1 Data sources
Supplementary Table. Data sources for different components and indicators
	Content and indicators
	Data sources
	sample size

	Mortality level
	The National Mortality Surveillance (2019)
	52,479,359

	Burden of disease
	The provincial data of China from the 2019 GBD
	52,479,359

	Major risk factors for chronic diseases
	The China Chronic Disease and Risk Factor Surveillance (2018)
	74,426

	Disability and dysfunction
	The Prevention and Intervention on Neurodegenerative Disease for the Elderly in China (PINDEC) program,
The China Osteoporosis Epidemiology Survey (2018).
	38,533



2 Definition of indicators
2.1 Mortality and burden of disease
2.1.1 Mortality rate, sex, cause-specific mortality rates
Mortality rate= number of deaths/ size of population×100 000
In the case of sex-specific mortality rates, the corresponding number of deaths is the number of deaths of a particular sex and the corresponding number of people is the number of people of a particular sex. In the case of cause-specific mortality rates, the corresponding number of deaths is the number of deaths due to a particular cause, and the corresponding number of people is the same as the number of people used in the calculation of the mortality rate.

2.1.2 Standardized mortality rate
Mortality rates calculated using age composition ratios of the same population (standard population composition ratios) and actual age-specific mortality rates are known as standardized mortality rates (SMRs). Standardized mortality rates are used to compare population-wide mortality rates in areas where there are differences in the age structure of two or more populations.
The standardized mortality rate is used to compare the mortality rates of the whole population in two or more areas where there are differences in the age structure of the population. The steps of calculating the standardized mortality rate are as follows: (1) calculate the age group mortality rate; (2) multiply the age group mortality rate by the corresponding standard population age composition ratio to get the corresponding theoretical mortality rate; (3) add up the theoretical mortality rate of each age group, that is, the standardized mortality rate. The formula is as follows.
Standardized mortality rate=∑nPx∙nMx/∑nPx
Where, nP, is the age-specific population size of the standard population, nM, is the age-specific mortality rate of the population to be standardized, n is the spacing of the age groups. x is the starting age of each age group.
For the present analysis, the standardized mortality rate was calculated using the population aged 60 years and over from the sixth population census in 2010 as the standard population.

2.1.3 Indicators related to the burden of disease
1) Disability-adjusted life year (DALY): refers to the total number of healthy life years lost from the onset of illness to death, including both the life years lost due to premature death and the healthy life years lost due to disease-induced disability. DALY is the total number of years of healthy life lost from the onset of disease to death, including premature death and disease-induced disability years of healthy life. 
2) Years of life lost due to premature death (YLL): YLL=N×L for a certain gender and age group, where N is the number of deaths caused by a certain cause of death for a certain gender in a certain age group and L is the value of life lost for each age group, i.e., the value of life expectancy corresponding to the age of death in the standard life expectancy table. If it is necessary to calculate the YL of the whole population, the YL of each sex and age group will be summed up. 
3) Years of healthy life lost due to disease-induced disability (YLD): YLD for the sequelae of a disease = the number of people with the sequelae×the weight of the disability. If you need to calculate the entire YLD, then for each disease sequelae are calculated independently. The sum is then calculated.

2.2 Prevalence of major risk factors for chronic diseases
2.2.1 Diet
1) Vegetables: a variety of fresh vegetables without special processing (such as pickling, sun, soaking, etc.).
2) Fruits: all kinds of fresh fruits without special processing (such as pickling, tanning, soaking, steaming, boiling, etc.).
3) Red meat: all kinds of fresh or frozen livestock meat without special processing (e.g., cured, smoked, sauced, etc.), including pigs, cows, sheep, and so on.
4) Inadequate daily intake of fruits and vegetables: According to the WHO Integrated Global Monitoring Framework and Voluntary Targets for Non-communicable Diseases (2013-2025), the average daily intake of fruits and vegetables is about 1.5 times higher than the average daily intake of vegetables and vegetables.
5) Excessive intake of red meat: According to the recommendation of the World Cancer Research Fund (WCRF) "Food, Nutrition, Physical Activity and Cancer Prevention", the average daily intake of red meat such as pork, beef and mutton should not be more than 100g on a raw weight basis, and in this report, the average daily intake of more than 100g is regarded as excessive intake of red meat.
6) Inadequate intake of vegetables and fruits: the proportion of people whose average daily intake of vegetables and fruits is less than 400g in the total population.
7) Excessive intake of red meat: the proportion of people whose average daily intake of red meat is more than 100g in the total population.
8) Nutritional supplement use rate: the proportion of people who use nutritional supplements (including calcium, iron, and vitamins) in the population.

2.2.2 Physical activity
1) Regular exercise rate: the proportion of the total population who participate in amateur exercise at least three days a week and for at least 10 minutes a day.
2) Physical inactivity: As defined in the WHO Comprehensive Global Monitoring Framework for Non-communicable Diseases and Voluntary Targets (2013-2025), this is defined as a total activity time (high-intensity activity time x 2, moderate-intensity activity time) of less than 150 minutes in a typical week.
3) Physical inactivity rate: the proportion of physically inactive persons in the total population.
4) Total Static Behavior Time: The sum of time spent quietly sitting, leaning, or lying down watching television, using a computer, playing video games, reading, and other static behaviors.

2.2.3 Smoking behavior
1) Current smokers: Those who are smoking at the time of the survey, including daily smokers and occasional smokers.
2) Daily smokers: People who smoke every day at the time of the survey.
3) Prevalence of current smoking: The proportion of current smokers in the total population.
4) Prevalence of current daily smokers: Percentage of daily smokers in the total population.
5) Secondhand smoke exposure rate: The proportion of never-smokers who are exposed to secondhand smoke at least one day per week under normal circumstances.
6) Quitters: People who used to smoke but had stopped smoking at the time of the survey.
7) Quit rate: The proportion of quitters among all former and current smokers.
8) Successful quit rate: The proportion of all smokers who have quit smoking for two years or more at the time of the survey.

2.2.4 Drinking behavior
1) Alcohol consumption: Drinking purchased or homemade beverages containing ethanol, including beer, fruit wines, liquor, and yellow wine. Glutinous rice wine, barley wine, etc.
2) Average daily alcohol intake of drinkers: the average daily intake of alcohol grams of drinkers.
3) Hazardous drinking: defined according to the WHO "Intermational Cuide for Monitoring Alcohol Consumption and Related Harm". It is defined as drinking behavior in which the average daily alcohol intake of male drinkers is ≥41g and <6lg, and drinking behavior in which the average daily alcohol intake of female drinkers is ≥21g and <41g.
4) Harmful drinking: Defined according to the WHO "Intermational Guide for Monitoring Alcohol Consumption and Related Hanm". This refers to drinking behaviors in which the average daily intake of alcohol is 61g or more for male drinkers and 41g or more for female drinkers.
5) Drinking rate in the past 30 days: The proportion of people who have consumed alcohol in the past 30 days out of the total population.
6) Frequent Drinking Rate: The proportion of people who drank alcohol 5 or more days per week among those who drank alcohol in the past 12 months from the date of the survey.
7) Hazardous drinking rate: The proportion of people with hazardous drinking behavior among those who drink alcohol.
8) Harmful drinking rate: The proportion of people with harmful drinking behavior among those who drink alcohol.
In this report, the alcohol content of high liquor is calculated at 52%, low liquor at 38%, beer at 4%, yellow wine and glutinous rice wine at 18%, and wine at 10%.

2.2.5 Weight
1) Body mass index (BMI): the formula is BM=weight (kg)/height (m) 2.
2) Low weight, normal weight, overweight and obesity: according to the standard of "Adult Weight Determination" (WST 428-2013), BMI<18.5kg/m2 is low weight, 18.5kg/m2<BMI<24.0kg/m2is normal weight, 24.0kg/m2<BMI<28.0kg/m2 is overweight; BMI≥28.0kg/m2 is obese.
3) Low body weight rate: the proportion of people whose BMI value reaches the low body weight range in the total population.
4) Overweight rate: the percentage of the total population whose BMI value reaches the overweight range.
5) Obesity rate: the proportion of the total population whose BMI calculation value reaches the obese range.
6) Central obesity: According to "Adult Weight Determination" (WS/T 428-2013), waist circumference ≥ 90cm for men and ≥ 85cm for women is defined as central obesity.
7) Central obesity rate: the proportion of people whose waist circumference reaches the range of central obesity in the total population.

2.3 Dysfunctional status
2.3.1 Disability
1) Activities of daily living (ADL): reflecting the disability, it can be assessed by the 6-item (dressing, eating, bathing, walking indoors, going to the toilet, and getting in and out of bed) basic activities of daily living (BADL) scale and 8-item (making phone calls, shopping, cooking, doing household chores, doing laundry, taking the bus, taking medication, and taking care of one's own money) instrumental activities of daily living (IADL) scale.
2) Impairment of ADLs: Each function of ADLs is rated on a 4-point scale: "1" can do it by oneself, "2" has some difficulty, "3" needs help, "4" needs no help at all, "5" needs help at all, "6" needs help at all, "7" needs help at all, "8" needs help at all, "9" needs help at all, and "10" needs help at all. "4" can't do it at all. Individual functions were assessed as "3. need help" or "4. can't do it at all" as impaired for that item.
3) ADL Disability: A person who is impaired in at least one of the ADLs.
4) ADL incapacity rate: is the proportion of people with ADL incapacity in the total population

2.3.2 Sleep condition
1) Mean daily sleep time: the average duration of nighttime sleep per day.
2) Sleep disorders: Difficulty sleeping, waking up twice or more, taking sleeping pills, or waking up early on at least 3 days a week during the past 30 days.
3) Prevalence of self-reported sleep disorders: the proportion of people with self-reported sleep disorders in the total population.

2.3.3 Depressive symptoms
1) Depressive symptoms: The PHQ-9 Depression Screening Scale was used to screen for depressive symptoms based on the past two weeks. There are 9 questions in the scale, each question is divided into four options, not at all = 0 points, a few days = 1 point, more than half of the days = 2 points, Л almost every day = 3 points, 9 questions scores are summed up for the score of the scale, the total score of 0-27 points, the total score of 0-4 points for normal, 5-9 points for the possible existence of mild depression, 10-14 points for the possibility of the existence of moderate depressive symptoms, 15 points and above for the possibility of the existence of severe depression. The score of 15 and above is considered as the possible existence of major depressive symptoms.
2) Prevalence of depressive symptoms: Percentage of the number of people with mild or above depressive symptoms in the survey.

2.3.4 Hearing status
The air-conducted pure-tone screening audiometry was performed using a screening audiometer with uniform specifications in accordance with the standard of Electroacoustic Audiometric Equipment Part 1: Pure Tone Audiometer (GB/T 7341.1-2010) to evaluate the loss of hearing function in the elderly. The audiometric tests were conducted in a room with a background noise of 50 dB, and the hearing thresholds of 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz were measured in the bare ear of the test subjects, with the better ear counted, and the average hearing thresholds were taken. According to the WHO 1997 classification standard for hearing loss, the degree of hearing loss was determined according to the average pure tone hearing threshold (PTA) at the four frequencies (500 Hz, 1000 Hz, 2000 Hz, and 4000 Hz), and was divided into four grades, namely, mild (26-40/dB HL), moderate (41-60/dB HL), severe (61-80/dB HL), and extremely severe (≥81/dB HL).
Prevalence of hearing loss, i.e., the number of persons with all levels of hearing loss based on pure tone audiometry as a percentage of the survey population.

2.3.5 Constipation
(1) Constipation: less than 3 bowel movements per week, with poor, laborious and difficult defecation, dry stools and small amount of feces.
(2) Prevalence of self-reported constipation: the proportion of patients who reported constipation in the total population.


3 Statistical analysis
3.1 Gaussian Process Regression, GPR
Gaussian Process Regression (GPR) is a non-parametric Bayesian approach used to estimate continuous variables across age groups, regions, and time periods. In our study, GPR was used to estimate mortality rates and other health outcomes where direct data were sparse or incomplete. The key advantage of GPR is its ability to generate smooth trends by accounting for both observed data and uncertainty, thus avoiding overfitting.
3.1.1 Assumptions:
GPR assumes that the underlying trend in the data is smooth and continuous across different groups. The correlation between observations is modeled using a covariance function, which captures the expected smoothness and variability in the data. In this study, we assume that mortality rates change smoothly over time and across different regions.
3.1.2 Rationale for Using GPR:
GPR is widely used in global health studies, such as the Global Burden of Disease (GBD) study, for its flexibility in handling missing data and ability to smooth out variations in sparse datasets. It is particularly useful when data are incomplete or inconsistent across regions, as it provides a probabilistic framework for interpolation.
3.2 Population Attributable Fraction, PAF
Population Attributable Fraction (PAF) is used to estimate the contribution of specific risk factors to the overall disease burden. In our study, PAF was calculated to determine the proportion of DALYs, mortality, or other health outcomes attributable to risk factors such as smoking, hypertension, and dietary risks. PAF was estimated using the formula:
PAF=Pe×(RR−1)/Pe×(RR−1)+1
where Pe is the proportion of the population exposed to the risk factor, and RR is the relative risk associated with the factor.
3.2.1 Assumptions:
We assumed that the exposure to risk factors and their relative risks were consistent across different population groups. The relative risk estimates were derived from meta-analyses of epidemiological studies, while exposure data were obtained from national surveys.
3.2.2 Rationale for Using PAF:
PAF allows us to quantify the public health impact of specific risk factors and informs targeted interventions. By calculating PAF, we can identify the most significant contributors to the disease burden, which is critical for policy development and resource allocation.

3.3 Estimation of mortality
Mortality rates were estimated using a combination of direct data and model-based approaches. For regions or age groups with sparse data, Gaussian Process Regression (GPR) was employed to estimate mortality trends. For areas with sufficient data, we relied on national mortality statistics.
3.3.1Assumptions:
We assumed that mortality rates vary smoothly across age groups and regions, and that GPR could provide a robust estimate in data-limited settings.

