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Methods
Ethics

Study participants

Research in context

Evidence before this study

Some studies suggested associations between higher intakes

of UPFs and greater risk of colorectal cancer, while more

biodiverse and plant-based diets have been associated with

lower gastrointestinal cancer risks. Though these dietary risk

factors have been explored in isolation, their potential

interactions or joint relationships with the risk of colorectal

cancer have not yet been examined.

Added value of this study

Using the 3V framework (Vrai/Veritable, Végétal/Vegetal-

based, and Varié/Varied), this study is the first to underscore

the potential combined benefits of adopting low ultra-

processed, healthy plant-based and biodiverse dietary

patterns. Higher 3V score was inversely associated with

overall colorectal cancer risk and, in particular, colon and

distal colon cancers within a pan-European cohort. When the

independent association of each 3V component with cancer

risk at anatomical subsites were assessed, UPF intake was

identified as the primary driver of the positive association

with colon cancer risk, while the other components of the 3V

framework, including the plant-based diet and food

biodiversity, showed weaker or non-significant associations.

Adherence to all three pillars of the cumulative 3V score —

low ultra-processed food, more nutritionally healthful plant-

based food, and greater food biodiversity—was associated

with significant reductions in cancer risk over ∼15 years of

follow-up: 27% for colorectal cancer (95% CI: 0.61–0.88),

28% for colon cancer (95% CI: 0.57–0.91), and 35% for rectal

cancer (95% CI: 0.46–0.91), as compared to those

participants who adhered to none.

Implications of all the available evidence

This study highlights the importance of integrating the three

complementary dietary dimensions in colorectal cancer

aetiology and preventive nutrition. These dietary dimensions

are conceptually linked to broader sustainability issues,

including biodiversity loss. As such, public health policies and

programs should facilitate reductions in ultra-processed food

consumption, promoting healthy plant-based diets and

increasing food biodiversity to lower colorectal cancer risk.

Articles

www.thelancet.com Vol 90 December, 2025 3



Baseline characteristics

Dietary exposures
Level of processing using the Nova classification

Plant-based diet scores
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Food biodiversity using dietary species richness

The composite 3V score

The cumulative 3V score

Follow-up for colorectal cancer incidence

Statistical analysis
Descriptive statistics

ρ

Cox regression models
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≤

Sensitivity analysis

β

β

β

Role of funding source

Results
Baseline characteristics
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Overall Q1 Q2 Q3 Q4 Q5 -test

Participants, n 450,111 90,023 90,022 90,022 90,022 90,022

Number of incident

colorectal cancer cases

6162 (1.4) 1338 (1.5) 1353 (1.5) 1290 (1.4) 1129 (1.3) 1052 (1.2) <0.001

Age at recruitment, years 51.1 (9.8) 49.8 (10.3) 50.9 (9.9) 51.5 (9.7) 51.7 (9.5) 51.7 (9.2) 0.828

Female 318,686 (70.8) 59,188 (65.7) 59,218 (65.8) 62,343 (69.3) 66,751 (74.1) 71,186 (79.1) <0.001

Country <0.001

Denmark 55,014 (12.2) 9817 (10.9) 12,493 (13.9) 13,345 (14.8) 11,721 (13.0) 7638 (8.5)

France 67,403 (15.0) 5700 (6.3) 10,998 (12.2) 13,564 (15.1) 16,302 (18.1) 20,839 (23.1)

Germany 48,557 (10.8) 4504 (5.0) 6093 (6.8) 8343 (9.3) 11,114 (12.3) 18,503 (20.6)

Italy 44,545 (9.9) 2732 (3.0) 5541 (6.2) 9125 (10.1) 13,130 (14.6) 14,017 (15.6)

Norway 33,975 (7.5) 23,885 (26.5) 7883 (8.8) 1888 (2.1) 303 (0.3) 16 (0.0)

Spain 39,989 (8.9) 7495 (8.3) 11,476 (12.7) 10,821 (12.0) 7205 (8.0) 2992 (3.3)

Sweden 48,674 (10.8) 19,596 (21.8) 13,943 (15.5) 8447 (9.4) 4938 (5.5) 1750 (1.9)

The Netherlands 36,538 (8.1) 7667 (8.5) 8745 (9.7) 8339 (9.3) 7201 (8.0) 4586 (5.1)

United Kingdom 75,416 (16.8) 8627 (9.6) 12,850 (14.3) 16,150 (17.9) 18,108 (20.1) 19,681 (21.9)

Tumour sitea

Colon 3841 (0.9) 845 (0.9) 825 (0.9) 783 (0.9) 708 (0.8) 680 (0.8) <0.001

Proximal colon 1856 (0.4) 425 (0.5) 403 (0.5) 376 (0.4) 316 (0.4) 336 (0.4) <0.001

Distal colon 1726 (0.4) 373 (0.4) 364 (0.4) 356 (0.4) 325 (0.4) 308 (0.3) 0.060

Other (overlapping or

unspecified colon)

259 (0.1) 47 (0.1) 58 (0.1) 51 (0.1) 67 (0.1) 36 (0.0) 0.033

Rectum 2058 (0.5) 436 (0.5) 476 (0.5) 451 (0.5) 376 (0.4) 319 (0.4) <0.001

Age at diagnosis, years 65.9 (8.6) 65.9 (9.0) 65.8 (8.7) 65.6 (8.2) 66.0 (8.6) 65.9 (8.6) <0.001

Educational level <0.001

None or primary school

completed

126,615 (28.1) 29,665 (33.0) 28,061 (31.2) 26,485 (29.4) 23,451 (26.1) 18,953 (21.1)

Technical/professional

school

103,782 (23.1) 25,238 (28.0) 21,973 (24.4) 20,127 (22.4) 18,946 (21.0) 17,498 (19.4)

Secondary school 93,910 (20.9) 18,261 (20.3) 17,694 (9.7) 18,019 (20.0) 19,291 (21.4) 20,645 (22.9)

Longer education (incl.

University degree)

108,931 (24.2) 14,767 (16.4) 19,149 (21.3) 21,713 (24.1) 24,425 (27.1) 28,877 (32.1)

Missing 16,873 (3.7) 2092 (2.3) 3145 (3.5) 3678 (4.1) 3909 (4.3) 4049 (4.5)

Smoking status and

intensity

<0.001

Never 191,403 (42.5) 36,705 (40.8) 37,694 (41.9) 39,163 (43.5) 39,367 (43.7) 38,474 (42.7)

Current, 1–15 cig/day 52,440 (11.7) 13,486 (15.0) 11,460 (12.7) 10,053 (11.2) 9224 (10.2) 8217 (9.1)

Current, 16–25 cig/day 27,623 (6.1) 7512 (8.3) 6329 (7.0) 5347 (5.9) 4723 (5.2) 3712 (4.1)

Current, 26+ cig/day 6559 (1.5) 1674 (1.9) 1460 (1.6) 1324 (1.5) 1147 (1.3) 954 (1.1)

Former, quit ≤10 years 43,340 (9.6) 8882 (9.9) 8500 (9.4) 8480 (9.4) 8621 (9.6) 8857 (9.8)

Former, quit 11–20

years

37,670 (8.4) 6334 (7.0) 6895 (7.7) 7424 (8.2) 7891 (8.8) 9126 (10.1)

Former, quit 20+ years 36,845 (8.2) 6697 (7.4) 6767 (7.5) 7060 (7.8) 7727 (8.6) 8594 (9.5)

Current, pipe/cigar/

occasionally

39,907 (8.9) 5010 (5.6) 7737 (8.6) 8474 (9.4) 8948 (9.9) 9738 (10.8)

Unknown 14,324 (3.2) 3723 (4.1) 3180 (3.5) 2697 (3.0) 2374 (2.6) 2350 (2.6)

Physical activity

(Cambridge index)

<0.001

Inactive 88,032 (19.6) 15,405 (17.1) 17,722 (19.7) 18,517 (20.6) 18,788 (20.9) 17,600 (19.6)

Moderately inactive 149,941 (33.3) 26,725 (29.7) 29,049 (32.3) 30,748 (34.2) 31,450 (34.9) 31,969 (35.5)

Moderately active 120,199 (26.7) 28,495 (31.7) 24,213 (26.9) 22,242 (24.7) 22,183 (24.6) 23,066 (25.6)

Active 83,115 (18.5) 16,317 (18.1) 16,814 (18.7) 16,922 (18.8) 16,424 (18.2) 16,638 (18.5)

Missing 8824 (2.0) 3081 (3.4) 2224 (2.5) 1593 (1.8) 1177 (1.3) 749 (0.8)

BMI, kg/m2 25.3 (4.2) 25.5 (4.4) 25.5 (4.2) 25.4 (4.2) 25.1 (4.11) 24.8 (4.01) <0.001

Height, cm 166.2 (9.0) 168.2 (8.8) 167.0 (9.1) 166.1 (9.0) 165.3 (8.7) 164.5 (8.2) <0.001

Energy intake, kcal/day 1998.9

(1633.4–2437.7)

2116.9

(1704.7–2610.6)

2097.0

(1713.3–2545.0)

2040.0

(1677.7–2464.4)

1959.3

(1617.3–2360.8)

1817.1

(1501.4–2192.4)

<0.001

(Table 1 continues on next page)
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Overall Q1 Q2 Q3 Q4 Q5 -test

(Continued from previous page)

Alcohol intake, g/day 5.5 (0.9–15.2) 2.9 (0.4–10.5) 5.3 (0.9–14.7) 6.2 (1.1–16.5) 6.7 (1.3–17.4) 6.8 (1.5–17.1) <0.001

Fibre intake, g/day 21.9 (17.4–27.1) 20.3 (16.1–25.0) 21.3 (17.0–26.4) 22.0 (17.5–27.3) 22.5 (18.0–27.8) 23.5 (18.9–29.0) <0.001

Calcium intake, mg/day 935.7 (712.5–1207.0) 905.1 (663.2–1199.1) 960.0 (723.4–1242.6) 965.1 (736.5–1241.0) 949.9 (732.3–1210.0) 902.0 (705.6–1144.1) <0.001

Mediterranean diet score,

0–18 points

8.0 (6.0–11.0) 7.0 (5.0–9.0) 8.0 (5.0–10.0) 8.0 (6.0–10.0) 9.0 (7.0–11.0) 10.0 (8.0–12.0) <0.001

Potatoes and other

tubers, g/day

77.9 (43.5–127.5) 118.9 (63.5–158.0) 93.6 (55.0–141.7) 80.0 (46.0–128.0) 69.7 (36.3–112.9) 56.1 (27.1–87.3) <0.001

Vegetables, g/day 167.3 (106.8–257.9) 120.2 (78.6–179.4) 152.2 (98.0–229.9) 173.9 (113.4–260.1) 192.0 (125.0–283.5) 219.2 (141.2–322.8) <0.001

Legumes, g/day 5.4 (0.3–16.6) 0.0 (0.0–6.8) 3.3 (0.0–15.6) 6.2 (0.6–19.0) 6.6 (1.3–20.1) 8.5 (1.8–22.5) <0.001

Fruit, nuts and seeds,

g/day

193.1 (107.8–310.6) 127.6 (68.8–208.9) 167.0 (96.4–266.5) 199.2 (115.2–309.4) 231.7 (133.7–344.5) 268.9 (163.9–394.9) <0.001

Cereal and cereal

products, g/day

200.4 (143.1–271.7) 202.0 (146.9–263.9) 200.5 (144.5–269.4) 200.6 (143.3–273.9) 201.4 (143.0–278.7) 197.6 (137.9–275.2) <0.001

Vegetable oils, g/day 2.5 (0.3–8.8) 0.7 (0.1–3.6) 1.6 (0.3–8.1) 2.9 (0.3–10.6) 4.1 (0.5–11.4) 4.9 (0.6–10.4) <0.001

Fruit and vegetable

juices, g/day

18.4 (0.5–94.3) 28.6 (0.0–107.1) 20.4 (0.1–100.1) 17.6 (0.9–94.8) 17.1 (1.2–93.7) 17.1 (1.2–78.6) <0.001

Coffee, tea, herbal teas,

g/day

540.0 (250.0–936.7) 450.0 (213.7–700.0) 540.0 (262.7–900.0) 580.2 (241.9–951.9) 600.0 (240.0–1000.0) 650.2 (292.9–1045.0) <0.001

Dairy products, g/day 284.8 (166.1–454.9) 307.8 (174.3–497.7) 319.6 (188.8–497.2) 303.6 (180.3–466.5) 274.6 (163.1–427.6) 229.4 (131.4–365.0) <0.001

Red meat, g/day 34.1 (15.6–62.8) 32.8 (17.2–63.6) 36.8 (17.0–68.6) 38.9 (16.9–67.7) 36.0 (16.0–62.8) 27.2 (10.1–50.0) <0.001

Processed meat, g/day 25.9 (12.6–45.4) 38.0 (21.6–59.4) 30.3 (16.7–48.8) 25.4 (13.2–43.0) 21.1 (10.5–38.0) 16.8 (7.0–32.9) <0.001

Poultry, g/day 14.7 (5.3–26.7) 14.0 (4.1–24.3) 15.2 (6.0–27.3) 15.7 (6.3–28.8) 15.5 (6.2–28.1) 12.6 (4.1–24.5) <0.001

Fish and shellfish, g/day 28.6 (14.1–51.0) 38.3 (17.1–69.2) 31.5 (15.2–55.9) 28.5 (14.4–49.4) 26.4 (13.1–44.3) 22.6 (10.6–38.7) <0.001

Egg and egg products,

g/day

14.3 (7.0–23.8) 16.2 (8.1–27.5) 16.2 (7.4–27.4) 15.1 (7.1–24.6) 13.4 (6.7–22.8) 9.8 (4.9–19.2) <0.001

Butter, g/day 0.3 (0.0–4.3) 0.1 (0.0–3.3) 0.2 (0.0–4.4) 0.4 (0.0–4.7) 0.6 (0.0–4.5) 0.6 (0.0–4.3) <0.001

Proportion of Nova 1 in

total diet, % g/day

73.6 (64.5–80.5) 65.5 (57.1–72.1) 72.4 (64.6–78.2) 74.9 (66.5–80.5) 76.6 (68.1–82.2) 79.3 (71.2–84.7) <0.001

Proportion of Nova 2 in

total diet, % g/day

0.9 (0.4–1.7) 0.8 (0.4–1.5) 0.9 (0.4–1.8) 0.9 (0.4–1.8) 0.9 (0.4–1.8) 0.9 (0.3–1.7) <0.001

Proportion of Nova 3 in

total diet, % g/day

10.6 (6.6–17.4) 9.5 (6.3–14.8) 10.6 (6.7–17.0) 11.0 (6.8–18.3) 11.2 (6.7–19.0) 11.1 (6.5–18.7) <0.001

Proportion of Nova 4

(UPF) in total diet, %

g/day

11.9 (7.5–17.9) 21.9 (15.8–29.0) 14.3 (9.7–19.2) 11.6 (7.8–15.9) 9.7 (6.5–13.4) 7.4 (4.9–10.6) <0.001

Proportion of Nova 1 in

total diet, % kcal/day

35.5 (28.7–42.6) 32.0 (26.1–38.2) 34.8 (28.5–41.5) 35.9 (29.4–42.8) 36.9 (30.1–44.0) 38.4 (30.6–46.2) <0.001

Proportion of Nova 2 in

total diet, % kcal/day

5.9 (2.3–11.4) 4.1 (1.9–8.4) 5.6 (2.2–10.9) 6.4 (2.3–11.9) 6.8 (2.5–12.4) 7.3 (2.7–12.7) <0.001

Proportion of Nova 3 in

total diet, % kcal/day

23.5 (15.1–32.7) 18.0 (11.8–26.2) 22.1 (14.5–30.4) 24.1 (16.0–32.8) 26.0 (17.3–34.9) 28.5 (18.5–37.8) <0.001

Proportion of Nova 4

(UPF) in total diet,

% kcal/day

32.3 (20.0–43.1) 43.0 (33.7–51.3) 35.1 (24.1–44.7) 31.2 (19.5–41.6) 27.9 (16.5–38.6) 23.3 (13.8–33.5) <0.001

Plant-based diet index,

28–82 points

52.0 (49.0–56.0) 51.0 (47.0–55.0) 52.0 (48.0–55.0) 52.0 (49.0–56.0) 53.0 (49.0–56.0) 54.0 (51.0–58.0) <0.001

Healthful plant-based

diet index, 29–82 points

55.0 (51.0–59.0) 50.0 (46.0–54.0) 53.0 (50.0–56.0) 55.0 (52.0–58.0) 57.0 (55.0–60.0) 61.0 (59.0–64.0) <0.001

Unhealthful plant-based

diet index, 29–87 points

55.0 (51.0–60.0) 60.0 (56.0–64.0) 56.0 (52.0–60.0) 54.0 (51.0–59.0) 53.0 (50.0–57.0) 52.0 (48.0–56.0) <0.001

DSR, number of species

per year

68.0 (52.0–78.0) 50.0 (42.0–67.0) 63.0 (46.0–74.0) 69.0 (56.0–78.0) 72.0 (63.0–80.0) 76.0 (69.0–82.0) <0.001

The composite 3V score was constructed by standardising three key dietary exposures: UPF intake (% g/day), hPDI (18–90 points), and DSR (species/year) to account for differences in their units of

measurement. Each participant’s 3V score was calculated by summing the standardised values of DSR and hPDI, and subtracting the standardised value of UPF intake, assuming equal importance for

each dimension (i.e., 3V score = SD(DSR) + SD(hPDI)–SD(UPF)). Values are presented as mean (SD), median (IQR) for dietary variables, or frequency (%). P-values were calculated using ANOVA or Kruskal–

Wallis tests for continuous variables and Chi-squared tests for categorical variables. aValues are presented as the number of incident colorectal cancer cases (frequencies) for each tumour site in the

cohort. Among the total malignant colorectal cancer cases (6,162), colon, proximal colon, distal colon, and rectal account for 62.3%, 30.1%, 28.01%, and 33.4%, respectively. DSR, Dietary Species

Richness; IQR, Interquartile Range; SD, Standard Deviation; UPF, Ultra-Processed Foods.

Participant characteristics of the European Prospective Investigation into Cancer and Nutrition (EPIC) cohort ( = 450,111) by Quintiles (Qs) of the 3V score.
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ρ

ρ

ρ

ρ

Associations between the composite 3V score and
colorectal cancer risk

Associations between 3V components and
colorectal cancer risk
UPF intake

PDIs

DSR

Mutually adjusted associations
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Forest plot of the associations between dietary scores—UPF intake, DSR, hPDI, and the 3V score (calculated as SD(DSR) + SD

(hPDI)–SD(UPF))—and colorectal cancer risk in the European Prospective Investigation into Cancer and Nutrition (EPIC) cohort ( = 450,111).

Panel A indicates the hazard ratios (HR) for a 1 SD increase in UPF intake, DSR, hPDI and the 3V score, while panel B indicates the HR

comparing each dietary score quintile (Q2, Q3, Q4, Q5) to the lowest quintile (Q1) for UPF intake, DSR, hPDI, and the 3V score. The composite

3V score was constructed by standardising three key dietary exposures: UPF intake (% g/day), hPDI (18–90 points), and DSR (species/year) to

account for differences in their units of measurement. Each participant’s 3V score was calculated by summing the standardised values of DSR

and hPDI, and subtracting the standardised value of UPF intake, assuming equal importance for each dimension (i.e., 3V score = SD

(DSR) + SD (hPDI)–SD (UPF)). Regression models were separately fitted for each dietary score, and the same model adjustments were applied

for each score. The models were stratified for centre, sex (male, female), and age at recruitment (1-year intervals, timescale) and adjusted for

education (none or primary school completed; secondary school; technical or professional school; longer education including university

degree; not specified), smoking status and intensity of smoking (never; current, 1–15 cigarettes/day; current, 16–25 cigarettes/day; current, 26+

cigarettes/day; former, quit ≤10 years; former, quit 11–20 years; former, quit 20+ years; current, pipe/cigar/occasionally; unknown), physical

activity (Cambridge index: inactive; moderately inactive; moderately active; active; missing), height (cm), body mass index (kg/m2), alcohol intake

at recruitment (g/day), and energy intake (kcal/day). N = 450,111, with 6162 cases of colorectal cancer, 3841 cases of colon cancer, 1726 cases of

distal colon cancer, 1856 cases of proximal colon cancer, and 2058 cases of rectal cancer. CI, Confidence Interval; DSR, Dietary Species Richness;

hPDI, healthful Plant-Based Diet Index; SD, Standard Deviation; UPF, Ultra-Processed Foods.
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Associations between the cumulative 3V score and
colorectal cancer risk

Adherence to combination of 3V components and
colorectal cancer risk

Forest Plot of the associations between UPF intake, DSR, hPDI and cumulative 3V score (calculated as DSR (0 or 1), hPDI (0 or 1),

and UPF (1 or 0)) and colorectal cancer risk in the European Prospective Investigation into Cancer and Nutrition (EPIC) cohort

( = 450,111). Panel A indicates the associations of dietary scores when mutually adjusted. Panel B indicates the association of the cu-

mulative 3V score (HR per criterion met). The models were stratified for centre, sex (male, female), and age at recruitment (1-year intervals,

timescale) and adjusted for education (none or primary school completed; secondary school; technical or professional school; longer edu-

cation including university degree; not specified), smoking status and intensity of smoking (never; current, 1–15 cigarettes/day; current, 16–25

cigarettes/day; current, 26+ cigarettes/day; former, quit ≤10 years; former, quit 11–20 years; former, quit 20+ years; current, pipe/cigar/

occasionally; unknown), physical activity (Cambridge index: inactive; moderately inactive; moderately active; active; missing), height (cm),

body mass index (kg/m2), alcohol intake at recruitment (g/day), and energy intake (kcal/day). Thresholds for the cumulative 3V score were set

at the minimum values of the fourth quintile (Q4) for each dietary component: 13.96% g/day for UPF (scored as 1 for lower consumption and

0 for higher), 58 points for hPDI, and 73 species/year for DSR, with participants in Q4 and Q5 receiving a score of 1 for both. These scores

were then summed to calculate adherence to the combination of 3V components, giving a theoretical range for the cumulative 3V score of

0–3 criteria met (cumulative 3V score = DSR (0 or 1) + hPDI (0 or 1) + UPF (0 or 1)). n = 450,111, with 6162 cases of colorectal cancer, 3841

cases of colon cancer, 1726 cases of distal colon cancer, 1856 cases of proximal colon cancer, and 2058 cases of rectal cancer. CI, Confidence

Interval; DSR, Dietary Species Richness; HR, Hazard Ratio; hPDI, healthful Plant-Based Diet Index; SD, Standard Deviation; UPF, Ultra-Processed

Foods.
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Associations between UPF, DSR, and hPDI thresholds and colorectal cancer risk in the European Prospective Investigation into

Cancer and Nutrition (EPIC) cohort ( = 450,111). All the associations were compared to the scenario where none of the recommendations

were met. Thresholds for the cumulative 3V score were set at the minimum values of the fourth quintile (Q4) for each dietary component:

13.96% g/day for UPF (scored as 1 for lower consumption and 0 for higher), 58 points for hPDI, and 73 species/year for DSR, with participants

in Q4 and Q5 receiving a score of 1 for both. The models were stratified for centre, sex (male, female), and age at recruitment (1-year

intervals, timescale) and adjusted for education (none or primary school completed; secondary school; technical or professional school;

longer education including university degree; not specified), smoking status and intensity of smoking (never; current, 1–15 cigarettes/day;

current, 16–25 cigarettes/day; current, 26+ cigarettes/day; former, quit ≤10 years; former, quit 11–20 years; former, quit 20+ years; current,

pipe/cigar/occasionally; unknown), physical activity (Cambridge index: Inactive; moderately inactive; moderately active; active; missing),

height (cm), body mass index (kg/m2), alcohol intake at recruitment (g/day), and energy intake (kcal/day). The numbers of events/total

participants by cancer site and threshold, among those who meet the threshold for each criterion, are as follows: For colorectal cancer, low

UPF (2593/168,947), high hPDI (1353/103,157), high DSR (1933/136,185), low UPF and high hPDI (2059/157,897), low UPF and high DSR

(1867/130,325), high hPDI and high DSR (1187/90,121), and low UPF, high hPDI, and high DSR (1500/111,739). For colon, low UPF (1623/
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Discussion

167,919), high hPDI (855/102,643), high DSR (1207/135,426), low UPF and high hPDI (1328/157,105), low UPF and high DSR (1139/

129,544), high hPDI and high DSR (751/89,664), and low UPF, high hPDI, and high DSR (958/111,158). For distal colon, low UPF (734/

167,030), high hPDI (368/102,156), high DSR (524/134,743), low UPF and high hPDI (599/156,376), low UPF and high DSR (515/128,920),

high hPDI and high DSR (337/89,250), and low UPF, high hPDI, and high DSR (437/110,637). For proximal colon, low UPF (791/167,087),

high hPDI (433/102,221), high DSR (604/134,823), low UPF and high hPDI (654/156,431), low UPF and high DSR (546/128,951), high hPDI

and high DSR (372/89,285), and low UPF, high hPDI, and high DSR (466/110,666). For rectal cancer, low UPF (884/167,180), high hPDI (453/

102,241), high DSR (644/134,863), low UPF and high hPDI (660/156,437), low UPF and high DSR (640/129,045), high hPDI and high DSR

(393/89,306), and low UPF, high hPDI, and high DSR (478/110,678). CI, Confidence Interval; DSR, Dietary Species Richness; HR, Hazard Ratio;

hPDI, healthful Plant-Based Diet Index; SD, Standard Deviation; UPF, Ultra-Processed Foods.
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