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[bookmark: _Toc166498021][bookmark: _Toc211848776]Method S1: Assessment of air pollution exposure
In the present study, data on the mean annual concentrations of NOX, NO2, PM10, PM2.5, SO2, and benzene were collected from the UK Department for Environment, Food and Rural Affairs (Defra) [37]. These high-resolution air pollution data were obtained by first modelling annual concentration maps for various pollutants via an air dispersion model on a 1 km × 1 km grid and then calibrating them according to automatic monitoring data from background sites in Defra’s rural and urban network. We included the average annual concentrations of NOX, NO2, PM10, PM2.5, SO2, and benzene from three years before enrolment until the occurrence of health outcomes, death, loss to follow-up, or the endpoint of the study (May 31, August 31, and October 31, 2022 for Wales, Scotland, and England, respectively) [38].

Based on the high-resolution air pollution data described above, we applied a bilinear interpolation algorithm to assess the air pollutant exposure concentrations for each participant. The bilinear interpolation algorithm calculated the weighted average concentration values of the four nearest grids and therefore improved the spatial resolution of the participant’s location [38]. The annual average concentration was estimated for individuals according to the geocoded home address of each individual and the corresponding grid cell. For participants who had a history of residence change, we further calculated the time-weighted of their averaged pollutant exposure, with the weight defined as the duration of the participant living in each place of residence [41].

[bookmark: _Toc211848777]Method S2: Assessment of dietary pattern scores
1. Alternate Healthy Eating Index-2010 (AHEI-2010)
[bookmark: _Hlk184587404][bookmark: _Hlk184587589]The AHEI-2010 is a measure of overall diet quality [12]. It consists of 10 food components, including six components encouraged for intake (whole grains, vegetables (excluding potatoes), fruits, nuts and legumes, polyunsaturated fatty acids, and fish), three components with limited consumption (red and processed meats, sodium, and sugar sweetened drinks and fruit juice), and one component for moderate intake (alcohol) [42]. Each component was scored from 0 (unhealthiest) to 10 (healthiest) points according to consumption level.

For encouraged components, we assigned 10 points for AHEI-2010 if males consumed ≥6 servings/day of whole grains or females consumed ≥5 servings/day of whole grains and assigned 0 points if they did not consume whole grains. We allocated 10 points if individuals consumed ≥4 servings/day of fruits (or ≥5 servings/day of vegetables or ≥1 serving/day of nuts and legumes or ≥1 serving/day of fish or polyunsaturated fatty acids constituting ≥10% of energy intake), allocated 0 points if they did not consume fruits, vegetables, nuts and legumes, or fish, or if the polyunsaturated fatty acids they consumed accounted for ≤2% of energy intake, and allocated intermediate values proportionally. For limited components, we assigned 0 points if participants consumed ≥1 servings/day of sugar-sweetened beverages and fruit juice (or ≥1.5 servings/day of red and processed meats) or always added salt to foods, assigned 10 points if they did not intake sugar-sweetened beverages and fruit juice, or red and processed meat, or never/rarely added salt to foods, and assigned intermediate values proportionally (excluding salt). For alcohol, we assigned 10 points if males consumed 0.5–2.0 drinks/day of alcohol or if females consumed 0.5–1.5 drinks/day of alcohol, 0 points if males consumed ≥3.5 drinks/day of alcohol or if females consumed ≥2.5 drinks/day of alcohol, and intermediate values were assigned proportionally [42].

[bookmark: _Hlk164937003]We constructed the AHEI-2010 by summing the scores of the 10 components, which theoretically ranged from 0 (nonadherence) to 100 (best adherence) points, with higher scores indicating a higher-quality diet, and vice versa. In the present study, the HEI-2010 ranged from 1 to 94 points.

2. Alternate Mediterranean diet (AMED)
[bookmark: _Hlk184588361][bookmark: _Hlk184588435][bookmark: _Hlk184588617][bookmark: _Hlk181703658]The AMED was adapted from the Mediterranean diet scale by Trichopoulou et al. [11]. Our dietary components include vegetables (excluding potatoes), fruits, whole grains, fish, legumes, nuts and seeds; the ratio of monounsaturated fatty acids to saturated fatty acids; red and processed meats; and alcohols [42]. For vegetables, fruits, whole grains, fish, legumes, nuts and seeds, and the ratio of monounsaturated fatty acids to saturated fatty acids, we assigned 1 point if the participants consumed foods above the sex-specific median of the included participants; otherwise, we assigned 0 points. For red and processed meat, participants whose intake was below the sex-specific median received 1 point; otherwise, they received 0 points. Alcohol intake between 5 and 15 g/d was assigned 1 point; otherwise, it was assigned 0 points. We constructed the AMED by summing the scores of 9 components, which theoretically ranged from 0 (nonadherence) to 9 (best adherence) points, with higher scores indicating a higher-quality diet, and vice versa. In the present study, the AMED ranged from 0 to 9 points.

3. Dietary diversity score (DDS)
[bookmark: _Hlk179795339]The DDS was developed by Ashima Kant et al. [17] to estimate the overall quality and richness of dietary consumption. In brief, the DDS consists of five major food components (18 subgroups), including fruits (vitamin A-rich fruits, citrus and berries, and other fruits), vegetables (vitamin A-rich vegetables, starchy tubers, dark green leafy vegetables, and other vegetables), meat and other protein foods (poultry, red meat, fish and seafood, eggs, organ meat, nuts and seeds, and legumes), grains (refined grains and whole grains), and dairy products (milk, cheese, and yogurt). We calculated the DDS by summing the consumption of the 18 food subgroups (1 point for intake and 0 points for no intake and provided scores ranging from 0 to 18 points, with higher scores indicating a more balanced and richer diet, and vice versa). In this analysis, the DDS ranged from 1 to 18 points.

4. Dietary Approaches to Stop Hypertension (DASH)
[bookmark: _Hlk181703052][bookmark: _Hlk181282465]The DASH was developed by Fung et al. [13]. It consists of eight dietary components, including whole grains, vegetables, fruits, nuts and legumes; low-fat dairy; red and processed meats; sugar-sweetened beverages; and sodium [43]. These components (expected for sodium) were divided into quintiles, and the points ranged from 1-5. For whole grains, vegetables, fruits, nuts and legumes, and low-fat dairy, the five consumption levels from low to high were scored as 1, 2, 3, 4, and 5 points, respectively. For red and processed meats and sugar-sweetened beverages, the five consumption levels ranging from low to high were scored as 5, 4, 3, 2, and 1 point, respectively. For sodium, participants were asked “Did you add salt to your food?”. We assigned 5 points if they answered “yes” and 1 point if they answered “no”. We constructed DASH by summing the scores of eight components, which theoretically ranged from 8 (lowest adherence) to 40 (highest adherence) points, with higher scores indicating a higher-quality diet, and vice versa. In the present study, the DASH score ranged from 8 to 40 points.

5. Healthy plant-based diet index (HPDI)
The HPDI measures alignment to diets higher in ‘healthy’ plant food components (whole grains, vegetables, fruits, legumes, nuts, tea and coffee) and lower in ‘unhealthy’ plant food components (potatoes, sweets and desserts, refined grains, sugar-sweetened beverages, and fruit juices) and animal food components (meat, fish and seafoods, dairy, eggs, animal fat, and miscellaneous animal-based foods) [15, 42]. Vegetable oil was not included given that it was not available in the UK Biobank. These components were divided into quintiles, and the points ranged from 1-5. For ‘healthy’ plant food components, the five consumption levels from low to high were scored as 1, 2, 3, 4, and 5 points. For ‘unhealthy’ plant food components and animal food components, the five consumption levels from low to high were scored as 5, 4, 3, 2, and 1 point. We constructed the HPDI by summing the scores of 17 components, which theoretically ranged from 17 (lowest adherence) to 85 (highest adherence) points, with higher scores indicating a healthier diet, and vice versa. In the present study, the HPDI ranged from 26-81 points.

6. EAT-Lancet diet index (ELDI)
[bookmark: _Hlk181267569][bookmark: _Hlk167188824][bookmark: _Hlk167188660][bookmark: _Hlk181261488][bookmark: _Hlk181266979][bookmark: _Hlk181266909]The ELDI was developed by Anna Stubbendorff et al. [16] to assess adherence to the EAT-Lancet diet. The EAT-Lancet diet was established by the EAT-Lancet Commission in 2019 to prevent premature death and chronic diseases and benefit the environment [44]. It contains 14 food components, including seven limited food groups (pork, lamb and beef, poultry, dairy, eggs, potatoes, and added sugar) and seven beneficial food groups (fruits, vegetables, nuts, unsaturated oils, legumes, whole grains, and fish). The intakes of 14 food groups were calculated by summing the intake of all food items in each food group, which were then categorized into four levels of consumption amounts from low to high [45]. For limited components, the four consumption levels from low to high were scored as 3, 2, 1, and 0 points, respectively. For beneficial components, the four consumption levels from low to high were scored as 0, 1, 2, and 3 points, respectively [46]. We further constructed the ELDI by summing the scores of the 14 components, which theoretically ranged from 0-42 points, with higher scores indicating a healthier and more environmentally friendly diet, and vice versa. In the present study, the ELDI ranged from 1 to 28 points.

7. Mediterranean-DASH Intervention for Neurodegenerative Delay (MIND)
[bookmark: _Hlk181864304][bookmark: _Hlk181864450][bookmark: _Hlk181864382][bookmark: _Hlk181864466][bookmark: _Hlk181870266]The MIND was developed by Morris et al. to protect the brain and prevent dementia [14]. It contains 15 food components, including whole grains, green leafy vegetables, other vegetables, berries, fish, beans, nuts, poultry, olive oil, red meat and products, cheese, butter/margarine, pastries and sweets, fast-fried foods, and wine [47]. These components (expected for wine) were divided into tertiles and points 0, 0.5, and 1. For whole grains, green leafy vegetables, other vegetables, berries, fish, beans, nuts, poultry, and olive oil, the three consumption levels from low to high were scored as 0, 0.5, and 1 point, respectively. For red meat and products, cheese, butter/margarine, pastries and sweets, and fast-fried foods, the three consumption levels ranging from low to high were scored as 1, 0.5, and 0 points, respectively. The wine intake between 5 and 15 g/d was assigned 1 point; otherwise, it was assigned 0 points. We constructed the MIND by summing the scores of 15 components, which theoretically ranged from 0 (nonadherence) to 15 (best adherence) points, with higher scores indicating a higher-quality diet, and vice versa. In the present study, the MIND ranged from 0 to 13.5 points.

8. Dietary antioxidant index (DAI)
[bookmark: _Hlk181864490][bookmark: _Hlk181864650]The DAI was developed by Margaret E. Wright et al. [18] to measure the antioxidant potential of dietary intake. It consists of six nutrients from the diet: zinc, selenium, manganese, and vitamins A, C, and E. The nutrient intake of participants was estimated on the basis of their 24-hour dietary recall surveys and according to the nutrient calculation method described by Aurora Perez‑Cornago et al. in the European Journal of Nutrition [48]. We followed the following steps to calculate the DAI. First, the intake of each nutrient was subtracted from the means of the UK Biobank database. Second, we generated a standardized intake of six nutrients by dividing the results obtained in the previous step by the standard deviation of the database. Third, a participant’s DAI score was obtained by summing these standardized intakes. In the present study, the DAI ranged from -16.1 to 11.7, with higher scores indicating a more antioxidant diet and vice versa.

9. Energy-adjusted dietary inflammatory index (E-DII)
The E-DII was developed by Shivappa et al. [19] to reflect dietary inflammatory potential. It is produced on the basis of 45 dietary components (individual foods, nutrients, and bioactive components) and is linked to six inflammatory biomarkers (interleukin [IL]-10, IL-6, IL-4, IL-1β, C-reactive protein, and tumor necrosis factor-α) [19]. Owing to the availability of dietary nutrition data from the UK Biobank, 28 dietary components were used for E-DII calculations, including energy, alcohol, trans-fat, n-6 fatty acids, n-3 fatty acids, total fat, protein, beta-carotene, iron, polyunsaturated fatty acids (PUFAs), monounsaturated fatty acids (MUFAs), cholesterol, carbohydrates, selenium, riboflavin, folate, fibre, magnesium, niacin, saturated fat, thiamine, zinc, vitamin E, vitamin C, vitamin A, vitamin B6, vitamin B12, and vitamin D. We first conducted energy adjustments for the consumption of each dietary component via the nutrient density approach [49]. Then, we standardized this energy-adjusted consumption by subtracting the global mean derived from the global database and dividing the result by the corresponding standard deviation. We subsequently converted the standardized consumption to proportions and further multiplied these proportions by two and subtracted one. Finally, we calculated the overall E-DII score by multiplying the derived values obtained in the previous step by the corresponding inflammatory effect scores and summing them. In this study, for consistency with the dietary pattern scoring rule, where a higher score indicates better dietary quality, the E-DII score from the final step was multiplied by -1 to derive the final E-DII score. In this study, the E-DII ranged from -4.7 to 5.2, with lower scores indicating a more anti-inflammatory diet and vice versa.

10. Healthy low-carbohydrate diet (HLCD)
The HLCD was developed by Halton et al. [21]. The participants were divided into 11 sex-specific categories according to the percentage of energy from carbohydrates, protein, or fat [20, 50]. For carbohydrates, participants in categories ranging from low to high were assigned 10–0 points. For protein and fat, however, participants in categories ranging from low to high received 0-10 points. We constructed the HLCD by summing the scores of these three macronutrients, which theoretically ranged from 0 (nonadherence) to 30 (best adherence) points, with higher scores indicating a higher-quality diet, and vice versa. In the present study, the HLCD ranged from 0 to 30 points.

11. Healthy low-fat diet (HLFD)
The approach used to construct the HLFD was similar to that used to construct the HLCD [20]. The difference lies in the fact that, for carbohydrates and protein, participants in categories ranging from low to high were assigned 0--10 points; for fat, however, those in categories ranging from low-0 points received 10-0 points. Theoretically, the HLFD score also ranged from 0 (nonadherence) to 30 (best adherence) points, with higher scores indicating a higher-quality diet, and vice versa. In the present study, the HLFD ranged from 0 to 30 points.

[bookmark: _Hlk189502371][bookmark: _Toc211848778]Method S3: Details on multiple imputation
[bookmark: _Hlk188043798]In this study, the multiple imputation method was adopted to fill in the missing covariate data [51, 52]. Among the research sample with a sample size of 17,254, the proportions of missing values for time-fixed covariates were as follows: <0.01% for age, sex, and residential area and 0.43% for race. The proportions of missing values for time-varying covariates in different years were as follows: during the baseline period, the proportions of missing values for BMI and dietary supplements were all less than 0.01%, 0.20% for family income, 8.90% for educational attainment and smoking status, 17.99% for physical activity, 25.63% for alcohol consumption, and 0.47% for hypertension and hyperlipidemia; for 2011, 7.33% for educational attainment, 7.24% for family income, 22.11% for physical activity, 29.17% for alcohol consumption, 8.95% for smoking status, 7.61% for dietary supplements, 7.87% for BMI, and 7.56% for hypertension and hyperlipidemia; and from 2012-2021, 4.21% for family income, 4.19% for educational attainment, 18.47% for physical activity, 12.32% for alcohol consumption, 4.07% for smoking status, 4.23% for dietary supplements, 4.72% for BMI, and 4.82% for hypertension and hyperlipidemia. There were no missing values for the covariate ‘total energy intake’ in any year. On the basis of the proportions of missing data, 20 datasets were imputed. Estimations were made on the basis of each of the imputed datasets, and the results were subsequently combined according to Rubin’s Rule [51, 52].

[bookmark: _Hlk206055520][bookmark: _Toc211848779]Method S4: Details of the procedures for fitting the quantile g-computation and mvGPS models
[bookmark: _Hlk206335031][bookmark: _Hlk205306536][bookmark: _Hlk205306551][bookmark: _Hlk205306589]We first fit the quantile g-computation model to investigate the effects of air pollutant mixtures on major chronic diseases and mortality. The g-computation model can be applied not only when the relationships between six air pollutants and health outcomes are not in the same direction but also when the relationships are nonadditive and nonlinear [53]. In quantile g-computation models, we directly obtained the health outcome effects of six pollutant concentrations simultaneously increasing a quantile [54]. We constructed two adjusted models: Model 1 adjusted for the minimal sufficient adjustment set identified through Directed Acyclic Graph (DAG) analysis (Fig. S3), including age (years, continuous), sex (male/female), race (nonwhite/white), residential area (rural/urban), family income (<18,000£/18,000–30,999£/31,000–51,999£/52,000–99,999£/≥100,000£), educational attainment (college degree or higher/any school degree/vocational qualifications and other), alcohol consumption (the alcoholic drink equivalent in weekly grams, continuous), physical activity (MET hours/week, continuous), smoking status (never/previous/current), family history of diseases (yes/no), and BMI (<18.5 kg/m2/15.5–24.9 kg/m2/25–29.9 kg/m2/≥30 kg/m2); Model 2 further included dietary supplements (yes/no), hypertension (yes/no), and hyperlipidemia (yes/no).

[bookmark: _Hlk207998086]We fitted multivariate generalized propensity score (mvGPS) models [55, 56] to estimate causal references regarding associations between air pollutant mixtures and health outcomes. The mvGPS model can be used to estimate the causal effects of multiple simultaneous continuous exposures on health outcomes [56]. On the basis of previous studies [57, 58], we fit the mvGPS model according to the following steps. First, we obtained the generalized propensity scores (GPSs) of multiple simultaneous air pollutant exposures on 14 covariates (same covariates as in Model 2). Second, we calculated the marginal density (MD) of the multiple simultaneous continuous exposures. Third, we calculated the inverse probability weights (IPWs) by dividing the MD by the GPSs; fourth, the top and bottom 1% of the IPWs were cut off. Finally, we performed quantile g-computation (Model 2) incorporating the truncated IPWs as analysis weights. This was implemented using the qgcomp.noboot() function from the “qgcomp” R package, with the “weights” argument set to the truncated IPWs.

[bookmark: _Hlk207959348][bookmark: _Toc211848780]Method S5: Details of counterfactual scenarios
The “factual” refers to all observed data: confounders (e.g., age, sex, income, smoking status), air pollution exposure, dietary adherence, and health outcome. The “counterfactual” refers to hypothetical scenarios in which dietary adherence is assigned to a specific intervention level, while all other variables (air pollution exposure, confounders, and health outcomes) remain as observed.

We evaluated three such counterfactual scenarios:
Scenario 1 (Counterfactual 1): Change in outcome risk if dietary pattern adherence was increased to ≥P75, with air pollution held constant.
Scenario 2 (Counterfactual 3): Outcome risk if dietary pattern adherence was raised to ≥P90, with air pollution unchanged.
Scenario 3 (Counterfactual 3): Outcome risk under optimal dietary pattern adherence, with air pollution fixed.

The causal effect is defined as the difference in outcome risk between each counterfactual scenario and the observed factual outcome. This contrast estimates the independent health benefit of improving dietary quality under realistic pollution conditions.

[bookmark: _Toc211848781]Method S6: Explanation and validation of assumptions of parametric g-formula
[bookmark: _Hlk206334788]The parametric g-formula requires three key assumptions: positivity, consistency, and exchangeability [59]. The exchangeability assumption requires that potential outcomes be identical between exposed and unexposed groups conditional on measured covariates. Within the counterfactual framework, this implies the absence of unmeasured confounding. To satisfy this assumption, we incorporated potential time-varying confounders (e.g., household income, educational attainment, smoking status) based on causal directed acyclic graphs (DAGs) (see Additional file 1: Fig. S3 and S4) and updated these variables at each follow-up point. Additionally, interaction terms between time-varying variables and categorical time interval indicators were included in the outcome model to minimize confounding bias. Thus, we rigorously validated the exchangeability assumption to the greatest extent possible. 

The positivity assumption requires that within every covariate stratum, there exists a non-zero probability of receiving each exposure intervention. In this study, the interventional nature of dietary patterns ensures a non-zero probability of achieving any target dietary score for all individuals, as theoretically verified by the g-computation framework. 

The consistency assumption requires that the observed outcome under an exposure equals its potential outcome, with explicitly defined interventions corresponding to their real-world counterparts [59]. In this study, interventions were explicitly defined as sustained increases in dietary pattern adherence to: (a) The 75th percentile (the baseline threshold to improve dietary adherence to a moderately high level); (b) The 90th percentile (high adherence); (c) Optimal adherence (pattern-specific theoretical maxima). These thresholds represent quantifiable, real-world dietary improvements—for example, achieving the optimal adherence of AHEI-2010 would require increasing fruit intake by ≥4 servings/day (or ≥5 servings/day of vegetables or ≥1 serving/day of nuts and legumes or ≥1 serving/day of fish or polyunsaturated fatty acids constituting ≥10% of energy intake) and did not intake sugar-sweetened beverages and fruit juice, or red and processed meat, or never/rarely added salt to foods in our cohort. The consistency assumption holds here because: (a) Interventions are well-specified: Hypothetical strategies were implemented in the parametric g-formula via deterministic thresholds (e.g., ‘set AHEI-2010 score≥66 at all follow-ups’), avoiding ambiguous regimens. (b) No interference: Individual dietary changes are unlikely to affect others’ outcomes, supporting individual-level effects estimation. Regarding real-world implementation, our interventions map to feasible public health actions. On one hand, subsidizing healthy foods or restricting unhealthy options (e.g., Reformulation of ultra-processed products in Colombia after the introduction of public health regulations [60]) could shift population-level adherence toward the 75th/90th percentiles. On the other hand, digital health tools and community nutrition programs could sustain individual adherence.

[bookmark: _Toc159588886][bookmark: _Toc156767024][bookmark: _Hlk157066643][bookmark: _Toc211848782]Method S7: Details of the assessment of covariates
In this study, covariates were divided into “time-fixed covariates” and “time-varying covariates”. Time-fixed covariates refer to variables whose values did not change over time during the follow-up period, including sex, age, race, residential area, and family history of diseases. Time-varying covariates refer to variables whose values change over time during the follow-up period, including educational attainment, family income, smoking status, physical activity, alcohol consumption, BMI, dietary supplements, hypertension, hyperlipidemia, and total energy intake. The participation status of UK Biobank participants in time-varying covariate measurements across different follow-up periods is detailed in Table S3.

Age: Age refers to the participants’ age on the day they attended an initial assessment centre, which was truncated to the whole year.
Sex: Sex acquired from the central registry at recruitment but, in some cases, updated by the participant.
Race: Race is an amalgam of sequential branching questions asked during the initial assessment centre visit as part of the touchscreen questionnaire.
Residential area: The classification is derived by combining each participant’s home postcode with data from the 2001 census from the Office of National Statistics via the Geoconvert tool from the Census Dissemination Unit.
[bookmark: _Hlk157069748]Family income: In the UK Biobank study, participants were asked what average total income before tax was received by their household with seven choices: “less than 18,000£”, “18,000 to 30,999£”, “31,000 to 51,999£”, “52,000 to £ 99,999£”, “greater than 100,000£”, “do not know”, and “prefer not to answer”. Responses of “do not know” or “prefer not to answer” were converted into missing values.
Educational attainment: Education attainment was classified as “college degree or higher”, “any school degree”, or “vocational qualifications and other”.
Smoking status: the current/past/never smoking status of the participant.
Physical activity: Physical activity (PA) was measured with the International Physical Activity Questionnaire (IPAQ) [62], which includes six questions about the duration and frequency of walking and moderate-intensity and vigorous-intensity exercise performed in the last 4 weeks [62]. Each intensity was assigned a corresponding metabolic equivalent of task (MET): 3.3 for walking, 4.0 for moderate PA, and 8.0 for vigorous PA. MET is an objective measurement of the ratio of the energy expenditure rate to an individual’s mass (1 MET = 1 kilocalorie per hour per kilogram of body weight) [63]. We then quantified the PA of each participant by calculating the hours of MET each week (MET-hour/week) on the basis of the reported intensity, duration, and frequency of PA in 1 week [64].
Alcohol consumption: alcohol consumption was defined as the alcoholic drink equivalent in weekly grams. Specifically, alcohol intake (g/wk) was calculated by the quantity of each type of drink (red wine, white wine, beer/cider, fortified wine, and spirits) multiplied by its standard drink size and reference alcohol content (1 drink-equivalent, described as containing 8 g of pure alcohol; 125 mL of wine (red or white) = 1.6 unit-equivalents; 1 pint of beer (586 mL) = 2.6 unit-equivalents; 25 mL of spirits =1 unit-equivalent; 62.5 mL of fortified wine = 1 unit-equivalent) [65].
Family history of diseases: Family history of diseases was measured with screening questions: “Has/did your mother ever suffer from? (You can select more than one answer)”. The family history included the illness of the father, mother, and siblings.
Dietary supplements: Dietary supplements were defined as a self-reported habit of taking vitamin and/or mineral supplements (yes/no).
BMI: BMI (kg/m2) was calculated as weight (kg) divided by height2 (m). Weight and height were obtained by averaging multiple body measurements. According to the World Health Organization’s standard WHO categories, we classified participants into four groups: <18.5 kg/m2, 18.5–24.9 kg/m2, 25–29.9 kg/m2, and ≥30 kg/m2.
Hypertension: Systolic blood pressure and diastolic blood pressure were measured with an automated device. The participants were classified as having hypertension if their systolic blood pressure was >130 mmHg or diastolic blood pressure was >90 mmHg or if they had ever taken medication for blood pressure.
[bookmark: _Hlk168477456]Hyperlipidemia: Hyperlipidemia was defined as a self-reported history of high cholesterol or taking medications.
Total energy intake: Daily total energy intake (kcal/day) was defined as the energy from the overall diet. It was assessed on the basis of 24-hour dietary recall surveys.

[bookmark: _Toc211848783]Method S8: The model specifications for covariate and outcome models
The covariate models are expressed as follows:
[bookmark: _Hlk205041863]Covariate models = c (PM2.5 ~ previous-year value of PM2.5 + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
PM10 ~ previous-year value of PM10 + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
SO2 ~ previous-year value of SO2 + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
NOX ~ previous-year value of NOX + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
NO2 ~ previous-year value of NO2 + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
benzene ~ previous-year value of benzene + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
AHEI-2010 [or other dietary patterns] ~ previous-year value of AHEI-2010 [or other dietary patterns] + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index +total energy intake + dietary supplements,
family income ~ previous-year value of family income + age + sex + race + residential area + family history of diseases + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
educational attainment ~ previous-year value of educational attainment + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
smoking status ~ previous-year value of smoking status + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
physical activity ~ previous-year value of physical activity + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of alcohol consumption + same-year value of alcohol consumption + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
alcohol consumption ~ previous-year value of alcohol consumption + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of dietary supplements + same-year value of dietary supplements + the categorical time interval index,
dietary supplements ~ previous-year value of dietary supplements + age + sex + race + residential area + family history of diseases + previous-year value of family income + same-year value of family income + previous-year value of educational attainment + same-year value of educational attainment + previous-year value of smoking status + same-year value of smoking status + previous-year value of physical activity + same-year value of physical activity + previous-year value of alcohol consumption + same-year value of alcohol consumption + the categorical time interval index)

The outcome models are expressed as follows:
[bookmark: _Hlk205041484][bookmark: _Hlk205041514][bookmark: _Hlk205041555]Outcome models = outcome status ~ AHEI-2010 [or other dietary patterns] + previous-year value of AHEI-2010 [or other dietary patterns] + PM2.5 + previous-year value of PM2.5 + PM10 + previous-year value of PM10 + SO2 + previous-year value of SO2 + NOX + previous-year value of NOX + NO2 + previous-year value of NO2 + benzene + previous-year value of benzene + family income + previous-year value of family income + educational attainment + previous-year value of educational attainment + smoking status + previous-year value of smoking status + physical activity + previous-year value of physical activity + alcohol consumption + previous-year value of alcohol consumption + dietary supplements + previous-year value of dietary supplements + interaction terms between time-varying variables (PM10, PM2.5, NOX, NO2, SO2, benzene, AHEI-2010 [or other dietary pattern] scores, family income, educational attainment, smoking status, physical activity, alcohol consumption, dietary supplements, and total energy intake) and categorical time interval index + the quadratic function of categorical time interval index


[bookmark: _Hlk205748258][bookmark: _Hlk206335560][bookmark: _Toc211848784]Table S1 Handling of air pollution exposure and dietary pattern scores across four intervention strategies 
	Intervention strategies
	Air pollutant exposure handling 
	Dietary pattern interventions

	Reference strategy (natural course) 
	Observed values of six pollutants
	Observed values of dietary patterns 

	Moderately-high-adherence strategy
	Observed values of six pollutants
	The 75th percentile threshold intervention

	High-adherence strategy
	Observed values of six pollutants
	The 90th percentile threshold intervention

	[bookmark: _Hlk205792449]Optimal adherence strategy
	Observed values of six pollutants
	The best adherence score (static intervention)





[bookmark: _Toc211848785]Table S2 The detailed interventions for each dietary pattern 
	Dietary patterns
	Threshold interventions
	
	Static intervention
(The best adherence score)

	
	The 75th percentile 
	The 90th percentile 
	
	

	AHEI-2010
	≥58 points 
	≥66 points 
	
	100 points 

	AMED
	≥4 points 
	≥5 points 
	
	9 points 

	DASH
	≥25 points 
	≥29 points 
	
	40 points 

	MIND
	≥6.5 points 
	≥7.5 points 
	
	15 points 

	HPDI
	≥60 points 
	≥64 points 
	
	85 points 

	ELDI
	≥17 points 
	≥20 points 
	
	42 points 

	HLCD
	≥20 points 
	≥23 points 
	
	30 points 

	HLFD
	≥19 points 
	≥23 points 
	
	30 points 

	DDS
	≥10 points 
	≥12 points 
	
	18 points 

	DAI
	≥3 points
	≥6 points 
	
	11.7 points 

	E-DII
	≥1 points 
	≥2.5 points 
	
	5.2 points 


Note: AHEI-2010, alternate healthy eating index-2010; AMED, alternate Mediterranean diet; DAI, dietary antioxidant index; DASH, Dietary Approaches to Stop Hypertension; DDS, dietary diversity score; E-DII, energy-adjusted dietary inflammatory index; ELDI, EAT-Lancet diet index; HLCD, healthy low-carbohydrate diet; HLFD, healthy low-fat diet; HPDI, healthy plant-based diet index; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delay.


[bookmark: _Toc211848786]Table S3 Covariates included in the current study
	Covariates
	Measurement timepoints (sample size)

	Time-fixed covariates
	

	Sex
	Baseline

	age
	Baseline

	Race
	Baseline

	Residence
	Baseline

	Family history of diseases
	Baseline

	Time-varying covariates
	

	Educational attainment
	Baseline (497,512), 2012-2013 (20,328), 2014-2018 (89,817), 2019-2021 (12,658)

	Family income
	Baseline (496,140), 2012-2013 (20,303), 2014-2018 (89,678), 2019-2021(12,644)

	Smoking status
	Baseline (501,258), 2012-2013 (20,328), 2014-2018 (89,817), 2019-2021 (12,658)

	Physical activity
	Baseline (385,014), 2012-2013 (17,298), 2014-2018 (59,292), 2019-2021 (5,270)

	Alcohol consumption
	Baseline (346,269), 2012-2013 (14,504), 2014-2018 (62,977), 2019-2021 (8,872)

	BMI
	Baseline (499,045), 2012-2013 (20,291), 2014-2018 (88,407), 2019-2021 (12,443)

	Dietary supplements
	Baseline (497,449), 2012-2013 (20,328), 2014-2018 (89,817), 2019-2021 (12,658)

	Hypertension
	Baseline (472,046), 2012-2013 (20,281), 2014-2018 (89,675), 2019-2021 (11,323)

	Hyperlipidemia
	Baseline (472,046), 2012-2013 (20,281), 2014-2018 (89,675), 2019-2021 (11,323)

	Total energy intake
	Baseline (70,686), February-April 2011 (n=100,513), June-September 2011 (n=83,196), October-December 2011 (n=103,694), April-June 2012 (n=100,164)



[bookmark: _Hlk211680424][bookmark: _Toc211848787]Table S4 Baseline characteristics of the included participants according to CVD status
	[bookmark: _Hlk98770177]Characteristics
	Total sample
(n = 16,618)
	Without CVD
(n = 14,323)
	With CVD
(n = 2,295)
	P value a

	[bookmark: _Hlk139444023]Age (years), mean (SD)
	56.5 (7.8)
	55.8 (7.8)
	60.7 (6.3)
	<0.001

	Sex, female
	9,769 (58.8%)
	8,754 (61.1%)
	1,015 (44.2%)
	<0.001

	Race, nonwhite
	636 (3.8%)
	575 (4.0%)
	61 (2.7%)
	0.002

	Family income
	
	
	
	<0.001

	[bookmark: _Hlk160272219]<18,000£
	2,016 (12.1%)
	1,621 (11.3%)
	395 (17.2%)
	

	18,000–30,999£
	3,581 (21.5%)
	3,021 (21.1%)
	560 (24.4%)
	

	31,000–51,999£
	4,265 (25.7%)
	3,702 (25.8%)
	563 (24.5%)
	

	52,000–100,000£
	3,878 (23.3%)
	3,464 (24.2%)
	414 (18.0%)
	

	>100,000£
	1,397 (8.4%)
	1,260 (8.8%)
	137 (6.0%)
	

	Missing
	1,481 (8.9%)
	1,255 (8.8%)
	226 (9.8%)
	

	Educational attainment
	
	
	
	<0.001

	College degree or higher
	10,845 (65.3%)
	9,439 (65.9%)
	1,406 (61.3%)
	

	Any school degree
	4,317 (26.0%)
	3,721 (26.0%)
	596 (26.0%)
	

	Vocational qualifications and other
	1,418 (8.5%)
	1,126 (7.9%)
	292 (12.7%)
	

	Missing
	38 (0.2%)
	37 (0.3%)
	1 (0.0%)
	

	Residence, rural
	2,586 (15.6%)
	2,236 (15.6%)
	350 (15.3%)
	0.681

	Smoking status
	
	
	
	<0.001

	Never
	9,848 (59.3%)
	8,643 (60.3%)
	1,205 (52.5%)
	

	Previous
	5,761 (34.7%)
	4,829 (33.7%)
	932 (40.6%)
	

	Current
	982 (5.9%)
	828 (5.8%)
	154 (6.7%)
	

	Missing
	27 (0.2%)
	23 (0.2%)
	4 (0.2%)
	

	Alcohol consumption (g/week), mean (SD)
	105.4 (103.7)
	102.4 (99.6)
	124.4 (125.0)
	<0.001

	PA MET (hours/week), mean (SD)
	42.0 (36.3)
	41.8 (35.9)
	43.4 (38.2)
	0.049

	Family history of CVD
	7,255 (43.7%)
	6,105 (42.6%)
	1,150 (50.1%)
	<0.001

	Dietary supplements
	8,546 (51.4%)
	7,420 (51.8%)
	1,126 (49.1%)
	0.016

	Energy (kcal/day), mean (SD)
	2,069.1 (604.9)
	2,063.7 (599.9)
	2,103.0 (633.9)
	0.004

	BMI (kg/m2)
	
	
	
	<0.001

	<18.5
	109 (0.7%)
	100 (0.7%)
	9 (0.4%)
	

	18.5-24.9
	6,855 (41.3%)
	6,139 (42.9%)
	716 (31.2%)
	

	25-29.9
	6,687 (40.2%)
	5,696 (39.8%)
	991 (43.2%)
	

	≥30
	2,967 (17.9%)
	2,388 (16.7%)
	579 (25.2%)
	

	Hypertension
	6,833 (41.1%)
	5,459 (38.1%)
	1,374 (59.9%)
	<0.001

	Hyperlipidemia
	2,330 (14.0%)
	1,763 (12.3%)
	567 (24.7%)
	<0.001

	AHEI-2010, mean (SD)
	50.1 (12.9)
	50.2 (12.9)
	49.9 (13.1)
	0.361

	AMED, mean (SD)
	3.4 (1.5)
	3.5 (1.8)
	3.3 (1.5)
	0.364

	DASH, mean (SD)
	22.2 (5.0)
	22.3 (5.0)
	22.1 (5.1)
	0.213

	MIND, mean (SD)
	5.2 (1.6)
	5.2 (1.6)
	5.2 (1.6)
	0.129

	HPDI, mean (SD)
	54.9 (6.7)
	54.9 (6.7)
	54.9 (6.5)
	0.782

	ELDI, mean (SD)
	12.4 (3.9)
	12.4 (3.9)
	12.5 (4.0)
	0.335

	HLCD, mean (SD)
	15.7 (6.1)
	15.9 (6.1)
	15.0 (6.0)
	0.344

	HLFD, mean (SD)
	14.9 (5.9)
	14.9 (5.9)
	15.2 (6.0)
	0.045

	DDS, mean (SD)
	8.1 (2.2)
	8.1 (2.1)
	8.2 (2.2)
	0.034

	DAI, mean (SD)
	0.3 (3.7)
	0.3 (3.7)
	0.3 (3.8)
	0.779

	E-DII, mean (SD)
	0.2 (1.7)
	0.2 (1.7)
	0.1 (1.7)
	0.081

	Air pollution (μg/m3), mean (SD)
	
	
	
	

	PM2.5
	11.8 (2.1)
	11.8 (2.1)
	11.6 (2.1)
	0.001

	PM10
	16.9 (2.6)
	16.9 (2.6)
	16.7 (2.6)
	0.002

	SO2
	2.4 (1.7)
	2.4 (1.7)
	2.5 (1.8)
	0.004

	NO2
	22.5 (7.9)
	22.6 (7.9)
	22.2 (7.8)
	0.036

	NOX
	35.6 (15.3)
	35.7 (15.3)
	35.0 (15.1)
	0.035

	Benzene
	0.6 (0.2)
	0.6 (0.2)
	0.6 (0.2)
	0.100


[bookmark: _Hlk189512934]a P value for comparing the difference between participants with CVD and those without CVD, given by Chi-square categorical variables and t-tests for continuous variables.
[bookmark: _Hlk134538071]Note: BMI, body mass index; CVD, cardiovascular disease; DAI, dietary antioxidant index; DASH, Dietary Approaches to Stop Hypertension; DDS, Dietary Diversity Score; E-DII, energy-adjusted dietary inflammatory index; ELDI, EAT-Lancet Diet Index; HLCD, Healthy Low-Carbohydrate Diet; HLFD, Healthy Low-Fat Diet; HPDI, Healthful Plant-Based Index; MET, metabolic equivalent; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delays; SD, standard deviation.


[bookmark: _Hlk211680444][bookmark: _Toc211848788]Table S5 Baseline characteristics of the included participants according to diabetes status
	Characteristics
	Total sample
(n = 16,582)
	Without diabetes
(n = 16,107)
	With diabetes
(n = 475)
	P value a

	Age (years), mean (SD)
	56.5 (7.8)
	56.5 (7.8)
	59.5 (7.0)
	<0.001

	Sex, female
	9,668 (58.3%)
	9,463 (58.8%)
	205 (43.2%)
	<0.001

	Race, nonwhite
	605 (3.6%)
	568 (3.5%)
	37 (7.8%)
	<0.001

	Family income
	
	
	
	<0.001

	<18,000£
	2,011 (12.1%)
	1,920 (11.9%)
	91 (19.2%)
	

	18,000–30,999£
	3,579 (21.6%)
	3,479 (21.6%)
	100 (21.1%)
	

	31,000–51,999£
	4,242 (25.6%)
	4,117 (25.6%)
	125 (26.3%)
	

	52,000–100,000£
	3,863 (23.3%)
	3,780 (23.5%)
	83 (17.5%)
	

	>100,000£
	1,401 (8.4%)
	1,385 (8.6%)
	16 (3.4%)
	

	Missing
	1,486 (9.0%)
	1,426 (8.9%)
	60 (12.6%)
	

	Educational attainment
	
	
	
	<0.001

	College degree or higher
	10,829 (65.3%)
	10,556 (65.5%)
	273 (57.5%)
	

	Any school degree
	4,289 (25.9%)
	4,162 (25.8%)
	127 (26.7%)
	

	Vocational qualifications and other
	1,425 (8.6%)
	1,351 (8.4%)
	74 (15.6%)
	

	Missing
	39 (0.2%)
	38 (0.2%)
	1 (0.2%)
	

	Residence, rural
	2,606 (15.7%)
	2,548 (15.8%)
	58 (12.2%)
	0.039

	Smoking status
	
	
	
	<0.001

	Never
	9,747 (58.8%)
	9,527 (59.1%)
	220 (46.3%)
	

	Previous
	5,823 (35.1%)
	5,606 (34.8%)
	217 (45.7%)
	

	Current
	986 (5.9%)
	951 (5.9%)
	35 (7.4%)
	

	Missing
	26 (0.2%)
	23 (0.1%)
	3 (0.6%)
	

	Alcohol consumption (g/week), mean (SD)
	105.4 (103.2)
	104.9 (102.5)
	123.1 (124.8)
	0.001

	PA MET (hours/week), mean (SD)
	42.3 (36.4)
	42.3 (36.5)
	42.3 (39.1)
	0.982

	Family history of diabetes
	3,427 (20.7%)
	3,266 (20.3%)
	161 (33.9%)
	<0.001

	Dietary supplements
	8,482 (51.2%)
	8,240 (51.2%)
	242 (50.9%)
	0.965

	Energy (kcal/day), mean (SD)
	2,071.0 (604.3)
	2,070.3 (603.8)
	2,096.3 (621.4)
	0.354

	BMI (kg/m2)
	
	
	
	<0.001

	<18.5
	110 (0.7%)
	108 (0.7%)
	2 (0.4%)
	

	18.5-24.9
	6,906 (41.6%)
	6,839 (42.5%)
	67 (14.1%)
	

	25-29.9
	6,748 (40.7%)
	6,554 (40.7%)
	194 (40.8%)
	

	≥30
	2,818 (17.0%)
	2,606 (16.2%)
	212 (44.6%)
	

	Hypertension
	6,814 (41.1%)
	6,497 (40.3%)
	317 (66.7%)
	<0.001

	Hyperlipidemia
	2,369 (14.3%)
	2,205 (13.7%)
	164 (34.5%)
	<0.001

	AHEI-2010, mean (SD)
	50.2 (12.9)
	50.2 (12.9)
	47.7 (13.3)
	<0.001

	AMED, mean (SD)
	3.4 (1.5)
	3.4 (1.5)
	3.2 (1.4)
	0.002

	DASH, mean (SD)
	22.3 (5.0)
	22.3 (5.0)
	21.2 (4.9)
	<0.001

	MIND, mean (SD)
	5.2 (1.6)
	5.2 (1.6)
	5.0 (1.5)
	<0.001

	HPDI, mean (SD)
	54.9 (6.7)
	54.9 (6.7)
	53.8 (6.6)
	<0.001

	ELDI, mean (SD)
	12.4 (3.9)
	12.4 (3.9)
	12.2 (4.0)
	0.187

	HLCD, mean (SD)
	15.0 (6.1)
	15.0 (6.1)
	15.5 (6.0)
	0.058

	HLFD, mean (SD)
	15.0 (5.9)
	15.0 (5.9)
	15.0 (5.8)
	0.855

	DDS, mean (SD)
	8.1 (2.2)
	8.1 (2.1)
	7.9 (2.3)
	0.087

	DAI, mean (SD)
	0.3 (3.7)
	0.3 (3.7)
	0.1 (3.8)
	0.188

	E-DII, mean (SD)
	0.2 (1.7)
	0.2 (1.7)
	0.2 (1.7)
	0.281

	Air pollution (μg/m3), mean (SD)
	
	
	
	

	PM2.5
	11.8 (2.1)
	11.8 (2.1)
	11.7 (2.0)
	0.404

	PM10
	16.8 (2.6)
	16.8 (2.6)
	16.7 (2.5)
	0.418

	SO2
	2.4 (1.7)
	2.4 (1.7)
	2.8 (2.3)
	<0.001

	NO2
	22.5 (7.9)
	22.5 (7.9)
	22.6 (7.5)
	0.816

	NOX
	35.6 (15.3)
	35.6 (15.4)
	35.6 (14.7)
	0.972

	Benzene
	0.6 (0.2)
	0.6 (0.2)
	0.6 (0.1)
	0.433


a P value for comparing the difference between participants with diabetes and those without diabetes, given by Chi-square categorical variables and t-tests for continuous variables.
Note: BMI, body mass index; DAI, dietary antioxidant index; DASH, Dietary Approaches to Stop Hypertension; DDS, Dietary Diversity Score; E-DII, energy-adjusted dietary inflammatory index; ELDI, EAT-Lancet Diet Index; HLCD, Healthy Low-Carbohydrate Diet; HLFD, Healthy Low-Fat Diet; HPDI, Healthful Plant-Based Index; MET, metabolic equivalent; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delays; SD, standard deviation.


[bookmark: _Hlk211680464][bookmark: _Toc211848789]Table S6 Baseline characteristics of the included participants according to cancer status
	Characteristics
	Total sample
(n = 15,612)
	Without cancer
(n = 13,700)
	With cancer
(n = 1,912)
	P value a

	Age (years), mean (SD)
	56.4 (7.8)
	55.9 (7.8)
	59.9 (6.7)
	<0.001

	Sex, female
	8,815 (56.5%)
	7,916 (57.8%)
	899 (47.0%)
	<0.001

	Race, nonwhite
	624 (4.0%)
	582 (4.2%)
	42 (2.2%)
	<0.001

	Family income
	
	
	
	<0.001

	<18,000£
	1,898 (12.2%)
	1,642 (12.0%)
	256 (13.4%)
	

	18,000–30,999£
	3,327 (21.3%)
	2,819 (20.6%)
	508 (26.6%)
	

	31,000–51,999£
	4,024 (25.8%)
	3,520 (25.7%)
	504 (26.4%)
	

	52,000–100,000£
	3,693 (23.7%)
	3,318 (24.2%)
	375 (19.6%)
	

	>100,000£
	1,302 (8.3%)
	1,200 (8.8%)
	102 (5.3%)
	

	Missing
	1,368 (8.8%)
	1,201 (8.8%)
	167 (8.7%)
	

	Educational attainment
	
	
	
	<0.001

	College degree or higher
	10,145 (65.0%)
	8,957 (65.4%)
	1,188 (62.1%)
	

	Any school degree
	4,053 (26.0%)
	3,558 (26.0%)
	495 (25.9%)
	

	Vocational qualifications and other
	1,379 (8.8%)
	1,154 (8.4%)
	225 (11.8%)
	

	Missing
	35 (0.2%)
	31 (0.2%)
	4 (0.2%)
	

	Residence, rural
	2,430 (15.6%)
	2,126 (15.5%)
	304 (15.9%)
	0.691

	Smoking status
	
	
	
	<0.001

	Never
	9,172 (58.7%)
	8,152 (59.5%)
	1,020 (53.3%)
	

	Previous
	5,464 (35.0%)
	4,711 (34.4%)
	753 (39.4%)
	

	Current
	950 (6.1%)
	814 (5.9%)
	136 (7.1%)
	

	Missing
	26 (0.2%)
	23 (0.2%)
	3 (0.2%)
	

	Alcohol consumption (g/week), mean (SD)
	107.3 (105.4)
	106.0 (104.1)
	115.7 (113.6)
	0.001

	PA MET (hours/week), mean (SD)
	42.0 (36.2)
	42.0 (36.2)
	41.6 (35.6)
	0.634

	Family history of cancer
	5,597 (35.9%)
	4,823 (35.2%)
	774 (40.5%)
	<0.001

	Dietary supplements
	8,099 (51.9%)
	7,141 (52.1%)
	958 (50.1%)
	0.103

	Energy (kcal/day), mean (SD)
	2,074.6 (607.1)
	2,069.6 (606.3)
	2,110.6 (611.6)
	0.006

	BMI (kg/m2)
	
	
	
	<0.001

	<18.5
	108 (0.7%)
	103 (0.8%)
	5 (0.3%)
	

	18.5-24.9
	6,301 (40.4%)
	5,612 (41.0%)
	689 (36.0%)
	

	25-29.9
	6,339 (40.6%)
	5,514 (40.2%)
	825 (43.1%)
	

	≥30
	2,864 (18.3%)
	2,471 (18.0%)
	393 (20.6%)
	

	Hypertension
	6,587 (42.2%)
	5,609 (40.9%)
	978 (51.2%)
	<0.001

	Hyperlipidemia
	2,578 (16.5%)
	2,132 (15.6%)
	446 (23.3%)
	<0.001

	AHEI-2010, mean (SD)
	49.9 (12.9)
	50.0 (12.9)
	49.6 (12.9)
	0.170

	AMED, mean (SD)
	3.3 (1.5)
	3.3 (1.5)
	3.3 (1.5)
	0.277

	DASH, mean (SD)
	22.2 (5.0)
	22.2 (5.0)
	22.1 (5.0)
	0.273

	MIND, mean (SD)
	5.2 (1.6)
	5.2 (1.6)
	5.2 (1.6)
	0.277

	HPDI, mean (SD)
	54.9 (6.7)
	54.9 (6.7)
	54.9 (6.6)
	0.918

	ELDI, mean (SD)
	12.4 (3.9)
	12.4 (3.9)
	12.5 (3.8)
	0.130

	HLCD, mean (SD)
	15.0 (6.1)
	15.1 (6.1)
	14.7 (6.0)
	0.016

	HLFD, mean (SD)
	14.9 (5.9)
	14.9 (5.9)
	15.1 (5.7)
	0.536

	DDS, mean (SD)
	8.1 (2.1)
	8.1 (2.1)
	8.1 (2.1)
	0.181

	DAI, mean (SD)
	0.3 (3.7)
	0.3 (3.7)
	0.3 (3.7)
	0.843

	E-DII, mean (SD)
	0.2 (1.7)
	0.2 (1.7)
	0.2 (1.7)
	0.575

	Air pollution (μg/m3), mean (SD)
	
	
	
	

	PM2.5
	11.8 (2.1)
	11.8 (2.1)
	11.6 (2.1)
	<0.001

	PM10
	16.8 (2.6)
	16.9 (2.6)
	16.6 (2.6)
	0.001

	SO2
	2.4 (1.7)
	2.4 (1.7)
	2.5 (1.7)
	0.192

	NO2
	22.5 (7.9)
	22.6 (7.9)
	22.0 (7.8)
	0.006

	NOX
	35.6 (15.3)
	35.7 (15.4)
	34.7 (15.0)
	0.005

	Benzene
	0.6 (0.2)
	0.6 (0.2)
	0.6 (0.2)
	0.105


a P value for comparing the difference between participants with and without cancer, given by Chi-square categorical variables and t-tests for continuous variables.
Note: BMI, body mass index; DAI, dietary antioxidant index; DASH, Dietary Approaches to Stop Hypertension; DDS, Dietary Diversity Score; E-DII, energy-adjusted dietary inflammatory index; ELDI, EAT-Lancet Diet Index; HLCD, Healthy Low-Carbohydrate Diet; HLFD, Healthy Low-Fat Diet; HPDI, Healthful Plant-Based Index; MET, metabolic equivalent; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delays; SD, standard deviation.

[bookmark: _Hlk211680484][bookmark: _Toc211848790]Table S7 Baseline characteristics of the included participants according to CKD status
	Characteristics
	Total sample
(n = 17,035)
	Without CKD
(n = 16,066)
	With CKD
(n = 969)
	P value a

	Age (years), mean (SD)
	56.6 (7.8)
	56.3 (7.8)
	61.4 (6.2)
	<0.001

	Sex, female
	9,878 (58.0%)
	9,427 (58.7%)
	451 (46.5%)
	<0.001

	Race, nonwhite
	658 (3.9%)
	614 (3.8%)
	44 (4.5%)
	0.297

	Family income
	
	
	
	<0.001

	<18,000£
	2,109 (12.4%)
	1,901 (11.8%)
	208 (21.5%)
	

	18,000–30,999£
	3,696 (21.7%)
	3,460 (21.5%)
	236 (24.4%)
	

	31,000–51,999£
	4,362 (25.6%)
	4,131 (25.7%)
	231 (23.8%)
	

	52,000–100,000£
	3,926 (23.0%)
	3,793 (23.6%)
	133 (13.7%)
	

	>100,000£
	1,420 (8.3%)
	1,371 (8.5%)
	49 (5.1%)
	

	Missing
	1,522 (8.9%)
	1,410 (8.8%)
	112 (11.6%)
	

	Educational attainment
	
	
	
	<0.001

	College degree or higher
	11,073 (65.0%)
	10,536 (65.6%)
	537 (55.4%)
	

	Any school degree
	4,424 (26.0%)
	4,154 (25.9%)
	270 (27.9%)
	

	Vocational qualifications and other
	1,500 (8.8%)
	1,339 (8.3%)
	161 (16.6%)
	

	Missing
	38 (0.2%)
	37 (0.2%)
	1 (0.1%)
	

	Residence, rural
	2,662 (15.6%)
	2,522 (15.7%)
	140 (14.4%)
	0.320

	Smoking status
	
	
	
	<0.001

	Never
	9,965 (58.5%)
	9,501 (59.1%)
	464 (47.9%)
	

	Previous
	6,025 (35.4%)
	5,611 (34.9%)
	414 (42.7%)
	

	Current
	1,016 (6.0%)
	930 (5.8%)
	86 (8.9%)
	

	Missing
	29 (0.2%)
	24 (0.1%)
	5 (0.5%)
	

	Alcohol consumption (g/week), mean (SD)
	106.0 (104.2)
	105.5 (103.3)
	114.5 (118.3)
	0.023

	PA MET (hours/week), mean (SD)
	42.0 (36.3)
	42.2 (36.2)
	40.0 (37.4)
	0.079

	Dietary supplements
	8,732 (51.3%)
	8,249 (51.3%)
	483 (49.8%)
	0.382

	Energy (kcal/day), mean (SD)
	2,070.6 (606.3)
	2,067.8 (605.4)
	2,115.4 (620.2)
	0.018

	BMI (kg/m2)
	
	
	
	<0.001

	<18.5
	111 (0.7%)
	110 (0.7%)
	1 (0.1%)
	

	18.5-24.9
	6,945 (40.8%)
	6,719 (41.8%)
	226 (23.3%)
	

	25-29.9
	6,870 (40.3%)
	6,455 (40.2%)
	415 (42.8%)
	

	≥30
	3,109 (18.3%)
	2,782 (17.3%)
	327 (33.7%)
	

	Hypertension
	7,183 (42.2%)
	6,533 (40.7%)
	650 (67.1%)
	<0.001

	Hyperlipidemia
	2,798 (16.4%)
	2,438 (15.2%)
	360 (37.2%)
	<0.001

	AHEI-2010, mean (SD)
	50.1 (12.9)
	50.2 (12.9)
	48.3 (13.1)
	<0.001

	AMED, mean (SD)
	3.4 (1.5)
	3.4 (1.5)
	3.2 (1.5)
	<0.001

	DASH, mean (SD)
	22.3 (5.0)
	22.3 (5.0)
	21.5 (5.1)
	<0.001

	MIND, mean (SD)
	5.2 (1.6)
	5.2 (1.6)
	5.0 (1.6)
	<0.001

	HPDI, mean (SD)
	54.9 (6.7)
	54.9 (6.7)
	54.2 (6.8)
	<0.001

	ELDI, mean (SD)
	12.4 (3.9)
	12.5 (3.9)
	12.1 (4.0)
	0.003

	HLCD, mean (SD)
	15.0 (6.1)
	15.0 (6.1)
	15.4 (6.0)
	0.075

	HLFD, mean (SD)
	14.9 (5.9)
	14.9 (5.9)
	14.9 (5.9)
	0.533

	DDS, mean (SD)
	8.1 (2.2)
	8.1 (2.1)
	8.0 (2.3)
	0.111

	DAI, mean (SD)
	0.3 (3.7)
	0.3 (3.7)
	0.2 (3.8)
	0.442

	E-DII, mean (SD)
	0.2 (1.7)
	0.2 (1.7)
	0.2 (1.8)
	0.625

	Air pollution (μg/m3), mean (SD)
	
	
	
	

	PM2.5
	11.8 (2.1)
	11.8 (2.1)
	11.7 (2.0)
	0.422

	PM10
	16.8 (2.6)
	16.8 (2.6)
	16.8 (2.6)
	0.521

	SO2
	2.4 (1.7)
	2.4 (1.7)
	2.6 (2.0)
	<0.001

	NO2
	22.5 (7.9)
	22.5 (7.9)
	22.4 (7.6)
	0.866

	NOX
	35.6 (15.3)
	35.6 (15.3)
	35.4 (14.9)
	0.784

	Benzene
	0.6 (0.2)
	0.6 (0.2)
	0.6 (0.2)
	0.618


a P value for comparing the difference between participants with CKD and those without CKD, given by Chi-square categorical variables and t-tests for continuous variables.
Abbreviations: BMI, body mass index; CKD, chronic kidney disease; DAI, dietary antioxidant index; DASH, Dietary Approaches to Stop Hypertension; DDS, Dietary Diversity Score; E-DII, energy-adjusted dietary inflammatory index; ELDI, EAT-Lancet Diet Index; HLCD, Healthy Low-Carbohydrate Diet; HLFD, Healthy Low-Fat Diet; HPDI, Healthful Plant-Based Index; MET, metabolic equivalent; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delays; SD, standard deviation.


[bookmark: _Hlk211680503][bookmark: _Toc211848791]Table S8 Baseline characteristics of the included participants according to COPD status
	Characteristics
	Total sample
(n = 17,184)
	Without COPD
(n = 16,789)
	With COPD
(n = 395)
	P value a

	Age (years), mean (SD)
	56.6 (7.8)
	56.5 (7.8)
	61.6 (6.0)
	<0.001

	Sex, female
	9,915 (57.7%)
	9,743 (58.0%)
	172 (43.5%)
	<0.001

	Race, nonwhite
	659 (3.8%)
	646 (3.8%)
	13 (3.3%)
	0.662

	Family income
	
	
	
	<0.001

	<18,000£
	2,122 (12.3%)
	2,018 (12.0%)
	104 (26.3%)
	

	18,000–30,999£
	3,726 (21.7%)
	3,625 (21.6%)
	101 (25.6%)
	

	31,000–51,999£
	4,398 (25.6%)
	4,312 (25.7%)
	86 (21.8%)
	

	52,000–100,000£
	3,975 (23.1%)
	3,924 (23.4%)
	51 (12.9%)
	

	>100,000£
	1,429 (8.3%)
	1,419 (8.5%)
	10 (2.5%)
	

	Missing
	1,534 (8.9%)
	1,491 (8.9%)
	43 (10.9%)
	

	Educational attainment
	
	
	
	<0.001

	College degree or higher
	11,177 (65.0%)
	10,978 (65.4%)
	199 (50.4%)
	

	Any school degree
	4,455 (25.9%)
	4,344 (25.9%)
	111 (28.1%)
	

	Vocational qualifications and other
	1,514 (8.8%)
	1,430 (8.5%)
	84 (21.3%)
	

	Missing
	38 (0.2%)
	37 (0.2%)
	1 (0.3%)
	

	Residence, rural
	2,681 (15.6%)
	2,626 (15.6%)
	55 (13.9%)
	0.390

	Smoking status
	
	
	
	<0.001

	Never
	10,053 (58.5%)
	9,964 (59.3%)
	89 (22.5%)
	

	Previous
	6,080 (35.4%)
	5,858 (34.9%)
	222 (56.2%)
	

	Current
	1,022 (5.9%)
	940 (5.6%)
	82 (20.8%)
	

	Missing
	29 (0.2%)
	27 (0.2%)
	2 (0.5%)
	

	Alcohol consumption (g/week), mean (SD)
	105.8 (103.6)
	105.0 (102.2)
	137.9 (150.4)
	<0.001

	PA MET (hours/week), mean (SD)
	42.0 (36.3)
	42.0 (36.2)
	43.9 (38.9)
	0.304

	Family history of bronchitis
	2,436 (14.2%)
	2,325 (13.8%)
	111 (28.1%)
	<0.001

	Dietary supplements
	8,827 (51.4%)
	8,640 (51.5%)
	187 (47.3%)
	0.117

	Energy (kcal/day), mean (SD)
	2,070.3 (605.3)
	2,069.2 (604.9)
	2,119.8 (618.7)
	0.101

	BMI (kg/m2)
	
	
	
	<0.001

	<18.5
	111 (0.6%)
	109 (0.6%)
	2 (0.5%)
	

	18.5-24.9
	6,980 (40.6%)
	6,866 (40.9%)
	114 (28.9%)
	

	25-29.9
	6,952 (40.5%)
	6,782 (40.4%)
	170 (43.0%)
	

	≥30
	3,141 (18.3%)
	3,032 (18.1%)
	109 (27.6%)
	

	Hypertension
	7,278 (42.4%)
	7,046 (42.0%)
	232 (58.7%)
	<0.001

	Hyperlipidemia
	2,834 (16.5%)
	2,698 (16.1%)
	136 (34.4%)
	<0.001

	AHEI-2010, mean (SD)
	50.1 (12.9)
	50.1 (12.9)
	48.3 (14.1)
	0.005

	AMED, mean (SD)
	3.4 (1.5)
	3.4 (1.5)
	3.2 (1.5)
	0.053

	DASH, mean (SD)
	22.2 (5.0)
	22.3 (5.0)
	21.5 (5.2)
	0.003

	MIND, mean (SD)
	5.2 (1.6)
	5.2 (1.6)
	5.0 (1.6)
	0.002

	HPDI, mean (SD)
	54.9 (6.7)
	54.9 (6.7)
	54.6 (6.8)
	0.412

	ELDI, mean (SD)
	12.4 (3.9)
	12.4 (3.9)
	12.0 (4.0)
	0.019

	HLCD, mean (SD)
	15.0 (6.1)
	15.0 (6.1)
	15.3 (6.0)
	0.351

	HLFD, mean (SD)
	14.9 (5.9)
	14.9 (5.9)
	14.5 (5.8)
	0.078

	DDS, mean (SD)
	8.1 (2.2)
	8.1 (2.1)
	7.9 (2.3)
	0.053

	DAI, mean (SD)
	0.3 (3.7)
	0.3 (3.7)
	-0.2 (3.7)
	0.015

	E-DII, mean (SD)
	0.2 (1.7)
	0.2 (1.7)
	0.3 (1.7)
	0.042

	Air pollution (μg/m3), mean (SD)
	
	
	
	

	PM2.5
	11.8 (2.1)
	11.8 (2.1)
	11.8 (2.1)
	0.603

	PM10
	16.8 (2.6)
	16.8 (2.6)
	16.9 (2.7)
	0.509

	SO2
	2.4 (1.7)
	2.4 (1.7)
	2.6 (1.8)
	0.011

	NO2
	22.5 (7.9)
	22.5 (7.9)
	22.9 (8.0)
	0.273

	NOX
	35.6 (15.3)
	35.6 (15.3)
	36.4 (15.8)
	0.271

	Benzene
	0.6 (0.2)
	0.6 (0.2)
	0.6 (0.2)
	0.585


a P value for comparing the difference between participants with COPD and those without COPD, given by Chi-square categorical variables and t-tests for continuous variables.
Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; DAI, dietary antioxidant index; DASH, Dietary Approaches to Stop Hypertension; DDS, Dietary Diversity Score; E-DII, energy-adjusted dietary inflammatory index; ELDI, EAT-Lancet Diet Index; HLCD, Healthy Low-Carbohydrate Diet; HLFD, Healthy Low-Fat Diet; HPDI, Healthful Plant-Based Index; MET, metabolic equivalent; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delays; SD, standard deviation.

[bookmark: _Toc211848792]Table S9 Baseline characteristics of the included participants according to dementia status
	Characteristics
	Total sample
(n = 17,185)
	Without dementia
(n = 16,780)
	With dementia
(n = 405)
	P value a

	Age (years), mean (SD)
	56.6 (7.8)
	56.5 (7.8)
	60.7 (6.8)
	<0.001

	Sex, female
	9,912 (57.7%)
	9,751 (58.1%)
	161 (39.8%)
	<0.001

	Race, nonwhite
	660 (3.8%)
	647 (3.9%)
	13 (3.2%)
	0.591

	Family income
	
	
	
	<0.001

	<18,000£
	2,123 (12.4%)
	2,044 (12.2%)
	79 (19.5%)
	

	18,000–30,999£
	3,736 (21.7%)
	3,639 (21.7%)
	97 (24.0%)
	

	31,000–51,999£
	4,397 (25.6%)
	4,295 (25.6%)
	102 (25.2%)
	

	52,000–100,000£
	3,964 (23.1%)
	3,898 (23.2%)
	66 (16.3%)
	

	>100,000£
	1,429 (8.3%)
	1,408 (8.4%)
	21 (5.2%)
	

	Missing
	1,536 (8.9%)
	1,496 (8.9%)
	40 (9.9%)
	

	Educational attainment
	
	
	
	0.015

	College degree or higher
	11,169 (65.0%)
	10,927 (65.1%)
	242 (59.8%)
	

	Any school degree
	4,454 (25.9%)
	4,343 (25.9%)
	111 (27.4%)
	

	Vocational qualifications and other
	1,523 (8.9%)
	1,471 (8.8%)
	52 (12.8%)
	

	Missing
	39 (0.2%)
	39 (0.2%)
	0 (0.0%)
	

	Residence, rural
	2,687 (15.6%)
	2,649 (15.8%)
	38 (9.4%)
	0.001

	Smoking status
	
	
	
	<0.001

	Never
	10,050 (58.5%)
	9,884 (58.9%)
	166 (41.0%)
	

	Previous
	6,081 (35.4%)
	5,904 (35.2%)
	177 (43.7%)
	

	Current
	1,025 (6.0%)
	9,63 (5.7%)
	62 (15.3%)
	

	Missing
	29 (0.2%)
	29 (0.2%)
	0 (0.0%)
	

	Alcohol consumption (g/week), mean (SD)
	105.7 (103.5)
	103.9 (100.5)
	173.4 (170.9)
	<0.001

	PA MET (hours/week), mean (SD)
	42.0 (36.3)
	42.0 (36.3)
	40.9 (35.5)
	0.539

	Family history of dementia
	3,353 (19.5%)
	3,250 (19.4%)
	103 (25.4%)
	0.003

	Dietary supplements
	8,830 (51.4%)
	8,625 (51.4%)
	205 (50.6%)
	0.794

	Energy (kcal/day), mean (SD)
	2,070.0 (605.0)
	2,068.6 (603.8)
	2,131.1 (651.5)
	0.040

	BMI (kg/m2)
	
	
	
	<0.001

	<18.5
	111 (0.6%)
	110 (0.7%)
	1 (0.2%)
	

	18.5-24.9
	6,987 (40.7%)
	6,858 (40.9%)
	129 (31.9%)
	

	25-29.9
	6,951 (40.4%)
	6,784 (40.4%)
	167 (41.2%)
	

	≥30
	3,136 (18.2%)
	3,028 (18.0%)
	108 (26.7%)
	

	Hypertension
	7,281 (42.4%)
	7,024 (41.9%)
	257 (63.5%)
	<0.001

	Hyperlipidemia
	2,829 (16.5%)
	2,696 (16.1%)
	133 (32.8%)
	<0.001

	AHEI-2010, mean (SD)
	50.1 (12.9)
	50.2 (12.9)
	46.9 (13.0)
	<0.001

	AMED, mean (SD)
	3.4 (1.5)
	3.4 (1.5)
	3.3 (1.5)
	0.180

	DASH, mean (SD)
	22.3 (5.0)
	22.3 (5.0)
	21.4 (5.2)
	<0.001

	MIND, mean (SD)
	5.2 (1.6)
	5.2 (1.6)
	5.0 (1.7)
	0.022

	HPDI, mean (SD)
	54.9 (6.7)
	54.9 (6.7)
	54.3 (6.6)
	0.077

	ELDI, mean (SD)
	12.4 (3.9)
	12.4 (3.9)
	12.1 (4.1)
	0.121

	HLCD, mean (SD)
	15.0 (6.1)
	15.0 (6.1)
	15.3 (5.8)
	0.401

	HLFD, mean (SD)
	14.9 (5.9)
	14.9 (5.9)
	14.0 (5.7)
	0.001

	DDS, mean (SD)
	8.1 (2.2)
	8.1 (2.2)
	7.9 (2.2)
	0.101

	DAI, mean (SD)
	0.3 (3.7)
	0.3 (3.7)
	-0.1 (3.8)
	0.019

	E-DII, mean (SD)
	0.2 (1.7)
	0.2 (1.7)
	0.2 (1.7)
	0.450

	Air pollution (μg/m3), mean (SD)
	
	
	
	

	PM2.5
	11.8 (2.1)
	11.8 (2.1)
	12.2 (2.1)
	<0.001

	PM10
	16.8 (2.6)
	16.8 (2.6)
	17.4 (2.6)
	<0.001

	SO2
	2.4 (1.7)
	2.4 (1.7)
	2.4 (1.7)
	0.412

	NO2
	22.5 (7.9)
	22.4 (7.9)
	24.1 (7.8)
	<0.001

	NOX
	35.6 (15.3)
	35.5 (15.3)
	38.7 (15.7)
	<0.001

	Benzene
	0.6 (0.2)
	0.6 (0.2)
	0.6 (0.2)
	<0.001


a P value for comparing the difference between participants with dementia and those without dementia, given by Chi-square categorical variables and t-tests for continuous variables.
Abbreviations: BMI, body mass index; DAI, dietary antioxidant index; DASH, Dietary Approaches to Stop Hypertension; DDS, Dietary Diversity Score; E-DII, energy-adjusted dietary inflammatory index; ELDI, EAT-Lancet Diet Index; HLCD, Healthy Low-Carbohydrate Diet; HLFD, Healthy Low-Fat Diet; HPDI, Healthful Plant-Based Index; MET, metabolic equivalent; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delays; SD, standard deviation.

[bookmark: _Hlk211680555][bookmark: _Toc211848793][bookmark: _Hlk205994469]Table S10 Comparison of average air pollutant exposure levels from 2009 to 2021 between repeated dietary assessment completers and non-completers
	Air pollution 
	Completers a
(n = 17,254)
	non-completers a
(n = 485,157)
	P value b

	PM2.5 (μg/m3), mean
	10.17
	9.95
	0.459

	PM10 (μg/m3), mean
	14.99
	14.59
	0.443

	SO2 (μg/m3), mean
	1.91
	1.99
	0.711

	NO2 (μg/m3), mean
	17.83
	17.57
	0.350

	NOX (μg/m3), mean
	26.71
	26.29
	0.181

	Benzene (μg/m3), mean
	0.49
	0.47
	0.084


a Completers were defined as participants who completed repeated 24-hour dietary recalls from 2009-2010, 2011, and 2012, while non-completers comprised UK Biobank participants who failed to complete one or more these dietary assessments.
b The differences between completers and non-completers were compared using t-tests, with P-values reported.


[bookmark: _Hlk211761407][bookmark: _Toc211848794]Table S11 HRs (95% CIs) of air pollutant mixtures associated with major chronic diseases and mortality (n = 399,399)
	 
	Quantile g-computation a
	
	mvGPS model b

	
	Model 1 c
	Model 2 c
	
	Model 1 c
	Model 2 c

	[bookmark: _Hlk196897092]CVD
	1.083 (1.071, 1.096)
	1.071 (1.058, 1.083)
	
	1.050 (1.038, 1.063)
	1.044 (1.032, 1.057)

	Diabetes
	1.199 (1.169, 1.229)
	1.165 (1.136, 1.194)
	
	1.189 (1.160, 1.219)
	1.176 (1.147, 1.206)

	Cancer
	1.035 (1.021, 1.048)
	1.033 (1.020, 1.047)
	
	1.036 (1.023, 1.049)
	1.035 (1.021, 1.048)

	CKD
	1.120 (1.098, 1.142)
	1.101 (1.080, 1.123)
	
	1.117 (1.095, 1.139)
	1.106 (1.085, 1.128)

	COPD
	1.198 (1.167, 1.230)
	1.189 (1.158, 1.221)
	
	1.213 (1.182, 1.246)
	1.207 (1.176, 1.240)

	Dementia
	1.111 (1.084, 1.138)
	1.101 (1.075, 1.128)
	
	1.111 (1.084, 1.138)
	1.105 (1.078, 1.132)

	Mortality
	1.044 (1.016, 1.064)
	1.038 (1.019, 1.057)
	
	1.046 (1.028, 1.065)
	1.044 (1.025, 1.063)


[bookmark: _Hlk147657290]a The quantile g-computation approach was applied to investigate the associations between a mixture of six air pollutants and the incidence of chronic diseases. The estimates produced by the quantile g-computation represent the health effect value of a simultaneous increase in the concentration of six pollutants per quantile.
b The mvGPS model was utilized to make causal inferences regarding the associations between the mixture of six air pollutants and the incidence of chronic diseases. The estimates produced by the mvGPS model represent the health effect value of a simultaneous increase in the concentration of six pollutants per quantile.
[bookmark: _Hlk147652513]c Model 1 was adjusted for sex, age, race, family income, educational attainment, residence, smoking status, alcohol consumption, physical activity, family history of diseases, and BMI; Model 2 additionally included dietary supplement, hypertension and hyperlipemia based on Model 1.
Note: BMI, body mass index; CIs, confidence intervals; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; HRs: hazard ratios; mvGPS, multivariate generalized propensity score.


[bookmark: _Hlk211761467][bookmark: _Hlk186876785][bookmark: _Toc211848795][bookmark: _Hlk179455292][bookmark: _Hlk176190825]Table S12 The 13-year cumulative risks of major chronic diseases and mortality induced by exposure to an air pollutant mixture under hypothetical intervention strategies targeting the AMED, DDS, DAI, and E-DII
	[bookmark: _Hlk179468232]Hypothetical dietary interventions
	[bookmark: _Hlk175324751]13-year cumulative risks (per 1,000 population) (95% CI)

	[bookmark: _Hlk181908803]
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	AMED
	
	
	
	
	
	
	

	Natural course
	74.2 (71.3, 77.4)
	28.9 (26.7, 31.1)
	73.9 (71.1, 77.0)
	45.2 (42.8, 47.7)
	21.2 (19.5, 22.9)
	24.8 (23.1, 26.8)
	34.5 (32.3, 36.8)

	≥4 points
	73.8 (70.6, 77.1)
	25.9 (23.1, 28.8)
	74.1 (71.0, 77.3)
	41.9 (38.8, 44.2)
	19.8 (17.3, 22.4)
	22.1 (19.5, 24.9)
	33.4 (30.4, 36.5)

	[bookmark: _Hlk179799027]≥5 points
	73.4 (70.0, 76.9)
	24.1 (20.8, 27.6)
	74.1 (70.8, 77.4)
	39.6 (35.7, 43.7)
	18.9 (16.0, 22.0)
	20.5 (17.4, 23.8)
	32.6 (29.1, 36.2)

	9 points
	71.7 (67.0, 76.6)
	17.4 (12.3, 22.8)
	73.3 (69.9, 76.8)
	30.6 (26.2, 35.3)
	15.4 (10.9, 20.2)
	15.7 (10.9, 20.7)
	28.7 (23.5, 34.3)

	DDS
	
	
	
	
	
	
	

	Natural course
	74.2 (71.6, 76.9)
	29.0 (26.8, 31.1)
	73.9 (71.0, 77.2)
	45.6 (43.2, 48.1)
	21.5 (19.8, 23.2)
	25.3 (23.6, 27.1)
	34.7 (32.3, 36.9)

	≥10 points
	73.8 (71.2, 76.6)
	26.2 (23.4, 29.1)
	73.3 (69.8, 77.0)
	41.3 (37.6, 45.2)
	18.7 (15.7, 21.8)
	21.6 (18.5, 25.0)
	32.1 (28.3, 36.0)

	≥12 points
	73.4 (70.7, 76.3)
	24.1 (20.8, 27.6)
	72.7 (69.1, 76.4)
	38.1 (33.3, 43.2)
	16.7 (13.1, 20.5)
	19.1 (15.5, 23.3)
	30.2 (25.4, 34.8)

	18 points
	72.2 (68.8, 76.0)
	18.8 (14.0, 24.2)
	71.0 (67.0, 75.1)
	29.4 (23.7, 35.6)
	11.9 (8.3, 17.7)
	13.1 (7.4, 19.1)
	24.8 (18.2, 31.5)

	DAI
	
	
	
	
	
	
	

	Natural course
	74.2 (71.3, 77.1)
	28.5 (26.6, 30.6)
	73.7 (70.9, 76.8)
	44.9 (42.4, 47.4)
	21.0 (19.4, 22.7)
	24.6 (22.8, 26.4)
	34.3 (32.1, 36.8)

	≥3 points
	73.7 (70.6, 76.9)
	25.0 (22.2, 27.9)
	72.1 (68.4, 75.9)
	41.0 (37.9, 44.5)
	17.9 (15.1, 20.9)
	19.2 (15.7, 22.8)
	32.2 (28.4, 36.2)

	≥6 points
	73.1 (69.7, 76.4)
	22.8 (19.5, 26.3)
	70.8 (66.4, 75.2)
	38.4 (34.5, 42.5)
	15.7 (12.1, 19.6)
	15.9 (11.4, 20.5)
	30.8 (26.4, 35.3)

	11.7 points
	71.4 (66.7, 76.3)
	19.7 (14.7, 24.9)
	68.3 (63.3, 73.1)
	34.8 (30.9, 39.1)
	12.5 (7.1, 18.3)
	11.7 (5.8, 18.0)
	28.5 (22.1, 35.2)

	E-DII
	
	
	
	
	
	
	

	Natural course
	74.2 (71.4, 77.1)
	28.5 (26.5, 30.6)
	73.8 (70.8, 76.9)
	44.9 (42.7, 47.4)
	21.0 (19.3, 22.7)
	24.7 (23.2, 26.5)
	34.3 (32.0, 36.6)

	≥1 points
	74.1 (71.1, 77.2)
	24.5 (21.9, 27.4)
	71.5 (67.5, 75.5)
	39.3 (36.3, 42.7)
	16.9 (13.4, 20.6)
	18.7 (15.6, 21.9)
	31.8 (28.3, 35.4)

	≥2.5 points
	73.7 (70.4, 77.0)
	23.6 (20.5, 26.9)
	70.4 (66.0, 74.7)
	38.4 (34.6, 42.5)
	15.6 (11.7, 19.7)
	18.1 (14.5, 21.7)
	31.3 (27.8, 34.7)

	5.2 points
	73.3 (70.4, 76.9)
	20.5 (15.6, 25.6)
	68.1 (63.3, 73.2)
	34.3 (20.4, 38.4)
	12.6 (7.0, 18.3)
	14.5 (9.8, 19.7)
	29.3 (24.7, 34.2)


Note: AMED, alternate Mediterranean diet; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DAI, dietary antioxidant index; DDS, dietary diversity score; E-DII, energy-adjusted dietary inflammatory index. 

[bookmark: _Hlk211761500][bookmark: _Toc211848796]Table S13 The 13-year cumulative risks of major chronic diseases and mortality induced by exposure to air pollutant mixtures under hypothetical intervention strategies targeting MIND, ELDI, HEI-2010, and HLFD
	Hypothetical dietary interventions
	13-year cumulative risks (per 1,000 population) (95% CIs)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	MIND
	
	
	
	
	
	
	

	Natural course
	74.2 (71.2, 77.2)
	28.7 (26.8, 30.7)
	73.8 (71.0, 76.9)
	45.0 (42.6, 47.4)
	21.1 (19.5, 22.7)
	24.7 (23.1, 26.5)
	34.4 (32.2, 36.8)

	≥6.5 points
	73.8 (70.6, 77.1)
	23.4 (20.0, 26.8)
	74.5 (71.1, 77.9)
	39.6 (36.0, 43.5)
	18.9 (15.9, 21.9)
	22.6 (20.1, 25.4)
	32.4 (29.5, 35.5)

	≥7.5 points
	73.6 (70.3, 76.9)
	21.1 (16.8, 25.6)
	74.8 (71.3, 78.7)
	37.0 (32.7, 41.9)
	17.8 (14.0, 21.8)
	21.6 (18.5, 24.9)
	31.4 (27.9, 35.1)

	15 points
	71.4 (66.8, 76.3)
	9.0 (3.3, 16.3)
	76.2 (73.7, 80.8)
	20.2 (14.1, 26.9)
	10.7 (5.2, 16.7)
	14.7 (10.0, 19.7)
	23.9 (18.2, 30.0)

	ELDI
	
	
	
	
	
	
	

	Natural course
	74.3 (71.3, 77.3)
	28.9 (26.9, 31.0)
	73.8 (70.9, 77.0)
	45.5 (43.1, 48.1)
	21.4 (19.7, 23.1)
	25.1 (23.5, 26.9)
	34.5 (32.3, 36.7)

	≥17 points
	73.3 (69.8, 76.9)
	25.6 (22.9, 28.3)
	74.1 (71.0, 77.2)
	38.1 (34.4, 42.1)
	17.5 (14.1, 21.3)
	20.3 (17.0, 23.9)
	31.9 (28.0, 36.1)

	≥20 points
	72.8 (69.0, 76.7)
	24.0 (20.7, 26.4)
	74.3 (70.8, 77.4)
	34.3 (29.2, 39.6)
	15.7 (11.5, 20.0)
	18.1 (13.8, 22.8)
	30.4 (26.1, 35.0)

	42 points
	68.6 (63.1, 74.0)
	14.4 (9.0, 20.1)
	75.4 (71.3, 79.7)
	13.4 (7.0, 20.4)
	6.3 (1.0, 13.0)
	7.2 (1.3, 13.9)
	21.0 (13.9, 28.4)

	AHEI-2010
	
	
	
	
	
	
	

	Natural course
	74.2 (71.3, 77.2)
	28.4 (26.3, 30.8)
	73.8 (71.0, 76.9)
	44.7 (42.5, 47.3)
	21.0 (19.3, 22.7)
	24.6 (23.5, 26.5)
	34.2 (31.9, 36.5)

	≥58 points
	74.8 (71.6, 78.1)
	24.4 (21.7, 27.5)
	73.6 (70.5, 76.8)
	40.1 (36.9, 43.7)
	19.6 (17.1, 22.2)
	19.1 (16.5, 21.8)
	32.2 (28.8, 35.7)

	≥66 points
	75.1 (71.8, 78.6)
	22.5 (19.2, 26.0)
	73.4 (70.1, 76.6)
	37.6 (33.4, 42.1)
	18.8 (15.9, 21.9)
	16.7 (12.6, 20.6)
	31.1 (27.0, 35.3)

	100 points
	75.7 (71.0, 80.7)
	15.5 (10.6, 20.9)
	72.3 (68.2, 76.3)
	28.2 (23.2, 33.6)
	16.0 (11.6, 20.8)
	9.1 (4.1, 14.7)
	26.6 (20.5, 22.9)

	HLFD
	
	
	
	
	
	
	

	Natural course
	74.2 (71.3, 77.0)
	28.5 (26.6, 30.5)
	73.8 (70.9, 76.9)
	44.9 (42.5, 47.6)
	21.1 (19.5, 22.9)
	24.6 (23.0, 26.2)
	34.3 (32.2, 36.7)

	≥19 points
	74.8 (71.7, 78.0)
	27.3 (24.9, 30.0)
	73.3 (70.2, 76.5)
	44.2 (41.6, 47.2)
	19.7 (17.4, 22.1)
	21.4 (18.9, 24.2)
	33.3 (30.5, 36.4)

	≥23 points
	75.1 (71.8, 78.5)
	26.7 (23.9, 29.6)
	73.2 (69.9, 76.5)
	43.6 (40.4, 47.0)
	18.9 (16.1, 21.9)
	19.6 (16.5, 22.9)
	32.7 (29.1, 36.2)

	30 points
	75.8 (71.1, 80.7)
	26.2 (23.6, 28.8)
	73.2 (69.8, 76.6)
	42.5 (38.9, 46.4)
	17.8 (14.5, 21.0)
	17.0 (13.1, 21.5)
	32.0 (28.2, 35.0)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; ELDI, EAT-Lancet diet index; AHEI-2010, alternate healthy eating index-2010; HLFD, healthy low-fat diet; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delay. 

[bookmark: _Hlk211761526][bookmark: _Hlk186878463][bookmark: _Toc211848797]Table S14 The 13-year cumulative incidence risk of major chronic diseases and mortality induced by exposure to air pollutant mixtures under hypothetical intervention strategies targeting DASH, HPDI, and HLCD
	Hypothetical dietary interventions
	13-year cumulative risks (per 1,000 population) (95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	DASH
	
	
	
	
	
	
	

	Natural course
	74.2 (71.3, 77.5)
	28.4 (26.5, 30.4)
	73.8 (70.9, 76.9)
	44.6 (42.2, 47.1)
	21.0 (19.4, 22.7)
	24.5 (22.8, 26.6)
	34.2 (32.0, 36.6)

	≥25 points
	74.4 (71.2, 77.8)
	23.9 (20.7, 27.2)
	73.9 (70.9, 77.1)
	40.0 (36.6, 43.6)
	18.8 (16.0, 21.9)
	20.8 (17.7, 24.4)
	32.3 (28.7, 36.0)

	≥29 points
	74.4 (70.9, 77.9)
	20.9 (16.7, 25.3)
	74.1 (70.9, 77.4)
	36.6 (32.0, 41.6)
	17.4 (14.0, 21.2)
	18.4 (14.4, 22.9)
	30.9 (26.7, 35.1)

	40 points
	74.0 (69.5, 79.0)
	14.1 (7.9, 21.7)
	73.8 (70.5, 77.0)
	28.0 (22.6, 33.7)
	13.9 (8.3, 19.7)
	13.0 (7.8, 19.0)
	27.2 (21.2, 33.7)

	HPDI
	
	
	
	
	
	
	

	Natural course
	74.2 (71.2, 77.3)
	28.3 (26.4, 30.3)
	73.8 (70.9, 76.9)
	44.6 (42.2, 47.1)
	21.0 (19.3, 22.7)
	24.5 (22.8, 26.3)
	34.3 (31.9, 36.8)

	≥60 points
	74.1 (70.9, 77.4)
	23.0 (20.0, 26.2)
	74.6 (70.7, 78.4)
	39.6 (36.3, 43.1)
	20.6 (18.7, 23.8)
	22.7 (20.7, 24.9)
	33.8 (31.2, 36.7)

	≥64 points
	74.0 (70.6, 77.5)
	20.7 (16.8, 24.9)
	75.0 (72.7, 79.5)
	37.2 (32.8, 41.7)
	20.4 (18.0, 22.9)
	21.8 (19.2, 24.4)
	33.6 (30.6, 36.5)

	85 points
	74.1 (69.6, 79.2)
	11.6 (5.6, 17.9)
	76.3 (74.4, 81.3)
	25.9 (20.8, 31.3)
	19.3 (16.2, 21.5)
	18.1 (14.2, 22.2)
	32.2 (27.4, 35.6)

	HLCD
	
	
	
	
	
	
	

	Natural course
	74.2 (71.3, 77.2)
	28.5 (26.7, 30.6)
	73.7 (70.8, 76.8)
	44.9 (42.4, 47.5)
	21.1 (19.6, 22.8)
	24.6 (22.9, 26.4)
	34.3 (32.1, 36.6)

	≥20 points
	74.1 (71.0, 77.3)
	30.4 (27.9, 33.0)
	72.0 (68.4, 75.8)
	46.4 (43.3, 49.8)
	21.8 (19.4, 24.1)
	25.1 (22.7, 27.3)
	33.5 (30.5, 36.6)

	≥23 points
	74.0 (70.7, 77.4)
	31.3 (28.5, 34.3)
	71.2 (67.1, 75.7)
	47.0 (43.1, 51.1)
	22.1 (19.3, 24.9)
	25.3 (22.5, 28.1)
	33.3 (29.8, 36.9)

	30 points
	73.6 (69.1, 78.4)
	33.2 (28.9, 38.0)
	69.2 (64.1, 73.2)
	48.3 (43.8, 53.0)
	22.7 (18.8, 25.2)
	25.6 (21.6, 29.6)
	33.1 (27.7, 38.7)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DASH, dietary approach to stop hypertension; HLCD, healthy low-carbohydrate diet; HPDI, healthy plant-based diet index. 

[bookmark: _Hlk211761569][bookmark: _Toc211848798]Table S15 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting AMED, DDS, DAI, and E-DII) with the natural course, adjusted for previous 2-year values of all time-varying covariates in covariate and outcome models
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	AMED
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥4 points
	-0.43 (-0.72, -0.09)
	-2.90 (-4.48, -0.86)
	0.24 (-0.06, 0.55)
	-3.26 (-5.13, -2.02)
	-1.40 (-2.81, -0.36)
	-2.72 (-5.15, -1.03)
	-1.07 (-1.97, -0.21)

	≥5 points
	-0.78 (-1.25, -0.30)
	-4.73 (-7.16, -1.55)
	0.26 (-0.23, 0.69)
	-5.52 (-8.48, -3.34)
	-2.31 (-4.50, -0.62)
	-4.26 (-6.88, -2.65)
	-1.89 (-3.20, -0.64)

	9 points
	-2.56 (-3.49, -1.56)
	-11.43 (-16.12, -4.74)
	-0.57 (-1.10, -0.03)
	-14.57 (-20.79, -8.49)
	-5.79 (-10.23, -1.69)
	-9.05 (-12.73, -5.07)
	-5.74 (-7.75, -3.88)

	DDS
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥10 points
	-0.49 (-0.78, -0.11)
	-2.83 (-4.86, -0.97)
	-0.65 (-1.03, -0.26)
	-4.21 (-6.10, -2.34)
	-2.82 (-4.49, -1.46)
	-3.60 (-5.93, -1.69)
	-2.52 (-3.81, -1.25)

	≥12 points
	-0.89 (-1.29, -0.41)
	-4.87 (-8.16, -1.73)
	-1.20 (-1.76, -0.59)
	-7.47 (-10.67, -4.17)
	-4.81 (-6.44, -2.59)
	-6.12 (-8.69, -4.35)
	-4.48 (-6.39, -2.50)

	18 points
	-2.16 (-3.09, -1.21)
	-10.11 (-15.83, -3.89)
	-2.96 (-3.93, -1.92)
	-16.17 (-22.12, -9.28)
	-9.68 (-13.78, -5.69)
	-12.09 (-15.39, -8.35)
	-9.78 (-15.58, -6.72)

	DAI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥3 points
	-0.50 (-0.83, -0.13)
	-3.46 (-5.65, -1.34)
	-1.62 (-2.28, -0.93)
	-3.81 (-5.81, -1.62)
	-3.13 (-4.50, -1.59)
	-5.45 (-7.19, -3.60)
	-2.02 (-3.07, -0.94)

	≥6 points
	-1.12 (-1.52, -0.59)
	-5.74 (-8.99, -2.28)
	-2.96 (-4.15, -1.83)
	-6.45 (-9.56, -3.06)
	-5.28 (-7.20, -3.23)
	-8.72 (-11.25, -6.08)
	-3.48 (-5.17, -1.78)

	11.7 points
	-2.84 (-3.76, -1.74)
	-8.85 (-12.46, -3.94)
	-5.43 (-6.99, -3.42)
	-9.99 (-14.51, -4.83)
	-8.55 (-12.65, -4.23)
	-12.86 (-17.70, -7.81)
	-5.74 (-8.05, -3.40)

	E-DII
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥1 points
	-0.05 (-0.21, 0.13)
	-4.00 (-5.74, -1.36)
	-2.30 (-3.02, -1.54)
	-5.58 (-7.69, -3.33)
	-4.16 (-5.87, -2.31)
	-5.95 (-7.72, -3.99)
	-2.46 (-3.42, -1.35)

	≥2.5 points
	-0.58 (-0.88, -0.24)
	-4.99 (-6.78, -1.98)
	-3.32 (-4.55, -2.09)
	-6.42 (-9.50, -3.07)
	-5.38 (7.59, -2.84)
	-6.53 (-8.64, -4.15)
	-2.97 (-4.13, -1.60)

	5.2 points
	-0.99 (-1.46, -0.43)
	-8.02 (-10.68, -3.29)
	-5.65 (-7.40, -3.84)
	-10.59 (-14.57, -5.31)
	-8.45 (-12.64, -4.02)
	-10.15 (-13.88, -6.09)
	-4.95 (-6.66, -3.03)


Note: AMED, alternate Mediterranean diet; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DAI, dietary antioxidant index; DDS, dietary diversity score; E-DII, energy-adjusted dietary inflammatory index; RD, risk difference. AMED interventions: T4, the threshold value of AMED was set at the 75th percentile of the study population, at 4 points; T5, the threshold value of AMED was set at the 90th percentile of the study population, at 5 points; S9, all participants’ AMED scores were set at the best adherence scores, with a value of 9 points. DDS interventions: T10, the threshold value of DDS was set at the 75th percentile of the study population, at 10 points; T12, the threshold value of DDS was set at the 90th percentile of the study population, at 12 points; S18, all participants’ DDS scores were set at the best adherence scores, with a value of 18 points. For the DAI interventions: T3, the threshold value of DAI was set at the 75th percentile of the study population, at 3 points; T6, the threshold value of DAI was set at the 90th percentile of the study population, at 6 points; and S11.7, all participants’ DAI scores were set at the best adherence scores, with a value of 11.7 points. E-DII interventions: T1, the threshold value of the E-DII was set at the 75th percentile of the study population, at 1 point; T2.5, the threshold value of the E-DII was set at the 90th percentile of the study population, at 2.5 points; S5.2, all participants’ E-DII scores were set at the best adherence scores, with a value of 5.2 points.

[bookmark: _Hlk211761592][bookmark: _Toc211848799]Table S16 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting MIND, ELDI, HEI-2010, and HLFD) with the natural course, adjusted for previous 2-year values of all time-varying covariates in covariate and outcome models
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	MIND
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥6.5 points
	-0.38 (-0.68, -0.06)
	-5.31 (-7.17, -3.34)
	0.71 (0.30, 1.15)
	-5.36 (-7.43, -3.41)
	-2.09 (-4.43, -0.50)
	-2.09 (-4.43, -0.50)
	-1.94 (-2.97, -1.04)

	≥7.5 points
	-0.62 (-1.23, -0.06)
	-7.60 (-10.03, -4.81)
	0.98 (0.34, 1.70)
	-7.98 (-10.92, -5.17)
	-3.11 (-5.09, -1.63)
	-3.11 (-4.89, -1.23)
	-2.94 (-4.19, -1.58)

	15 points
	-2.83 (-3.86, -1.77)
	-19.70 (-22.69, -14.01)
	2.36 (1.44, 3.35)
	-24.77 (-30.66, -17.97)
	-9.95 (-14.43, -5.54)
	-9.95 (-13.73, -6.04)
	-10.41 (-12.80, 7.92)

	ELDI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥17 points
	-0.97 (-1.32, -0.53)
	-3.24 (-5.26, -1.25)
	0.34 (-0.22, 0.84)
	-7.37 (-10.20, -4.66)
	-4.69 (-7.63, -2.32)
	-4.69 (-7.63, -2.32)
	-2.64 (-4.22, -1.10)

	≥20 points
	-1.51 (-2.19, -0.82)
	-4.84 (-7.71, -1.94)
	0.50 (-0.32, 0.95)
	-11.17 (-15.19, -7.09)
	-6.88 (-10.90, -3.49)
	-6.88 (-10.90, -3.49)
	-4.05 (-5.83, -2.21)

	42 points
	-5.70 (-6.81, -5.10)
	-14.43 (-20.46, -9.16)
	1.59 (0.59, 2.75)
	-31.96 (-37.68, -22.20)
	-17.79 (-23.70, -10.67)
	-17.79 (-23.70, -10.67)
	-13.36 (-17.44, -9.48)

	AHEI-2010
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥58 points
	0.62 (0.26, 1.00)
	-3.99 (-6.31, -2.20)
	-0.21 (-0.48, -0.02)
	-4.60 (-6.92, -2.96)
	-1.45 (-2.56, -0.33)
	-5.43 (-8.54, -3.83)
	-1.99 (-3.64, -0.52)

	≥66 points
	0.90 (0.42, 1.40)
	-5.95 (-9.20, -3.36)
	-0.36 (-0.72, -0.08)
	-7.06 (-10.39, -4.53)
	-2.17 (-3.45, -0.66)
	-7.87 (-11.89, -5.62)
	-3.07 (-4.49, -1.62)

	100 points
	1.46 (0.53, 2.54)
	-12.90 (-18.53, -7.90)
	-1.43 (-2.24, -0.77)
	-16.49 (-22.41, -10.38)
	-5.04 (-8.22, -1.55)
	-15.48 (-20.46, -11.62)
	-7.53 (-9.68, -5.64)

	HLFD
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥19 points
	0.59 (0.41, 0.90)
	-1.26 (-2.80, 1.00)
	-0.45 (-0.95, -0.09)
	-0.81 (-1.37, -0.25)
	-1.35 (-2.27, -0.33)
	-3.23 (-4.85, -1.66)
	-0.99 (-1.83, -0.09)

	≥23 points
	0.95 (0.54, 1.41)
	-1.86 (-4.08, 1.66)
	-0.63 (-2.03, -0.19)
	-1.37 (-2.32, -0.35)
	-2.11 (-3.44, -0.59)
	-4.99 (-7.23, -2.83)
	-1.54 (-1.79, -0.30)

	30 points
	1.58 (-0.10, 3.23)
	-2.35 (-5.43, 2.77)
	-0.60 (-1.16, -0.15)
	-2.50 (-3.98, -0.91)
	-3.18 (-4.99, -1.20)
	-7.59 (-10.68, -4.38)
	-2.25 (-3.62, -0.82)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; ELDI, EAT-Lancet diet index; HEI-2010, alternate healthy eating index-2010; HLFD, healthy low-fat diet; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delay; RD, risk difference. 

[bookmark: _Hlk211761621][bookmark: _Toc211848800]Table S17 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting DASH, HPDI and HLCD) with the natural course, adjusted for previous 2-year values of all time-varying covariates in covariate and outcome models
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	DASH
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥25 points
	0.18 (-0.16, 0.62)
	-4.46 (-6.22, -2.96)
	0.19 (-0.18, 0.53)
	-4.61 (-6.81, -3.00)
	-2.18 (-3.50, -0.79)
	-3.72 (-6.08, -2.20)
	-1.91 (-3.09, -0.78)

	≥29 points
	0.23 (-0.24, 0.69)
	-7.42 (-9.98, -5.06)
	0.26 (-0.19, 0.73)
	-8.01 (-11.54, -5.34)
	-3.63 (-5.20, -1.91)
	-6.13 (-9.57, -3.66)
	-3.31 (-5.02, -1.66)

	40 points
	-0.19 (-0.95, 0.91)
	-14.26 (-17.65, -10.67)
	0.05 (-0.52, 0.51)
	-16.61 (-22.41, -11.64)
	-7.11 (-10.83, -3.08)
	-11.54 (-16.42, -6.89)
	-6.99 (-9.66, -4.78)

	HPDI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥60 points
	-0.08 (-0.46, 0.31)
	-5.25 (-7.22, -2.75)
	0.78 (0.28, 1.34)
	-4.93 (-6.86, -3.41)
	-0.38 (-0.89, 0.16)
	-1.80 (-2.99, -0.66)
	-0.47 (-0.87, -0.04)

	≥64 points
	-0.11 (-0.47, 0.36)
	-7.57 (-10.16, -4.08)
	1.15 (0.46, 1.99)
	-7.39 (-10.08, -5.11)
	-0.59 (-1.20, 0.04)
	-2.67 (-4.10, -1.04)
	-0.72 (-1.55, -0.13)

	85 points
	-0.04 (-0.79, 0.76)
	-16.69 (-20.43, -10.28)
	2.45 (-1.47, 3.53)
	-18.61 (-23.23, -12.89)
	-1.72 (-2.83, -0.57)
	-6.42 (-9.59, -2.97)
	-2.05 (-3.51, -0.76)

	HLCD
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥20 points
	-0.08 (-0.22, 0.26)
	1.89 (0.14, 4.49)
	-1.75 (-2.50, -1.20)
	1.46 (-0.07, 2.86)
	0.75 (-0.04, 1.23)
	0.45 (-0.34, 1.43)
	-0.81 (-1.67, 0.11)

	≥23 points
	-0.17 (-0.47, 0.21)
	2.73 (0.35, 6.41)
	-2.55 (-3.60, -1.67)
	2.07 (-0.08, 3.96)
	1.03 (-0.06, 1.84)
	0.63 (-0.46, 1.94)
	-1.05 (-2.25, 0.30)

	30 points
	-0.56 (-1.18, 0.29)
	4.66 (1.07, 10.03)
	-4.44 (-6.20, -2.99)
	3.34 (1.07, 6.42)
	1.68 (-0.16, 3.32)
	0.98 (-1.56, 3.36)
	-1.21 (-2.95, 0.67)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DASH, dietary approach to stop hypertension; HLCD, healthy low-carbohydrate diet; HPDI, healthy plant-based diet index; RD, risk difference. 


[bookmark: _Hlk211761646][bookmark: _Toc211848801]Table S18 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting AMED, DDS, DAI, and E-DII) with the natural course, further adjusted for BMI, hypertension, and hyperlipidemia in covariate and outcome models
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	AMED
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥4 points
	-0.32 (-0.62, -0.02)
	-1.41 (-2.25, -0.21)
	0.31 (-0.36, 0.83)
	-2.25 (-3.77, -0.93)
	-1.20 (-2.50, -0.10)
	-2.42 (-4.78, -0.94)
	-0.67 (-1.43, -0.11)

	≥5 points
	-0.64 (-1.06, -0.22)
	-2.36 (-3.44, -0.56)
	0.28 (-0.69, 1.09)
	-3.84 (-6.27, -1.57)
	-1.99 (-4.03, -0.19)
	-3.80 (-7.30, -1.49)
	-1.23 (-2.54, -0.18)

	9 points
	-2.24 (-3.07, -1.33)
	-6.17 (-9.37, -1.08)
	-0.47 (-1.08, -0.06)
	-10.49 (-15.97, -4.22)
	-5.09 (-9.33, -0.62)
	-8.08 (-14.48, -2.96)
	-4.09 (-9.13, -0.41)

	DDS
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥10 points
	-0.11 (-0.40, -0.01)
	-1.51 (-2.86, -0.02)
	-0.58 (-1.16, -0.12)
	-3.23 (-4.72, -1.44)
	-2.61 (-4.33, -0.11)
	-3.30 (-5.46, -1.42)
	-2.16 (-3.59, -0.08)

	≥12 points
	-0.31 (-0.71, -0.09)
	-2.63 (-4.89, -023)
	-1.08 (-3.93, -0.31)
	-5.74 (-8.32, -2.58)
	-4.48 (-7.24, -0.20)
	-5.62 (-8.96, -2.49)
	-3.84 (-6.07, -0.22)

	18 points
	-0.63 (-1.39, -0.15)
	-5.64 (-10.04, -0.53)
	-2.70 (-7.93, -0.54)
	-12.55 (-17.73, -5.82)
	-9.11 (-13.62, -0.45)
	-11.21 (-16.27, -5.40)
	-8.44 (-12.08, -0.55)

	DAI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥3 points
	-0.32 (-0.74, -0.06)
	-2.06 (-3.40, -0.21)
	-1.56 (-3.66, -0.11)
	-2.76 (-5.36, -0.20)
	-2.86 (-4.53, -0.94)
	-4.99 (-7.01, -3.41)
	-1.64 (-3.80, -0.06)

	≥6 points
	-0.83 (-1.67, -0.16)
	-3.49 (-5.50, -0.41)
	-2.85 (-6.44, -0.41)
	-4.71 (-8.90, -0.40)
	-4.87 (-7.40, -1.76)
	-8.08 (-10.85, -5.75)
	-2.87 (-6.41, -0.12)

	11.7 points
	-1.43 (-3.61, -0.34)
	-5.57 (-8.43, -0.74)
	-5.25 (-10.67, -1.37)
	-7.40 (-13.45, -0.96)
	-8.01 (-11.46, -3.38)
	-12.09 (-15.30, -9.19)
	-4.84 (-10.17, -0.26)

	E-DII
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥1 points
	-0.85 (-1.73, -0.08)
	-2.58 (-4.05, -0.13)
	-2.23 (-4.78, -0.14)
	-4.41 (-7.92, -1.27)
	-3.85 (-6.53, -1.21)
	-5.59 (-8.01, -3.28)
	-2.07 (-5.04, -0.19)

	≥2.5 points
	-1.01 (-2.58, -0.14)
	-3.35 (-4.93, -0.86)
	-3.25 (-5.93, -0.69)
	-5.19 (-9.31, -1.68)
	-5.08 (-8.05, -2.03)
	-6.20 (-8.73, -3.76)
	-2.57 (-5.82, -0.23)

	5.2 points
	-1.52 (-2.92, -0.32)
	-5.47 (-7.92, -1.44)
	-5.54 (-10.17, -1.17)
	-8.60 (-15.01, -2.83)
	-8.01 (-12.03, -3.36)
	-9.68 (-13.13, -6.08)
	-4.30 (-9.00, -0.40)


Note: AMED, alternate Mediterranean diet; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DAI, dietary antioxidant index; DDS, dietary diversity score; E-DII, energy-adjusted dietary inflammatory index; RD, risk difference. 

[bookmark: _Hlk211761669][bookmark: _Toc211848802]Table S19 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting MIND, ELDI, HEI-2010, and HLFD) with the natural course, further adjusted for BMI, hypertension, and hyperlipidemia in covariate and outcome models
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	MIND
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥6.5 points
	-0.20 (-0.54, 0.03)
	-3.10 (-4.70, -1.16)
	0.82 (-0.40, 1.38)
	-4.02 (-5.99, -2.12)
	-2.02 (-3.59, -0.98)
	-1.80 (-5.22, -0.16)
	-1.39 (-2.61, -0.11)

	≥7.5 points
	-0.27 (-0.73, -0.08)
	-4.50 (-6.66, -1.71)
	1.16 (-0.63, 2.41)
	-6.00 (-8.81, -3.25)
	-3.02 (-5.20, -1.56)
	-2.68 (-6.55, -0.33)
	-2.13 (-3.50, -0.15)

	15 points
	-1.46 (-3.48, -0.22)
	-13.11 (-16.79, -5.47)
	2.92 (-1.84, 5.30)
	-19.38 (-25.78, -12.09)
	-9.77 (-14.32, -5.58)
	-8.79 (-15.07, -1.19)
	-7.88 (-11.43, -1.47)

	ELDI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥17 points
	-0.23 (-0.96, -0.03)
	-1.19 (-2.08, -0.14)
	0.44 (-0.83, 1.45)
	-5.83 (-8.16, -3.22)
	-3.70 (-5.25, -1.84)
	-4.29 (-6.56, -2.86)
	-2.11 (-4.06, -0.05)

	≥20 points
	-0.36 (-1.06, -0.10)
	-1.79 (-3.08, -0.21)
	0.65 (-1.33, 1.81)
	-8.86 (-12.24, -4.93)
	-5.46 (-7.61, -2.76)
	-6.31 (-9.45, -4.27)
	-3.24 (-6.07, -0.08)

	42 points
	-1.38 (-4.89, -0.69)
	-5.94 (-9.02, -1.83)
	2.11 (-4.43, 7.40)
	-26.81 (-33.14, -16.31)
	-14.69 -18.13, -8.25)
	-16.76 (-21.76, -12.65)
	-10.99 (-17.82, -0.33)

	AHEI-2010
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥58 points
	0.44 (-0.09, 0.89)
	-1.77 (-3.66, -0.11)
	-0.65 (-1.27, -0.12)
	-3.00 (-5.11, -1.24)
	-1.08 (-2.24, -0.07)
	-4.88 (-7.69, -3.55)
	-1.33 (-2.48, -0.21)

	≥66 points
	1.17 (2.13, 0.43)
	-2.69 (-5.44, -0.17)
	-0.72 (-2.02, -0.18)
	-4.61 (-7.70, -1.86)
	-1.65 (-3.29, -0.24)
	-7.11 (-10.79, -5.28)
	-2.07 (-3.69, -0.39)

	100 points
	3.60 (5.19, 0.93)
	-6.25 (-11.57, -0.42)
	-0.91 (-3.44, -0.42)
	-10.91 (-16.94, -3.85)
	-3.91 (-7.35, -0.55)
	-14.28 (-19.08, -11.58)
	-5.16 (-9.35, -0.99)

	HLFD
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥19 points
	0.57 (-1.00, 0.20)
	-1.21 (-2.49, -0.08)
	-0.48 (-1.11, -0.11)
	-0.90 (-2.37, -0.10)
	-1.32 (-2.72, -0.04)
	-3.30 (-5.37, -2.20)
	-1.02 (-2.11, -0.07)

	≥23 points
	0.94 (-1.51, 0.30)
	-1.78 (-3.63, -0.14)
	-0.68 (-1.36, -0.27)
	-1.50 (-3.71, -0.15)
	-2.05 (-4.05, -0.06)
	-5.07 (-7.96, -3.35)
	-1.58 (-3.29, -0.12)

	30 points
	1.59 (-2.01, 0.43)
	-2.22 (-4.52, -0.29)
	-0.78 (-1.42, -0.34)
	-2.63 (-6.00, -0.18)
	-3.09 (-5.94, -0.14)
	-7.66 (-11.33, -4.84)
	-2.30 (-5.05, -0.16)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; ELDI, EAT-Lancet diet index; HEI-2010, alternate healthy eating index; HLFD, healthy low-fat diet; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delay; RD, risk difference. 

[bookmark: _Hlk211761691][bookmark: _Toc211848803]Table S20 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting DASH, HPDI, and HLCD) with the natural course, further adjusted for BMI, hypertension, and hyperlipidemia in covariate and outcome models
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	DASH
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥25 points
	0.07 (-0.11, 0.19)
	-2.37 (-3.63, -0.95)
	-0.33 (-0.83, 0.10)
	-3.22 (-5.26, -1.55)
	-1.94 (-3.62, -0.78)
	-3.29 (-5.15, -2.26)
	-1.31 (-2.51, -0.03)

	≥29 points
	0.15 (-0.26, 0.31)
	-4.07 (-6.00, -1.70)
	-0.51 (-1.19, 0.17)
	-5.64 (-8.98, -2.76)
	-3.27 (-5.87, -1.29)
	-5.47 (-8.23, -3.81)
	-2.29 (-4.41, -0.05)

	40 points
	0.42 (-1.02, 1.56)
	-8.56 (-11.38, -3.94)
	-0.56 (-1.89, 0.35)
	-12.02 (-18.0, -6.16)
	-6.54 (-10.94, -2.23)
	-10.47 (-14.58, -7.53)
	-4.92 (-9.08, -0.11)

	HPDI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥60 points
	-0.62 (-1.15, 0.18)
	-2.85 (-4.44, -0.35)
	0.03 (-0.32, 0.23)
	-3.40 (-5.22, -1.82)
	0.00 (-1.47, 0.91)
	-1.34 (-2.41, -0.06)
	-0.38 (-0.70, -0.13)

	≥64 points
	-0.94 (-1.73, 0.27)
	-4.20 (-6.36, -0.58)
	0.07 (-0.51, 0.34)
	-5.12 (-7.71, -2.73)
	-0.44 (-1.61, -0.02)
	-1.99 (-3.98, -0.09)
	-0.56 (-1.10, -0.20)

	85 points
	-1.72 (-3.22, 0.63)
	-10.43 (-13.78, -2.69)
	1.00 (-0.91, 1.84)
	-13.47 (-18.66, -7.18)
	-0.82 (-2.22, -0.05)
	-4.92 (-10.64, -0.27)
	1.49 (-2.78, -0.57)

	HLCD
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥20 points
	-0.67 (-1.56, 0.10)
	0.57 (-0.14, -0.28)
	-1.90 (-3.11, -0.84)
	-3.40 (-5.22, -1.82)
	0.39 (-0.25, 0.18)
	0.08 (-0.19, 0.24)
	-1.35 (-0.29, 0.03)

	≥23 points
	-0.98 (-2.24, 0.13)
	0.86 (-0.18, 0.39)
	-2.75 (-4.42, -1.22)
	-5.12 (-7.71, -2.73)
	0.57 (-0.33, 0.25)
	0.11 (-0.27, 0.33)
	-1.80 (-0.39, 0.06)

	30 points
	-1.81 (-3.83, 0.15)
	1.65 (-0.23, 0.62)
	-4.75 (-7.49, -2.11)
	-13.47 (-18.66, -7.18)
	1.02 (-0.45, 0.37)
	0.18 (-0.42, 0.44)
	-2.37 (-0.56, 0.15)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DASH, dietary approach to stop hypertension; HLCD, healthy low-carbohydrate diet; HPDI, healthy plant-based diet index; RD, risk difference. 


[bookmark: _Hlk211761712][bookmark: _Toc211848804]Table S21 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting AMED, DDS, DAI, and E-DII) with the natural course, simulated two alternative threshold interventions (60th and 80th percentiles) for each dietary pattern
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	AMED
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥3 points
	-0.38 (-0.68, -0.07)
	-2.45 (-4.30, -0.60)
	0.21 (-0.12, 0.54)
	-2.85 (-4.90, -0.80)
	-1.18 (-2.33, -0.03)
	-2.35 (-3.58, -1.13)
	-0.92 (-1.80, -0.05)

	≥5 points
	-0.79 (-1.25, -0.30)
	-4.60 (-7.35, -1.85)
	0.26 (-0.17, 0.68)
	-5.60 (-8.85, -2.35)
	-2.25 (-3.58, -0.93)
	-4.25 (-6.05, -2.45)
	-1.95 (-3.23, -0.68)

	DDS
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥9 points
	-0.41 (-0.72, -0.10)
	-2.42 (-4.32, -0.52)
	-0.55 (-0.97, -0.13)
	-3.62 (-5.87, -1.37)
	-2.38 (-3.73, -1.03)
	-3.12 (-4.27, -1.97)
	-2.16 (-3.44, -0.89)

	≥11 points
	-0.83 (-1.28, -0.38)
	-4.65 (-7.45, -1.85)
	-1.12 (-1.71, -0.53)
	-7.15 (-10.75, -3.55)
	-4.55 (-6.45, -2.65)
	-5.85 (-7.75, -3.95)
	-4.28 (-6.23, -2.33)

	DAI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥0.9 points
	-0.42 (-0.75, -0.09)
	-2.93 (-4.86, -1.01)
	-1.39 (-2.08, -0.71)
	-3.27 (-5.60, -1.15)
	-2.68 (-4.16, -1.21)
	-4.72 (-6.57, -2.87)
	-1.73 (-2.79, -0.67)

	≥2.7 points
	-1.04 (-1.48, -0.61)
	-5.38 (-8.26, -2.51)
	-2.83 (-4.01, -1.66)
	-6.12 (-9.42, -2.82)
	-4.95 (-6.95, -2.95)
	-8.25 (-10.85, -5.65)
	-3.33 (-5.03, -1.63)

	E-DII
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥0.9 points
	-0.03 (-0.21, 0.14)
	-3.42 (-5.32, -1.52)
	-1.97 (-2.74, -1.20)
	-4.78 (-6.96, -2.61)
	-3.52 (-5.30, -1.75)
	-5.12 (-7.02, -3.22)
	-2.12 (-3.17, -1.07)

	≥1.9 points
	-0.53 (-0.85, -0.22)
	-4.70 (-7.35, -2.05)
	-3.15 (-4.40, -1.90)
	-6.08 (-9.33, -2.83)
	-5.05 (-7.43, -2.68)
	-6.20 (-8.45, -3.95)
	-2.80 (-4.08, -1.53)


Note: AMED, alternate Mediterranean diet; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DAI, dietary antioxidant index; DDS, dietary diversity score; E-DII, energy-adjusted dietary inflammatory index; RD, risk difference. 
[bookmark: _Hlk211761731][bookmark: _Toc211848805]Table S22 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting MIND, ELDI, HEI-2010, and HLFD) with the natural course, simulated two alternative threshold interventions (60th and 80th percentiles) for each dietary pattern
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	MIND
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥5.5 points
	-0.32 (-0.65, 0.01)
	-4.58 (-6.81, -2.36)
	0.60 (0.18, 1.02)
	-4.55 (-6.88, -2.23)
	-1.90 (-3.26, -0.54)
	-1.82 (-3.07, -0.57)
	-1.68 (-2.56, -0.80)

	≥6.5 points
	-0.58 (-1.15, -0.01)
	-7.25 (-10.95, -3.55)
	0.94 (0.29, 1.59)
	-7.50 (-11.38, -3.63)
	-3.15 (-4.98, -1.33)
	-2.98 (-4.79, -1.17)
	-2.82 (-4.07, -1.57)

	ELDI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥14 points
	-0.82 (-1.24, -0.40)
	-2.82 (-4.75, -0.90)
	0.30 (-0.03, 0.63)
	-6.35 (-9.43, -3.28)
	-3.32 (-4.97, -1.67)
	-4.05 (-5.81, -2.29)
	-2.30 (-3.68, -0.93)

	≥16 points
	-1.42 (-2.10, -0.74)
	-4.65 (-7.53, -1.78)
	0.48 (-0.02, 0.98)
	-10.65 (-14.95, -6.35)
	-5.40 (-7.85, -2.95)
	-6.60 (-9.15, -4.05)
	-3.90 (-5.85, -1.95)

	AHEI-2010
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥52 points
	0.53 (0.21, 0.85)
	-2.90 (-4.83, -0.98)
	-0.17 (-0.36, 0.01)
	-3.95 (-6.15, -1.75)
	-1.23 (-2.36, -0.11)
	-4.70 (-6.38, -3.03)
	-1.72 (-2.77, -0.67)

	≥60 points
	0.84 (0.38, 1.31)
	-5.65 (-8.53, -2.78)
	-0.36 (-0.67, -0.05)
	-6.75 (-10.38, -3.13)
	-2.07 (-3.47, -0.67)
	-7.55 (-9.60, -5.50)
	-2.94 (-4.40, -1.48)

	HLFD
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥16 points
	0.50 (0.24, 0.76)
	-1.07 (-1.97, -0.17)
	-0.38 (-0.70, -0.07)
	-0.68 (-1.26, -0.11)
	-1.18 (-2.31, -0.06)
	-2.75 (-4.00, -1.50)
	-0.85 (-1.71, 0.01)

	≥20 points
	0.90 (0.44, 1.36)
	-1.75 (-2.88, -0.63)
	-0.59 (-1.02, -0.16)
	-1.30 (-2.28, -0.33)
	-2.03 (-3.48, -0.58)
	-4.70 (-6.50, -2.90)
	-1.47 (-2.75, -0.20)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; ELDI, EAT-Lancet diet index; HEI-2010, alternate healthy eating index; HLFD, healthy low-fat diet; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delay; RD, risk difference. 


[bookmark: _Hlk211761749][bookmark: _Toc211848806]Table S23 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting DASH, HPDI, and HLCD) with the natural course, simulated two alternative threshold interventions (60th and 80th percentiles) for each dietary pattern
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	DASH
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥23 points
	0.16 (-0.19, 0.50)
	-3.82 (-6.02, -1.62)
	0.17 (-0.16, 0.49)
	-3.95 (-6.25, -1.65)
	-1.83 (-3.21, -0.46)
	-3.20 (-4.76, -1.64)
	-1.65 (-2.83, -0.48)

	≥26 points
	0.21 (-0.26, 0.67)
	-7.08 (-10.33, -3.83)
	0.25 (-0.18, 0.67)
	-7.65 (-11.30, -4.00)
	-3.42 (-5.10, -1.75)
	-5.85 (-8.08, -3.63)
	-3.15 (-4.95, -1.35)

	HPDI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥57 points
	-0.08 (-0.41, 0.26)
	-4.45 (-6.55, -2.35)
	0.67 (0.15, 1.20)
	-4.20 (-6.40, -2.00)
	-0.33 (-0.88, 0.22)
	-1.55 (-2.70, -0.40)
	-0.40 (-0.83, 0.03)

	≥61 points
	-0.12 (-0.53, 0.30)
	-7.15 (-10.50, -3.80)
	1.10 (0.35, 1.85)
	-7.00 (-10.25, -3.75)
	-0.56 (-1.20, 0.08)
	-2.50 (-4.00, -1.00)
	-0.68 (-1.38, 0.02)

	HLCD
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥17 points
	-0.01 (-0.23, 0.22)
	1.62 (-0.18, 3.42)
	-1.52 (-2.12, -0.92)
	1.25 (-0.15, 2.65)
	0.60 (0.03, 1.18)
	0.39 (-0.49, 1.27)
	-0.69 (-1.54, 0.16)

	≥22 points
	-0.16 (-0.54, 0.22)
	2.60 (0.00, 5.20)
	-2.45 (-3.43, -1.48)
	1.95 (0.00, 3.90)
	0.95 (-0.03, 1.93)
	0.60 (-0.60, 1.80)
	-1.00 (-2.28, 0.28)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DASH, dietary approach to stop hypertension; HLCD, healthy low-carbohydrate diet; HPDI, healthy plant-based diet index; RD, risk difference. 


[bookmark: _Hlk211761770][bookmark: _Toc211848807]Table S24 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting AMED, DDS, DAI, and E-DII) with the natural course, increased the number of Monte Carlo simulations to 50,000 per intervention strategy and calculated 95% CIs for all effect estimates through 300 bootstrap iterations
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	AMED
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥4 points
	-0.41 (-0.68, -0.14)
	-2.85 (-4.35, -1.35)
	0.25 (0.01, 0.49)
	-3.42 (-4.85, -1.99)
	-1.36 (-2.18, -0.54)
	-2.85 (-3.55, -2.15)
	-1.12 (-1.65, -0.59)

	≥5 points
	0.74 (-1.15, -0.33)
	-4.68 (-6.85, -2.51)
	0.28 (-0.05, 0.61)
	-5.21 (-7.45, -2.97)
	-2.45 (-3.25, -1.65)
	-4.15 (-5.45, -2.85)
	-1.85 (-2.75, -0.95)

	9 points
	-2.49 (-3.35, -1.63)
	-11.50 (-14.75, -8.25)
	-0.55 (-0.95, -0.15)
	-14.85 (-17.65, -12.05)
	-5.82 (-7.85, -3.79)
	-9.35 (-11.45, -7.25)
	-5.95 (-6.95, -4.95)

	DDS
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥10 points
	-0.46 (-0.65, -0.27)
	-2.78 (-4.12, -1.44)
	-1.68 (-2.05, -1.31)
	-3.92 (-5.25, -2.59)
	-3.25 (-4.15, -2.35)
	-5.62 (-6.65, -4.59)
	-2.11 (-2.65, -1.57)

	≥12 points
	-0.92 (-1.15, -0.69)
	-5.05 (-6.85, -3.25)
	-2.92 (-3.75, -2.09)
	-6.25 (-8.35, -4.15)
	-5.10 (-6.45, -3.75)
	-8.55 (-10.15, -6.95)
	-3.45 (-4.45, -2.45)

	18 points
	-2.08 (-2.75, -1.41)
	-10.35 (-12.85, -7.85)
	-5.35 (-6.45, -4.25)
	-10.15 (-12.45, -7.85)
	-8.75 (-11.15, -6.35)
	-12.65 (-15.45, -9.85)
	-5.95 (-7.15, -4.75)

	DAI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥3 points
	-0.51 (-0.68, -0.34)
	-3.37 (-4.55, -2.19)
	-1.68 (-2.05, -1.31)
	-3.92 (-5.25, -2.59)
	-3.25 (-4.15, -2.35)
	-5.62 (-6.65, -4.59)
	-2.11 (-2.65, -1.57)

	≥6 points
	-1.05 (-1.30, -0.80)
	-5.85 (-7.45, -4.25)
	-2.92 (-3.75, -2.09)
	-6.25 (-8.35, -4.15)
	-5.10 (-6.45, -3.75)
	-8.55 (-10.15, -6.95)
	-3.45 (-4.45, -2.45)

	11.7 points
	-2.75 (-3.35, -2.15)
	-8.95 (-11.45, -6.45)
	-5.35 (-6.45, -4.25)
	-10.15 (-12.45, -7.85)
	-8.75 (-11.15, -6.35)
	-12.65 (-15.45, -9.85)
	-5.95 (-7.15, -4.75)

	E-DII
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥1 points
	-0.03 (-0.15, 0.09)
	-4.12 (-5.25, -2.99)
	-2.25 (-2.85, -1.65)
	-5.48 (-6.85, -4.11)
	-4.25 (-5.35, -3.15)
	-6.12 (-7.25, -4.99)
	-2.55 (-3.15, -1.95)

	≥2.5 points
	-0.58 (-0.75, -0.41)
	-4.82 (-6.25, -3.39)
	-3.40 (-4.15, -2.65)
	-6.55 (-8.45, -4.65)
	-5.20 (-6.75, -3.65)
	-6.45 (-7.85, -5.05)
	-2.85 (-3.65, -2.05)

	5.2 points
	-0.93 (-1.25, -0.61)
	-8.15 (-10.45, -5.85)
	-5.55 (-6.65, -4.45)
	-10.45 (-13.15, -7.75)
	-8.55 (-11.15, -5.95)
	-10.35 (-12.45, -8.25)
	-5.15 (-6.15, -4.15)


Note: AMED, alternate Mediterranean diet; CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DAI, dietary antioxidant index; DDS, dietary diversity score; E-DII, energy-adjusted dietary inflammatory index; RD, risk difference. 

[bookmark: _Hlk211761841][bookmark: _Toc211848808]Table S25 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting MIND, ELDI, HEI-2010, and HLFD) with the natural course, increased the number of Monte Carlo simulations to 50,000 per intervention strategy and calculated 95% CIs for all effect estimates through 300 bootstrap iterations
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	MIND
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥6.5 points
	-0.41 (-0.57, -0.25)
	-5.12 (-6.45, -3.79)
	0.68 (0.45, 0.91)
	-5.12 (-6.75, -3.49)
	-2.35 (-3.05, -1.65)
	-2.05 (-2.75, -1.35)
	-2.03 (-2.45, -1.61)

	≥7.5 points
	-0.58 (-0.95, -0.21)
	-7.89 (-9.85, -5.93)
	1.05 (0.60, 1.50)
	-8.15 (-10.25, -6.05)
	-3.20 (-4.25, -2.15)
	-3.25 (-4.15, -2.35)
	-2.85 (-3.65, -2.05)

	15 points
	-2.75 (-3.45, -2.05)
	-19.45 (-22.75, -16.15)
	2.30 (1.65, 2.95)
	-24.35 (-28.75, -19.95)
	-10.60 (-12.85, -8.35)
	-9.85 (-12.15, -7.55)
	-10.35 (-11.85, -8.85)

	ELDI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥17 points
	-0.99 (-1.25, -0.73)
	-3.15 (-4.25, -2.05)
	0.33 (0.12, 0.54)
	-7.15 (-9.25, -5.05)
	-3.95 (-4.85, -3.05)
	-4.85 (-5.75, -3.95)
	-2.75 (-3.55, -1.95)

	≥20 points
	-1.45 (-1.85, -1.05)
	-5.05 (-6.45, -3.65)
	0.48 (0.10, 0.86)
	-11.45 (-13.85, -9.05)
	-5.55 (-7.05, -4.05)
	-6.75 (-8.25, -5.25)
	-3.95 (-5.15, -2.75)

	42 points
	-5.75 (-6.55, -4.95)
	-14.25 (-16.75, -11.75)
	1.58 (1.05, 2.11)
	-31.75 (-36.25, -27.25)
	-15.25 (-17.75, -12.75)
	-17.65 (-20.95, -14.35)
	-13.25 (-15.75, -10.75)

	AHEI-2010
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥58 points
	0.65 (0.45, 0.85)
	-3.25 (-4.35, -2.15)
	-0.23 (-0.33, -0.13)
	-4.75 (-5.85, -3.65)
	-1.50 (-2.15, -0.85)
	-5.35 (-6.45, -4.25)
	-2.10 (-2.65, -1.55)

	≥66 points
	0.85 (0.60, 1.10)
	-6.10 (-7.45, -4.75)
	-0.35 (-0.55, -0.15)
	-6.95 (-8.95, -4.95)
	-2.10 (-2.85, -1.35)
	-8.10 (-9.05, -7.15)
	-3.00 (-3.85, -2.15)

	100 points
	1.50 (0.90, 2.10)
	-12.75 (-15.25, -10.25)
	-1.50 (-1.85, -1.15)
	-16.25 (-19.25, -13.25)
	-5.15 (-6.95, -3.35)
	-15.25 (-18.25, -12.25)
	-7.45 (-8.85, -6.05)

	HLFD
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥19 points
	0.62 (0.45, 0.79)
	-1.30 (-1.75, -0.85)
	-0.42 (-0.60, -0.24)
	-0.78 (-1.15, -0.41)
	-1.42 (-2.05, -0.79)
	-3.35 (-4.05, -2.65)
	-1.05 (-1.45, -0.65)

	≥23 points
	0.90 (0.65, 1.15)
	-1.80 (-2.45, -1.15)
	-0.65 (-0.85, -0.45)
	-1.40 (-1.85, -0.95)
	-2.05 (-2.85, -1.25)
	-4.85 (-5.95, -3.75)
	-1.50 (-2.15, -0.85)

	30 points
	1.65 (0.35, 2.95)
	-2.40 (-3.15, -1.65)
	-0.55 (-0.90, -0.20)
	-2.55 (-3.35, -1.75)
	-3.30 (-4.15, -2.45)
	-7.80 (-9.85, -5.75)
	-2.35 (-3.05, -1.65)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; ELDI, EAT-Lancet diet index; HEI-2010, alternate healthy eating index; HLFD, healthy low-fat diet; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delay; RD, risk difference. 


[bookmark: _Hlk211761863][bookmark: _Toc211848809]Table S26 Sensitivity analyses on differences of 13-year cumulative risks of major chronic diseases and mortality induced by air pollutant mixture exposure: comparing hypothetical interventions (targeting DASH, HPDI, and HLCD) with the natural course, increased the number of Monte Carlo simulations to 50,000 per intervention strategy and calculated 95% CIs for all effect estimates through 300 bootstrap iterations
	Hypothetical dietary interventions
	RD (per 1,000 population, 95% CI)

	
	CVD
	Diabetes
	Cancer
	CKD
	COPD
	Dementia
	Death

	DASH
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥25 points
	0.20 (0.01, 0.39)
	-4.60 (-5.65, -3.55)
	0.21 (-0.05, 0.47)
	-4.80 (-5.95, -3.65)
	-2.25 (-2.95, -1.55)
	-3.52 (-4.68, -2.36)
	-2.06 (-2.74, -1.38)

	≥29 points
	0.25 (-0.05, 0.55)
	-7.30 (-9.15, -5.45)
	0.24 (0.01, 0.47)
	-7.90 (-9.85, -5.95)
	-3.50 (-4.45, -2.55)
	-6.72 (-8.12, -5.32)
	-3.01 (-4.07, -1.95)

	40 points
	-0.18 (-0.75, 0.39)
	-14.45 (-17.25, -11.65)
	0.06 (-0.25, 0.37)
	-16.45 (-19.75, -13.15)
	-7.25 (-9.25, -5.25)
	-10.42 (-13.42, -7.42)
	-6.48 (-8.01, -4.95)

	HPDI
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥60 points
	-0.10 (-0.32, 0.12)
	-5.68 (-6.86, -4.50)
	0.85 (0.45, 1.25)
	-5.33 (-6.48, -4.18)
	-0.43 (-0.71, -0.15)
	-1.63 (-2.33, -0.93)
	-0.51 (-0.72, -0.30)

	≥64 points
	-0.11 (-0.40, 0.18)
	-7.12 (-9.45, -4.79)
	1.05 (0.59, 1.51)
	-6.66 (-9.32, -4.00)
	-0.54 (-0.98, -0.10)
	-2.95 (-3.76, -2.14)
	-0.65 (-1.17, -0.13)

	85 points
	-0.07 (-0.70, 0.56)
	-15.03 (-18.95, -11.11)
	2.31 (1.73, 2.89)
	-16.79 (-20.63, -12.95)
	-1.57 (-2.26, -0.88)
	-5.81 (-7.65, -3.97)
	-1.87 (-2.79, -0.95)

	HLCD
	
	
	
	
	
	
	

	Natural course
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)
	Ref (0.00)

	≥20 points
	-0.01 (-0.16, 0.14)
	2.10 (0.80, 3.40)
	-1.96 (-2.25, -1.67)
	1.62 (0.60, 2.64)
	0.78 (0.12, 1.44)
	0.50 (-0.10, 1.10)
	-0.89 (-1.32, -0.46)

	≥23 points
	-0.15 (-0.41, 0.11)
	2.48 (1.04, 3.92)
	-2.33 (-3.14, -1.52)
	1.87 (0.75, 2.99)
	0.91 (0.23, 1.59)
	0.70 (-0.20, 1.60)
	-0.95 (-1.82, -0.08)

	30 points
	-0.51 (-1.13, 0.11)
	4.22 (2.05, 6.39)
	-4.05 (-5.25, -2.85)
	3.02 (1.72, 4.32)
	1.82 (0.62, 3.02)
	0.88 (-1.05, 2.81)
	-1.11 (-2.35, 0.13)


Note: CI, confidence interval; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DASH, dietary approach to stop hypertension; HLCD, healthy low-carbohydrate diet; HPDI, healthy plant-based diet index; RD, risk difference. 


[image: ]
[bookmark: _Hlk211761887][bookmark: _Hlk187220731][bookmark: _Toc211848810]Fig. S1 Flow chart of study population inclusion and exclusion criteria for the study of associations between air pollution and health outcomes.
Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease.


[image: 图示

描述已自动生成]
[bookmark: _Hlk211761934][bookmark: _Toc211848811]Fig. S2 Flow chart of study population inclusion and exclusion in the parametric g-formula analysis.
Note: BMI, body mass index; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease.

[bookmark: _Toc211848812][bookmark: _Hlk206332423][bookmark: _Hlk211761971][image: 图示

AI 生成的内容可能不正确。] Fig. S3 Minimal adjustment sets for air pollution-disease association: An example using CVD derived from Directed Acyclic Graph.
We derived the minimal adjustment sets from the DAG for the air pollution-CVD association: age, sex, race, residential area, family income, educational attainment, smoking status, alcohol consumption, physical activity, and family history of CVD. Abbreviations: CVD, cardiovascular disease; BMI, body mass index.

[image: 图示

AI 生成的内容可能不正确。]
[bookmark: _Hlk206332451][bookmark: _Toc211848813]Fig. S4 Minimal adjustment sets for dietary pattern-disease association: An example using CVD derived from Directed Acyclic Graph.
We derived the minimal adjustment sets from the DAG for the air pollution-CVD association: age, sex, race, residential area, family income, educational attainment, smoking status, alcohol consumption, physical activity, family history of CVD, dietary supplements, and total energy intake. Abbreviations: CVD, cardiovascular disease; BMI, body mass index.



[image: 图表, 折线图

描述已自动生成]
[bookmark: _Hlk211762019][bookmark: _Toc211848814][bookmark: _Hlk196892951]Fig. S5 The observed annual average concentrations of six air pollutants (PM10, PM2.5, NOX, NO2, SO2, and benzene) from 2009 to 2021.
[image: 图片包含 图示

AI 生成的内容可能不正确。]
[bookmark: _Toc211848815]Fig. S6 The Spearman correlation coefficients among the 11 dietary pattern scores across all time points. 

[bookmark: _Toc211848816][bookmark: _Hlk206239642][bookmark: _Hlk211762068][image: 图表, 折线图, 箱线图

AI 生成的内容可能不正确。]Fig. S7 Comparison of cumulative incidence curves for CVD and cancer between the natural course simulation and observed data. Note: CVD, cardiovascular diseases.
[image: ]
[bookmark: _Hlk211762098][bookmark: _Toc211848817]Fig. S8 Differences in yearly cumulative incidence risks of major chronic diseases comparing different AMED interventions to natural course. Note: AMED, alternate Mediterranean diet; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; T4, the threshold value of AMED was set at the 75th percentile of the study population, at 4 points; T5, the threshold value of AMED was set at the 90th percentile of the study population, at 5 points; S9, all participants’ AMED scores were set at the best adherence scores, with a value of 9 points.
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描述已自动生成]
[bookmark: _Hlk211762120][bookmark: _Toc211848818]Fig. S9 Differences in the yearly cumulative incidence risks of major chronic diseases comparing different DDS interventions to natural course. Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DDS, dietary diversity score; T10, the threshold value of the DDS was set at the 75th percentile of the study population, at 10 points; T12, the threshold value of the DDS was set at the 90th percentile of the study population, at 12 points; S18, all participants’ DDS scores were set at the best adherence scores, with a value of 18 points.
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描述已自动生成]
[bookmark: _Toc211848819]Fig. S10 Differences in yearly cumulative incidence risks of major chronic diseases comparing different DAI interventions to natural course. 
Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DAI, dietary antioxidant index; T3, the threshold value of DAI was set at the 75th percentile of the study population, at 3 points; T6, the threshold value of DAI was set at the 90th percentile of the study population, at 6 points; S11.7, all participants’ DAI scores were set at the best adherence scores, with a value of 11.7 points.
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描述已自动生成]
[bookmark: _Hlk211762155][bookmark: _Toc211848820]Fig. S11 Differences in yearly cumulative incidence risks of major chronic diseases comparing different E-DII interventions to natural course. Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; E-DII, energy-adjusted dietary inflammatory index; T1, the threshold value of the E-DII was set at the 75th percentile of the study population, at 1 point; T2.5, the threshold value of the E-DII was set at the 90th percentile of the study population, at 2.5 points; S5.2, all participants’ E-DII scores were set at the best adherence scores, with a value of 5.2 points.
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描述已自动生成]
[bookmark: _Hlk211762172][bookmark: _Toc211848821]Fig. S12 Differences in yearly cumulative incidence risks of major chronic diseases comparing different MIND interventions to natural course. Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; MIND, Mediterranean-Dietary Approaches to Stop Hypertension Diet Intervention for Neurodegenerative Delay; T6.5, the threshold value of MIND was set at the 75th percentile of the study population, at 6.5 points; T7.5, the threshold value of MIND was set at the 90th percentile of the study population, at 7.5 points; S15, all participants’ MIND scores were set at the best adherence scores, with a value of 15 points.








[image: 图表, 折线图, 直方图

描述已自动生成]
[bookmark: _Hlk211762197][bookmark: _Toc211848822]Fig. S13 Differences in yearly cumulative incidence risks of major chronic diseases comparing different ELDI interventions to natural course. Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; ELDI, EAT-Lancet diet index; T17, the threshold value of the ELDI was set at the 75th percentile of the study population, at 17 points; T20, the threshold value of the ELDI was set at the 90th percentile of the study population, at 20 points; S42, all participants’ ELDI scores were set at the best adherence scores, with a value of 42 points.








[image: ]
[bookmark: _Hlk211762217][bookmark: _Toc211848823]Fig. S14 Differences in yearly cumulative incidence risks of major chronic diseases comparing different AHEI-2010 interventions to natural course. Note: AHEI-2010, alternate healthy eating index-2010; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; T58, the threshold value of AHEI-2010 was set at the 75th percentile of the study population, at 58 points; T66, the threshold value of AHEI-2010 was set at the 90th percentile of the study population, at 66 points; S100, all participants’ AHEI-2010 scores were set at the best adherence scores, with a value of 100 points.
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[bookmark: _Hlk211762234][bookmark: _Toc211848824]Fig. S15 Differences in yearly cumulative incidence risks of major chronic diseases comparing different HLFD interventions to natural course. Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; HLFD, healthy low-fat diet; T19, the threshold value of the HLFD was set at the 75th percentile of the study population, at 19 points; T23, the threshold value of the HLFD was set at the 90th percentile of the study population, at 23 points; S30, all participants’ HLFD scores were set at the best adherence scores, with a value of 30 points.
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描述已自动生成]
[bookmark: _Hlk211762256][bookmark: _Toc211848825][bookmark: _Hlk187870657]Fig. S16 Differences in yearly cumulative incidence risks of major chronic diseases comparing different DASH interventions to natural course. Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; DASH, Dietary Approaches to Stop Hypertension; T25, the threshold value of DASH was set at the 75th percentile of the study population, at 25 points; T29, the threshold value of DASH was set at the 90th percentile of the study population, at 29 points; S40, all participants’ DASH scores were set at the best adherence scores, with a value of 40 points.
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描述已自动生成]
[bookmark: _Toc211848826]Fig. S17 Differences in yearly cumulative incidence risks of major chronic diseases comparing different HPDI interventions to natural course. 
Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; HPDI, healthful plant-based index; T60, the threshold value of the HPDI was set at the 75th percentile of the study population, at 60 points; T64, the threshold value of the HPDI was set at the 90th percentile of the study population, at 64 points; S85, all participants’ HPDI scores were set at the best adherence scores, with a value of 85 points.
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[bookmark: _Toc211848827]Fig. S18 Differences in the yearly cumulative incidence risks of major chronic diseases comparing different HLCD interventions to natural course. Note: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; HLCD, healthy low-carbohydrate diet; T20, the threshold value of the HLCD was set at the 75th percentile of the study population, at 20 points; T23, the threshold value of the HLCD was set at the 90th percentile of the study population, at 23 points; S30, all participants’ HLCD scores were set at the best adherence scores, with a value of 30 points.
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Excluded 1,298 participants who were lost to follow-up

Excluded 3,466 participants with missing data on air pollution

Exclude 29,190 participants with CVD at baseline
Exclude 21,391 participants with diabetes at baseline
Exclude 38,564 participants with cancer at baseline
Exclude 4,331 participants with CKD at baseline
Exclude 2,280 participants with COPD at baseline
Exclude 2,492 participants with dementia at baseline
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Excluded 11 participants with missing data on air pollution
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Excluded 49 participants with extreme BMI levels

------------------------ +| Excluded participants with corresponding prevalent chronic diseases at baseline
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