and more sustainable food choice architecture
	
	Example Multi-Sectoral Actions

	Micro-Level (community)
	Utilising participatory governance approaches where communities can actively shape their food environments based on principles of food sovereignty.
· Supporting Local Solidarity-based Partnerships for Agroecology and Community Supported Agriculture [34]
· Territorial markets [35] 

	Meso-level (regional/national government)
	Public bodies at a regional level as well as Member States can implement context-sensitive initiatives and policies to support local, healthier and more sustainable food systems.
· Disincentivising farming practices that deliver agroecosystem disservices, such as the use of chemical pesticides
· Incentivising farmers to adopt environmentally friendly practices that deliver agri-environment-climate public goods [36], including through the use of innovative land tenure agreements [37]
· Implementing innovative/dynamic public procurement approaches in public facilities such as providing healthier and more sustainable school meals [38]
· Designing zoning laws and providing governments the legal tools to create healthier food environments, such as the ‘No-Fry Zone’ policy at a local level in Ireland [103]
· Policies to protect vulnerable population groups from the harmful impact of food marketing [39]
· Removing VAT on fruits and vegetables [40]

	Macro-level (EU)
	Promote fairness and transparency in policy-making processes that ensures a level playing field for all key food system stakeholders to prevent corporate/regulatory capture [41].
· Disincentivising and preventing land grabbing [42]
· Phasing out incentives for red meat and dairy production
· Phasing out and disincentivizing farming practices that deliver agroecosystem disservices, such as the use of chemical pesticides in agriculture [43]
· Incentivisation of farming practices that deliver agri-environment-climate public goods [36,37]
· Universal free school meals that are healthy/sustainable
· Regulations against harmful food products, especially ultraprocessed foods (analogous to regulations for trans fats) [44]
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