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ABSTRACT

Background: The Planetary Health Dietindex (PHDI) prioritizes the well-being of both
individuals and the planet but has yielded mixed results on cardiovascular disease (CVD). Our
aim was to assess the association between the PHDI and risk of CVD.

Methods: A cohort of 118,469 individuals aged 40-69 years from the UK Biobank, who were
free of CVD at 2009-2012 and followed-up to 2021. The PHDI was calculated using at least
two 24-h dietary assessments and included 14 food groups, with-a possible range from 0 to130
points. CVD incidence was defined as primary myocardial infarction or stroke and obtained
from clinical records and death registries.

Results: During a 9.4-year follow-up, 5,257 incident cases of CVD were ascertained. When
comparing the highest (89.9-128.5 points) versusthe lowest quartile (21.1-71.1 points) of PHDI
adherence, the multivariable-adjusted hazard ratio (95% confidence interval) was 0.86 (0.79,
0.94) for CVD, 0.88 (0.80, 0.97) for myocardial infarction, and 0.82 (0.70, 0.97) for stroke. The
association was linear until.a plateau effect was reached at 80 points of adherence to PHDI.
Results remained robust when excluding participants with type 2 diabetes, including only those
with three or more'diet.assessments, or excluding CVD cases in the first three years of follow-
up. The food'group components of the PHDI more strongly associated with reduced CVD risk
were higher consumption of whole grains, whole fruits, fish and lower consumption of added
sugars andfruit juices.

Conclusion: In this large cohort of middle-aged and older British adults, adherence to the
PHDI was associated with lower risk of CVD. These results provide empirical evidence that
this dietary pattern, thoughtto be environmentally sustainable, benefits cardiovascular health.

Keywords: epidemiology, sustainable diet, planetary health, cardiovascular incidence.
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Abbreviations: CVD: cardiovascular disease; PHDI: Planetary Health Diet Index; HR: hazard

ratios; ICD: International Classification of Diseases; BMI: Body Mass Index
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Lay summary

This study found that adherence to the Planetary Health Diet Index (PHDI) was associated
with a reduced risk of cardiovascular disease (CVD) among middle-aged and‘older adults in

the UK.

Key Findings:

« Higheradherence to the PHDI, which emphasizes whole grains, fruits, fish, and reduced
intake of added sugars and fruit juices, is linked.to a significantly lower risk of CVD,
myocardial infarction, and stroke.

« The results were consistent even after accounting for various factors, including
excluding participants with type 2 diabetes and focusing on those with more dietary
assessments, highlighting the robustness of the association between the PHDI and

cardiovascular health.
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INTRODUCTION

Unhealthy diets and lifestyles are major contributors to the global burden of non-communicable
diseases accounting for 11 million deaths and 255 million disability-adjusted life years (DAYLS)
worldwidel. Furthermore, the current food system, occupying one-third of the world’s land
surface and responsible for approximately 30% of global greenhouse gas emissions (nearly
half of methane emissions, two-thirds of nitrous oxide emissions and.3% of carbon dioxide
(CO2) from agriculture sector?), not only exacerbates environmental pollution but also may

pose serious threats to both planetary and human health34.

In light of these challenges, the EAT-Lancet Commission.in'2019° recommended adopting an
optimally caloric planetary health diet producedin sustainable ways, and consisting mostly of
plant-based foods, low amounts of animal source foods, unsaturated fats rather than saturated
fats, and limited refined grains, processed foods, and added sugars. Adopting this dietary
pattern (underthree differentapproaches: a comparative risk model, Global Burden of Disease
model, and Empirical disease risk model) is estimated to prevent 19-24% of premature deaths
globally and has potential health benefits, such as reduced cardiovascular disease (CVD) and
type 2 diabetes®. Also, a global shift to this dietary pattern could reduce the impact of diet on

global greenhouse gas emissions, land use, and freshwater consumption 578,

Recognizing its potential impact, several studies have developed indexes to reflect adherence
to the planetary health diet recommended by the EAT-Lancet commission.®-1% Using such
dietary indexes, most of the studies have found benefits on mortality3 %15, CVD14, type 2
diabetes®11, and cancer!®; however, a few studies have found null associations with CVD 1315,
cancer®2 or total mortality®. Discrepancies might be due to the lack of a standardized scoring

system leading to a complex interpretation of results and a difficult comparison between
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studies. Of note, two studies have been conducted in UK cohorts. The first one involved
46,069 participants in the European Prospective Investigation into Cancer and Nutrition
(EPIC)-Oxford cohort, where the authors found a beneficial association forischaemic heart
disease but not for stroke®. Of note is thatthe EAT-Lancet diet index was built using binary
items and the scale ranged from O to 14 points, which leads to a somewhatnarrow score
range that may limit the power to detect the associations. The second study included more
than 400,000 participants in the UK biobank, in whom no association of this diet index with
CVD was found?®. Nevertheless, baseline diet was assessed only once and with only 29
questions, so the authors acknowledged that some relevant information to build the diet index

could have been missed; the final binary score ranged from 0 to 11 points.

We aimed to overcome these discrepancies.and some potential methodological shortfalls by
using the Planetary Health Diet Index (PHDI) described by Bui et al.16, which uses a
continuous scale from 0 to 130 points, and used at least two (up to five) 24-hour dietary
assessments in a large prospective cohort of British adults, to assess the association between

the PHDI and risk of CVD.
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METHODS
Study design and population

The UK Biobank is a prospective population-based study conducted in the United Kingdom
(specifically, England, Wales, and Scotland) comprising approximately 500,000 individuals
aged 40-69 years at the time of enrollment. Detailed study procedures have been previously
documented!”18, In summary, participant recruitment took place from 2006 to 2010 at twenty-
two assessment centers. During their initial visit, participants submitted-biological samples,
completed a touch-screen questionnaire, participated in_a computer-assisted interview, and
underwent a physical examination. Subsequently, some participants completed up to five
online follow-up 24-hour dietary assessments between 2009 and 2012 (cycle 1: February 2011
to April 2011; cycle 2: June 2011 to September 2011; cycle 3: October 2011 to December
2011; cycle 4: April 2012 to June 2012). For this analysis we included only participants with at
least two dietary assessments and plausible energy intake (n=126,821). We excluded those
with missing data on components of the PHDI (n=57), sociodemographics (n=928), lifestyle
variables (n=675), chronic diseases (diabetes, CVD, cancer and hypertension) (n=1,438), and
cholesterol-lowering medication (n=4). Additionally, to reduce the risk of reverse causation
(i.e., health status influencing dietary habits, rather than the opposite) we excluded those
participants with prevalent CVD (n=5,246), leaving a final sample of 118,469 persons

(Supplemental Figure 1).

Ethical approval for this study was granted by the Northwest Multi-Centre Research Ethics

Committee (REC reference 11/NW/0382) in 2011 and subsequently renewed in 2016
(16/NW/0274) and 2021 (21/NW/0157). Written informed consent was obtained from all study

participants.
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Assessment of Planetary Health Diet

Food consumption at baseline (from 2009 to 2012) was gathered using the Oxford WebQ, a
web-based 24-hour dietary assessment tool1°. To capture the participants' typical dietary
habits, we only included the 126,821 individuals with a minimum of two (up to a maximum of
five) dietary assessments, and the mean values were used in the analyses. Among the
included participants, 44,779 had undertaken two dietary assessments, 39,744 three, 28,518
four, and 5,428 five assessments. Comprehensive information eoncerning the estimation of
food group consumption, as well as nutrient and total energy.intake; has been documented
elsewhere?021, We calculated the PHDI following the procedure published by Bui et al.6, with
the primary objective of measuring compliance with the dietary guidelines in the EAT-Lancet
report® except for the unsaturated fatty acid.component, due to lack of information. Briefly, 14
food groups were created. The minimum score assigned to each food group, which is 0, is
determined by the level of consumption associated with the most unfavorable health impact,
often set at 0 g/day for healthfulfood groups. Conversely, the maximum score assigned to
each food group, which is 20 (with exceptions for non-soy legumes with a maximum score of 5,
and soy foods with a maximum score of 5), is based on the level of consumption associated
with the most favorable health impact, usually set at 0 g/day for unhealthful food groups.
Intermediate scores were assigned proportionally to consumption levels between the minimum
and maximum (Supplemental Table 1). The possible range of the PHDI is 0 to 130 points,

and a higher score indicates higher adherence to the Planetary Health Diet.

Assessment of cardiovascular disease

Incident CVD was defined as a primary myocardial infarction (MI) or stroke event, according to

the International Classification of Diseases (ICD) 10t edition. CVD was defined as ischemic
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heart disease (120), Ml (121-123, 124.1, or 125.2), and stroke (160, 161, 163, or 164). Ischemic
stroke (163) and haemorrhagic stroke (I61) were analyzed jointly or separately, as appropiate.
Incidence of CVD was defined as the first CVD-related hospital admission or death identified
by linkage to the Hospital Episode Statistics (HES) and national death index, respectivelyl’.
Hospital admission data was available up until September 2021 for England, untilJuly 2021 for
Scotland, and until February 2018 for Wales. Information on vital status and date of death
based on central registers were obtained for England and Scotland up to the 30th of
September 2021, and up to the 31st of October 2021 for Wales.-Length of follow-up was
estimated as time from the last dietary assessment (2009-2012) to the date of the first CVD-

related hospitalization, death, or end of follow-up, whichever came first.

Assessment of potential confounders

At baseline, participants reported demaographic information, including sex, age, ethnicity,
educational attainment, socioeconomic status (determined by the Townsend deprivation
index??), and data on smoking habits (never, former, or current), alcohol consumption, physical
activity, and the use of medications and vitamin supplements. The presence of pre-existing
medical conditions, as classified using ICD10 coding, and the use of cholesterol-lowering

medications were also self-reported. Baseline body mass index (BMI) was calculated as

measured weight (kg) divided by the square of measured height (m).
Statistical analysis

Multivariable Cox proportional-hazard models, using age as the underlying timescale, were

used to compute hazard ratios (HR) and their corresponding 95% confidence intervals (CI) for

10
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the association between the PHDI and incident CVD. The PHDI was categorized into quartiles
and analyzed per 20-point increment, with the lowest quartile (representing the lowest
adherence) serving as the reference. We fitted three progressively adjusted models: Model 1,
adjusted for sociodemographic variables (sex, ethnicity, educational level, deprivation.index)
and region of assessment center; Model 2, further adjusted for lifestyle variables.at baseline
(smoking status, total energy intake, alcohol intake, and physical activity); and Model 3 further
adjusted for intermediate conditions (type 2 diabetes, BMI, cancer, and hypertension),
cholesterol-lowering medications, number of medications, and vitamin supplement use at
baseline. P-trends were calculated by entering the PHDI'in quartiles as a continuous variable
in the models. We conducted separate analyses for each-food group within the PHDI (per 2-
pointincrement). Additionally, we assessed deviation from linearity by modeling the PHDI as a

restricted cubic spline in a Cox regression model adjusted as Model 3.

We implemented a series of sensitivity analyses. First, we repeated the main analyses
excluding participants with type 2 diabetes and cancer at recruitment, given its association with
CVD; second, we replicated the main analysis within the participants having at least three
dietary assessments;.and third, we excluded the participants with incident CVD during the
initial three years of follow-up. Additionally, to investigate potential effect modification, we
conducted stratified analysis and tested interaction terms between the PHDI and sex, age
(<65, =65 years), deprivation index (at or below the median, above the median), physical
activity (tertiles), smoking status (never, former, and current), BMI (<25, 25-29.9, 230 kg/m?),
hypertension and diabetes. We also evaluated the Fine Gray model for competing mortality
risks. Finally, in secondary analysis we assessed the association between a similar previously

derived healthful plant-based diet and risk of CVD?23,

11

20z Joqwaldag ¢ uo 1sanb Aq 6GEGY . /2/z8z9emz/odling/e60 1L 0 L/10p/aoue-aoueApe/odiina/woo dno-oiwapese//:sdiy wouy papeojumoq



Proportional hazards assumption was assessed plotting the survival probability of CVD over
follow-up for the PHDI quartiles (which were rather parallel) and using the Schoenfeld
residuals method, which nevertheless resulted in a p value <0.05. However, itis expected that
the HR will vary somewhat over the follow-up, so the overall HR should be interpreted as a

weighted average of the HRs over the follow-up period.

Analyses were conducted using Stata version 17 (Stata-Corp LLC, College Station, Texas). All
p-values were two-sided, and statistical significance was set at p <0.05

12
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RESULTS

Baseline characteristics of the participants according to quartiles of the PHDI are shown in
Table 1. Compared to those in the lowest quartile of PHDI, those in the highest quartile
(highest adherence) were more likely to be females and non-smokers, and to have higher
educational level, lower energy intake, higher physical activity, and normal weight; also, they
took vitamins more often, took cholesterol-lowering medications less.often'and had fewer
morbidities. Compared to the analytic sample, the excluded participants were older and more
likely former smokers, and more often suffered from obesity, hypertension, diabetes, and took

cholesterol-lowering medications (Supplemental Table 2).

After a median follow up of 9.4 years, 5,257 incident cases of CVD were ascertained When
comparing the highestversus the lowest quartile of PHDI, the multivariable adjusted HRs (95%
Cl) were 0.86 (0.79, 0.94) for total CVD, 0.88 (0.80, 0.97) for myocardial infarction, and 0.82
(0.70, 0.97) for stroke (Table 2). By subtypes of stroke, participants in the highest versus the
lowest quartile of PHDI had lower risk of ischemic stroke (0.77 [0.64, 0.93]) but not for
haemorrhagic stroke(0.97 [0.67, 1.39]). Of note was the low number of haemorrhagic stroke
cases (Supplemental Table 3). The graphic relationship between the exposure and the
outcome confirmeda linear-relationship until a a plateau effect was reached after 80 points of
adherence to the PHDI (p values for nonlinearity were: 0.04 for CVD, 0.07 for MI, and 0.08 for

stroke)(Supplemental Figure 2). An inverse association was also found between the PHDI

score (per 20-pointincrease) and total CVD, myocardial infarction, and stroke (Table 2).

The inverse association between PHDI and CVD was consistentin sensitivity analyses when
we excluded the participants with type 2 diabetes or cancer (Supplemental Table 4), when we

included only participants with three or more dietary assessments (Supplemental Table 5),

13
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and when we excluded cases of CVD during the three first years of follow-up (Supplemental
Table 6). In subgroup analyses, the PHDI was somewhat more strongly associated with total
CVD, myocardial infarction, and stroke in men than women and in participants with a BMI > 25
kg/m2 or in the highest tertile of physical activitybut there was no evidence of an statistical
interaction except for physical activity and CVD (Supplemental Table 7). The associations
were robust and in the expected direction in all strata. A significant interaction was found for
physical activity, smoking, and hypertension for total CVD, so the association was stronger in
those with higher physical activity, current smokers, and those without hypertension.
(Supplemental Table 7). Finally, the results remained.also robust after using a competing risk

analysis considering death as a competing event (Supplemental Table 8).

The associations between each food group (per 2-point increment) of the PHDI and CVD risk
are shown in Figure 1. While all associations were in the expected direction, the food
components most associated with reduced CVD risk were whole grains, whole fruit, fish and

avoiding added sugar and fruit juices.

Finally, in the association between a healthful plant-based diet and the risk of CVD which was
significant for total CVD: HR and (95%CI) for highest versus lowest quatrtile of the diet: 0.91

(0.84, 1.00), and forMl: 0.91 (0.82, 1.00) but not for stroke (Supplemental Table9).

14
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DISCUSSION

In this large prospective cohort of middle age and older British adults, we found a strong
inverse association between higher adherence to the PHDI and the risk of CVD, including
myocardial infarction and stroke. Comparing with participants in the lowest quartile of PHDI
adherence, those in the highest quartile had a relative 14% lower risk of total CVD, 12% lower

risk of myocardial infarction, and 18% lower risk of stroke. These results remained robustin

several sensitivity analyses.

Previous studies have also found benefits of the planetary health diets on various health
outcomes including mortality 91224 CVD?®14.2526 cancer!®15 and diabetes®1127-29 |n line with
our study, the EPIC-Oxford cohort found a 28% lower risk of ischemic heart disease in those
with higheradherence to EAT-Lancet diet (12-14 points) compared to the lowest adherence (4-
9 points).? However, no association was found for stroke. Similarly, the EPIC-Netherlands
cohort, found al4% and 12% lower risk of CVD and coronary heart disease, respectively, with
higher adherence to EAT-Lancet diet, but not with total stroke'* and a Swedish cohort a 20%
lower risk of coronaryevents?®. Regarding subtypes of stroke, a Danish cohort found a lower
risk of subarachnoid stroke with higher adherence to diet?6. We did not find any association
with hemorrhagic stroke. Although the etiologies, and risk factors of each subtype of stroke
differs there were a low number of hemorrhagic stroke cases, so the results for this subtype

should be interpreted with caution.

However, not all studies have reported an inverse association with total CVD. In the NutriNet-
Santé cohort with 62,382 participants and 786 cases of CVD events, no association was found
between the EAT-Lancet diet and CVD.'2 More recently, another analyses of the UK biobank

cohort, found no association between the EAT-Lancet diet and CVD?®, Our study differs from

15
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the latter in several aspects: the touchscreen questionnaire used in the previous study
included only 29 questions and did not capture information on some significant foods (e.g.,
potatoes, pasta, rice, miscellaneous cereals, cakes, biscuits, buns). These foods can account
for 22-25% of fiber intake? 3% and may contribute to reducing the risk of CVD 3%, Also, this
alternative PHDI did not include legumes or nuts, so it could underestimate.the study
association, given their recognized benefits on CVD?32. Second, we analyzed a subsample of
participants with at least two 24-h dietary assessments (n=118,469) in lieu of 447,000+
individuals with information in the touchscreen FFQ. Third, theirscoring method to develop the
PHDI differed considerably from ours. We used a continuous score that allowed us to capture
the variation between the reference levels of the EAT-Lancet diet. In addition, the range of
possible consumption levels for each food group allowed exchanges within a given total
energy intake. Specifically, the scoring criteria were derived from the dose-response
relationships between each food group andthe risk of major chronic diseases6, and the
possible PHDI range was from 0 t0130. However, in the previous UK Biobank study?4, the
authors scored the consumption.of the food groups dichotomously (possible range 0-11),

which may limit the‘power to detect associations.

All the above-mentioned reasons, as well as differences in sample size, follow-up duration,
and baseline.characteristics of the cohorts, the definition of the food groups (including the
combination of whole and refined grains in the same group), may contribute to the
discrepancies in results between studies. A consensus is needed on how to operationalize the

PHDI.

The EAT-Lancet diet is similar to other plant-based diets associated with improved health

outcomes?3:3334 although in our study comparing the results with a healthful plant-based diet

16
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where somewhat weaker, possible due to differences in how these diets were defined.
Nonetheless, the positive improved health outcomes found in all of them are in part due to the
beneficial effects of their food components. Fruits, vegetables, nuts and whole grains are rich
in antioxidants, phytochemicals with anti-inflammatory properties, and fiber, which can help
control glucose and cholesterol levels3>36:37, The low amount of saturated fatty acids may help
reduce LDL cholesterol and thus atherosclerosis development. This dietis also rich in
potassium and low in sodium, which is beneficial for blood pressure32. Thus, the effects of this
dietary pattern can be partly mediated through lowering CVD risk factors; indeed, the EAT-
Lancet diet has been associated with lower BMI, non-HDL cholesterol, and systolic blood
pressure?3940_ In our study, the direction of the associations remained in all strata of BMI,
diabetes, age, etc. However, we found three significant interactions between the PHDI and
total CVD: first, the association was strongerin those more physically active (as expected, as
physical activity could act synergically.with dietin lowering CVD risk). In contrast, the strongest
protective association was found.among current smokers; this may be partly because former
smokers often quitted smoking for health reasons, and they may have a higher accumulated
risk of CVD and other chronic diseases from long-term tobacco exposure. However, these
results, as well asthe observed stronger association between the PHDI and CVD in non-

hypertensive participants, required further research. Despite

Finally, upon examining the associations between the PHDI food groups and CVD, we
observed a general trend towards lower risk of CVD, with higher consumption of whole grains,
whole fruits, and fish, and lower consumption of added sugars showing the strongest

associations. This confirms the health benefits of each individual component of the PHDI, but

17
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also highlights the importance of their combined effects (note that the associations of the PHDI

food groups were weaker than that of the PHDI as a whole).

Strengths and limitations

Strengths of this study include the prospective design, the large sample size, the moderately
long follow-up, the use of repeated 24-hour dietary assessments, and the-high reliability and
completeness of ascertainment of incident CVD. However, this study also has some
limitations. First, because lifestyle and diet are self-reported, some measurement error is
inevitable, potentially biasing the true association in any direction4?. Additionally, our study
could not account for potential changes in diet over time, which may affect long-term health
outcomes. Also, two dietary assessments may not perfectly reflect usual food consumption;
however, we obtained similar results when we used three or more assessments. Second, we
could not estimate the consumption of unsaturated oils, and as it was one of the food groups
that drove most of the association with mortality in another study ¢, we may be underestimating
the true association of the PHDI with lower CVD risk. Additionally, the PHDI has a limited
capacity to accuratelyassess the intake of ultra-processed foods. Although some components
of the index, such as the consumption of added sugars and fruit juices, may indirectly relate to
the intake of ultra-processed foods, it does not explicitly account for the degree of food
processing that have been previously associated with increased risk CVD#2, Third, as in all
observational studies, residual and unmeasured confounding cannot be ruled out, despite that
we adjusted for a number of potential confounders. Fourth, generalizability might be limited
because participants were recruited voluntarily*3, and participants with more dietary

assessments tended to have a higher educational attainment than the general participants in
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the UK biobank?#4. However, previous studies support that results remain barely unchanged

among those with 3 or more dietary assessments?5:46

CONCLUSION

In a large cohort of middle-aged and older British adults, higher adherence to a planetary
dietary pattern proposed by the EAT-Lancet Commission — designed to benefit both human
health and environmental sustainability —, was associated with lower risk of total CVD,
myocardial infarction and stroke Future research should confirm whether this dietary pattern
yields similar results in other populations, and specifically assess if the protective association
between PHDI and CVD risk reaches a plateau at the highest level of adherence to this

dietary pattern.
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Table 1. Baseline characteristics of the UK Biobank participants by quartiles of the Planetary-Health Diet index

Quartile 1 Quartile 2 Quartile 3 Quartile 4
21.1-71.1 points 71.1-80.7 points 80.7-89.9 points 89.9-128.5 points
N 29,617 29,617 29,617 29,618
Sex, female, n (%) 12,696 (42.9) 16,052 (54.2) 18,079 (61.0) 20,703 (69.9)
Age, years, mean (SD) 57.9(8.04) 58.8 (7.92) 59.2 (7.75) 59.2 (7.62)
Ethnicity, non-white, n (%) 811 (2.7) 879 (3.0) 914 (3.1) 1,092 (3.7)

Region of assessment, n (%)

England 26,891 (90.8)

Wales 1,049 (3.26)

Scotland 1,677 (5.7)
Education, non-university, n (%) 18,245 (60.6)
Deprivation index, mean (SD) -1.58 (2.89)
Smoking status, n (%)

Never 16,170 (54.6)

Former 10,172 (34.4)

Current 3,275 (11.1)
Energy intake, kcal/day, mean (SD) 2,149 (529)
Alcohol, g/day, mean (SD) 1.89 (2.22)

Physical activity, MET minutes per week

Tertile 1 10,883 (36.8)

Tertile 2 9,490 (32.0)

Tertile 3 9,244 (31.2)
Body mass index , n (%)

< 25 kg/m? 9,346 (31.6)

25 — 29.9 kg/m? 12,915 (43.6)

>30 kg/m? 7,356 (24.8)

27,212 (91.8)
909 (3.14)
1,496 (5.1)
16,139 (54.5)
-1.73 (2.77)

17,105 (57.8)
10,443 (35.3)
2,069 (7.0)
2,079 (495)
1.72 (1.95)

9,555 (32.3)
10,242 (34.6)
9,820 (33.2)

10,955 (37.0)
12,500 (42.2)
6,162 (20.8)

27,114 (91.6)
910 (3.01)
1,593 (5.4)
14,683 (49.6)
-1.74 (2.78)

17,702 (59.8)
10,372 (35.0)
1,543 (5.2)
2,026 (482)
1.56 (1.77)

8,751 (29.6)
10,328 (34.9)
10,538 (35.6)

12,554 (42.4)
12,013 (40.6)
5,050 (17.1)

27,226 (91.9)
826 (2.83)
1,566 (5.3)
12,888 (43.5)
-1.64 (2.84)

17,807 (60.1)
10,584 (35.7)
1,227 (4.1)
2,001 (466)
1.37 (1.58)

7,782 (26.3)
10,351 (35.0)
11,485 (38.8)

15,181 (51.3)
10,730 (36.2)
3,707 (12.5)
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Number of medications, mean (SD) 2.02 (2.30)
Vitamin use, n (%) 8,256 (27.9)
Hypertension, n (%) 7,339 (24.8)

Cholesterol-lowering medication, n (%) 3,942 (13.3)
Diabetes, n (%) 1,155(3.9)
Cancer, n (%) 2,023 (6.8)

1,99'(2.25)
9,195 (31.1)
6,905 (23.3)
3,631 (12.3)
1,041 (3.5)
2,150 (7.3)

1.93 (2.21)
9,978 (33.7)
6,381 (21.6)
3,316 (11.2)
965 (3.3)
2,290 (7.7)

1.90 (2.17)
11,678 (39.4)
5,732 (19. 4)
2,853 (9.6)
741 (2.5)
2,422 (8.2)

Abbreviations: N, total number of participants; n, number of participants included.in the category; SD, standard deviation.
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Table 2. Hazard ratios (95% confidence interval) of cardiovascular disease risk.by adherence to the PHDI(quartiles).

Planetary Health Diet index

Quartile 1 Quartile 2 Quartile 3 Quartile 4 Per 20-point
Median (IQR)  64.6 (8.8) 76.2 (4.72) 85.1 (4.54) 96.0 (8.05) p-trend 4 crement
Total CVD
cases/n 1,580/29,618 1,372/29,617 1,228/29,617 1,077/29,617 5257/118,469
Model 1 Ref. 0.89 (0.83,0.96) 0:81(0.75,0.88) 0.78 (0.72,0.85) < 0.001 0.85(0.82-0.89)
Model 2 Ref. 0.91 (0.85,0.99) 0.84 (0.78,0.91) 0.81(0.75,0.88) < 0.001 0.87(0.84-0.91)
Model 3 Ref. 0.93 (0.86, 1.00) 0.87 (0.80,0.94) 0.86(0.79,0.94) <0.001 0.90 (0.86, 0.95)
Myocardial
infarction
cases/n 1,256/29,618 1,076/29,617 942/ 29,617 838/29,617 4,112/118,469
Model 1 Ref: 0.90 (0.83,0.98) 0.80(0.73,0.88) 0.79(0.72,0.86) < 0.001 0.85(0.81, 0.90)
Model 2 Ref. 0.92 (0.85,1.00) 0.83(0.76,0.91) 0.82(0.75,0.90) <0.001 0.88(0.83,0.92)
Model 3 Ref. 0.93 (0.86, 1.02) 0.86 (0.79,0.95) 0.88(0.80,0.97)  0.001 0.91(0.86, 0.96)
Stroke
cases/n 365/ 29,618 318/29,617 316/29,617 269/ 29,617 1,268/118,469
Model 1 Ref. 0.85(0.72,0.99) 0.84 (0.72,0.99) 0.76 (0.65,0.90) 0.002 0.85(0.78,0.93)
Model 2 Ref. 0.86 (0.74,1.00) 0.87(0.74,1.02) 0.79(0.67,0.94) 0.010 0.88(0.80, 0.96)
Model 3 Ref. 0.87 (0.74,1.01) 0.89(0.76,1.04) 0.82(0.70,0.97) 0.036  0.89 (0.82,0.98)

Abbreviations: PHDI, Planetary Health Diet Index,; CVD, Cardiovascular disease, n, number of participants in the category.

Model 1: Adjusted forsex (male, female), age (continuous), ethnicity(White, Asian, Black, Chinese, other) , education (College or University degree, A levels/AS levels or equivalent, O levels/GCSEs
or equivalent, CSEs or equivalent, NVQ or HND or HNC or equivalent, other professional qualifications).), deprivation index (continuous), and region of assessment ((England, Wales, Scotland).
Model 2: Adjusted as Model 1 + for smoking status (never, former, current), energy intake (quintiles), alcohol intake (g/day), and physical activity (tertiles).

Model 3: Adjusted as in Model 2 + BMI (<25 Kg/m?, 25-29.9 Kg/m* ,> 30 kg/m?), diabetes (yes/no), cancer (yes/ino), hypertension (yes/no), cholesterol-lowering medication (yes/no), number of
medications, and vitamin supplement use (yes/no).
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Legends Figures:

Figure 1. Hazard ratios (95% confidence interval) for CVD risk per 2-point increment of each PHDI food group in

the UK Biobank.

Multivariable-adjusted model: for sex, age, ethnicity, education, deprivation index, region of assessment, smoking status,

energy intake, physical activity, BMI, diabetes, cancer, hypertension, cholesterol-lowering medication, number of
medications, and vitamin supplement use.

A. Total CVD risk B. Myocardial infarction C. Stroke
Whaole grams _'—. =3 +T
Stachy vegetables _:._ - _'.—
\egetables - =% Yy ——F"
Whols fruits —'_' iy _‘_
Dairy food - —_—i — —9——-
M- — i —
Peulry — —_ ——
Egas —0'— N _"—_
o ~ _~ —
Nuty - —»—r -—.—‘ +
Legumes - + e '
Sasbean - _.,_+_ ——— ‘r
Truas-fut - _._‘ — .
Suger - —_— ! —_— —_—
T t T T ¢ T T T 4 T
% ! 110 [ g 1 (8 1) AN 090 | LI

Figure L. Hozard ratios (95% C1) for CVID risk pér 2-poinfincrement of cach PHI feod groap.

PHIDL Planstary Fealth Digt Index, CL conlidend® micrVal CVD . cffiovascular deesse. Muhivanable-adjusted model: or sex, sge, ethmcaty, education, deprivation index, region of
wesssmsent, swsoking stanis, eserpy intke, phyical activaV BN @tabetes, cincer, vperteuse, cholesierol-kmering seadiation, number of medications, and yitamus sepplanent use

Figure 1
297x210 mm (x DPI)

28

20z Joqwaldag ¢ uo 1sanb Aq 6GEGY . /2/z8z9emz/odling/e60 1L 0 L/10p/aoue-aoueApe/odiina/woo dno-oiwapese//:sdiy wouy papeojumoq



Planetary Health Diet
Good for human health and
the planet

14 items:

Whole grains
Starchy vegetables
Vegetables
Whole fruits
Dairy food
Red/processed meat
Poultry
Eggs
Fish
Nuts & seeds
Legumes
Soybean
Added fat

Added sugar

118,469 individuals from
the United Kingdom
40 — 69 years

o bt o

9.4 years of
median follow-up

&)

Minimum of two
dietary asse nts

Graphical Abstract
180x110 mm (x DPI)

5,257 CVD events
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igher adherence to the PHD

Quintile 5 vs quintile |):
¥ 14% risk of CVD

8 12% risk of myocardial infarction

¥ 18% risk of stroke
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