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Background: As one of the most aging populations in the world, China has experienced a continuous increase in the disease burden of Alzheimer’s Disease (AD) and other dementia (ADRD). This study aims to analyze the trends in prevalence and mortality rates of AD and related dementia in China from 1990 to 2021 and to predict the disease burden by 2040.

Methods: Data was extracted from the Global Burden of Disease Study 2021 (GBD 2021). Joinpoint regression was used to identify significant changes in trends, while Age–Period–Cohort (APC) models were applied to disentangle age, period, and cohort effects. Bayesian Age–Period–Cohort (BAPC) modeling was used for future projections. In addition, we conducted a risk factor analysis of AD-related mortality attributable to smoking, high body mass index (BMI), and high fasting plasma glucose (FPG).

Results: In 2021, the age-standardized prevalence of AD and other dementia in China was 1,194 per 100,000 (95% CI: 1018–1,383), and the mortality rate was 35 per 100,000 (95% CI: 9–93). The disease burden was significantly higher in females compared to males (prevalence: females 1,559 per 100,000 vs. males 846 per 100,000). Joinpoint analysis showed a significant increase in both prevalence and mortality rates after 2019 (male APC = 2.81%, female APC = 3.76%). Risk factor analysis highlighted obesity (AAPC = 9.87%) as the leading contributor to AD mortality in China, surpassing global averages. The BAPC model predicted that by 2040, the prevalence in females would increase to 1,180 per 100,000, while the mortality rate for males would stabilize at 17.6 per 100,000. Our results indicate a substantial increase in disease burden, underscoring the urgent need for strategic interventions and resource allocation to mitigate the future impact of dementia-related conditions in China.

Conclusion: The disease burden of AD and related dementia in China continues to rise, necessitating enhanced early screening, optimized healthcare resource allocation, and targeted intervention strategies for high-risk female populations.
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Background

Dementia is a clinical syndrome characterized by progressive decline in two or more cognitive domains, including memory, language, executive and visuospatial functions, personality, and behavior, leading to the loss of the ability to perform instrumental and/or basic activities of daily living. Alzheimer’s disease (AD) is characterized by distinct patterns of age-related cognitive and functional decline coupled with specific neuropathological changes (1).

In 2021 roughly 57 million people worldwide lived with dementia, and AD is the most common cause of dementia, accounting for 80% of all dementia diagnoses (2). Numerous studies project that global dementia prevalence will nearly double every two decades. For example, one synthesis of global data reported 43.8 million dementia cases in 2016 (up 117% since 1990) and forecast 152 million by 2050 (3). These trends reflect aging populations and highlight that dementia imposes heavy burdens on individuals, families, and health systems worldwide. No cure currently exists, so prevention by addressing modifiable risk factors has become a focus (3).

As the world’s most populous country, China has experienced rapid population aging, leading to an increase in the prevalence of age-related diseases such as AD. Consequently, China now has the largest older adult population in the world, and the largest number of AD patients, increasing the aging burden and the healthcare resource burden for AD treatment (4, 5). However, research on the disease burden of AD and other dementia in China remains limited. Many studies rely on extrapolations or select cohorts, and systematic data on national trends in AD prevalence and mortality have been limited. Existing analyses using global burden models suggest China’s AD burden is extremely high – for example, Liu et al. reported that by 2021 China’s AD prevalence and incidence burden had grown threefold since 1990 (6) – but there is only a few reviews specifically focused on China. Moreover, most of the therapies we used now have just begun to put it into clinical use (7).

Given the rapid changes in demographics and health profiles, there is an urgent need for credible data on China’s AD and dementia trends. The existing literature lacks comprehensive analysis of long-term trends in prevalence, incidence, and mortality of AD and other dementias (ADRD) in China, as well as an assessment of evolving risk factors. Many studies report isolated statistics such as one-time surveys or mortality rates in specific regions, and often do not contextualize them within broader patterns.

This study uses data from the GBD 2021 to analyze the trends in the prevalence and mortality of AD and other dementia in China from 1990 to 2021 and predicts future trends up to 2040.



Materials and methods


Study design

This study adopted a retrospective observational design to analyze the trends in the prevalence and mortality of Alzheimer’s Disease (AD) and other dementia (ADRD) in China from 1990 to 2021 and predicts future trends up to 2040. We obtained data on Alzheimer’s disease and other dementias for China from the Global Burden of Disease (GBD) 2021 database. The GBD database integrates data from vital registration systems, health surveys, hospital records, and disease registries, using Bayesian meta-regression models to adjust for missing or sparse data and to ensure cross-country comparability (8).



Data source

Data was obtained from the GBD 2021 database, which includes detailed health data from 195 countries and regions globally from 1990 to the present, covering over 300 diseases and injuries, and more than 70 risk factors (9). We downloaded data on the prevalence, incidence, mortality, and DALYs of AD and other dementia in China, and used age-standardized rates to reflect the disease burden trend. The insidious onset of the disease may compromise the accuracy of dementia incidence measurements. Therefore, we selected prevalence and mortality rates for detailed analysis and projected their future trends (10). The estimated population of China was taken from the United Nations World Population Prospects 2024 Revision: World Population Prospects



Data extraction

Dementia is a progressive, degenerative, and chronic neurological disorder typified by cognitive dysfunctions that interfere with daily functioning. In this study, Alzheimer’s disease and other dementia were classified according to the Diagnostic and Statistical Manual of Mental Disorders (DSM) III, IV, or V, or the Ninth and Tenth Revisions of the International Classification of Diseases ICD case definitions as the reference (9). From the GBD Results Tool (GBD visualizations via IHME), we extracted yearly numbers and rates for dementia prevalence and mortality in China from 1990 through 2021, stratified by sex and 5-year age group. We restricted analysis to adults aged ≥40, since dementia is rare at younger ages. We also obtained age-standardized prevalence rates (ASPR) and age-standardized mortality rates (ASMR) per 100,000, which GBD calculates using the World Health Organization’s standard population weights. These standardized rates allow comparison over time and between sexes (11). The GBD data stream is already fully modeled and typically contains no missing values.



Statistical analysis


Joinpoint regression analysis

We used Joinpoint Regression software to identify changes in trends of the age-standardized rates (ASPR and ASMR) and trends related to risk factors over time. Joinpoint regression analysis was conducted using version 5.3.0.0 of Joinpoint software. This statistical method helps identify significant points where trends change. The model uses the least squares method to estimate trends in disease rates, avoiding the non-objectivity of typical trend analysis based on linear trends. We analyzed the annual percentage change (APC), the average annual percentage change (AAPC), and their 95% confidence intervals (CI). A statistical significance was considered when p < 0.05 (12).



Age-period-cohort analysis (APC model)

To evaluate the separate contributions of age, period, and birth cohort, we fitted log-linear APC models to the age-specific rates. The APC model is commonly used in sociology and epidemiology. Based on the Poisson distribution, the APC model reflects the time trend of incidence or mortality by age, period, and cohort (12). The general expression is given by
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 is the offset effect (13, 14). However, due to the linear dependency among age, period, and cohort, estimating a unique set of effects for each age, period, and cohort remains challenging, leading to potential identifiability issues (12). To mitigate this, the study adopted a grouping approach by dividing the years 1990 to 2021 into five-year intervals. Additionally, since the Global Burden of Disease (GBD) already categorizes age groups in five-year increments, the categories were redefined for the APC (Age-Period-Cohort) analysis to reduce the impact of collinearity (15).



Bayesian age-period-cohort (BAPC) model

For projections beyond 2021, we applied Bayesian APC models using Integrated Nested Laplace Approximation (INLA) in R 4.4.2 (16). The BAPC model combines the APC model with Bayesian methods, integrating sample information with prior knowledge to yield predicted results. This model was implemented using the INLA package in R 4.4.2 software (17). To meet the requirements of the BAPC prediction model, we included the 40–44 age group and consolidated individuals aged 95 and above into a single group.





Results


Descriptive statistics

In 2021, China had 16,990,827 new cases (95% CI: 14,488,494–19,672,741) and 491,774 deaths (95% CI: 4,947,154–22,219,154) due to Alzheimer’s Disease and Related Dementia (ADRD). In 2019, the age-standardized incidence, prevalence, DALYs, and mortality rates for ADRD were 205 per 100,000 (95% CI: 176–236), 1,194 per 100,000 (95% CI: 1018–1,383), 708 per 100,000 (95% CI: 348–1,562), and 35 per 100,000 (95% CI: 9–93), respectively. Table 1 shows the total cases and age-standardized rates for both males and females. It is evident that the disease burden of ADRD is higher in females than in males.


TABLE 1 All-age cases and age-standardized incidence, prevalence, DALYs, and mortality of ADRD in China, 2021.


	Metric
	All-age numbers (95% CI)
	Age-standardized rates (95% CI) per 100,000



	Total
	Male
	Female
	Total
	Male
	Female

 

 	Incidence 	2,914,112 (2504728–3,350,743) 	1,077,297 (908448–1,248,194) 	1,836,815 (1593651–2,101,343) 	205 (176–236) 	148 (125–171) 	264 (229–303)


 	Prevalence 	16,990,827 (14488494–19,672,741) 	6,162,198 (5142286–7,141,800) 	10,828,630 (9315735–12,515,957) 	1,194 (1018–1,383) 	846 (706–981) 	1,559 (1341–1802)


 	DALYs 	10,072,478 (4947154–22,219,154) 	3,572,279 (1694716–8,148,478) 	6,500,199 (3171765–13,681,029) 	708 (348–1,562) 	491 (233–1,119) 	936 (457–1970)


 	Mortality 	491,774 (124968–1,330,182) 	163,343 (40664–466,660) 	328,431 (83715–862,460) 	35 (9–93) 	22 (6–64) 	47 (12–124)




 

Figure 1 illustrates the number of ADRD cases and deaths across different age groups in 1990 and 2021. The data show that the number of ADRD cases rises rapidly from ages 40 to 80, peaking in the 65–85 age group, and gradually declines after the 80–84 age group. A similar trend is observed for deaths, with the majority concentrated in the 80–89 age group and declining after 80–84. The gender disparities in case and death numbers align with the findings in Table 1, where females consistently exhibit higher rates than males. Notably, compared to 1990, both male and female case and death numbers in 2021 demonstrated significant reductions.
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FIGURE 1
 Comparison of the number of cases and deaths due to ADRD in China by gender and age group in 1990 and 2021. (A) Total number of cases. (B) Total number of deaths.




Joinpoint regression analysis

Figure 2 shows the trend of age-standardized prevalence from 1990 to 2021. We can observe that the prevalence of ADRD increased in both males (APC = 3.51%) and females (APC = 3.95%) from 1990 to 2015. However, from 2015 to 2019, both genders experienced a slight decline in prevalence (males APC = −0.35, 95% CI = −1.0378, 0.3427; females APC = −0.16, 95% CI = −0.4123, 0.1018), followed by a sharp increase between 2019 and 2021. Males experienced an APC of 2.81% (95% CI = 1.3776–4.2537) and females experienced an APC of 3.76% (95% CI = 3.2141–4.3168).

[image: ]

FIGURE 2
 Gender-specific age-standardized prevalence rates of Alzheimer’s disease and other dementia (ADRD) in China from 1990 to 2021. (A) Female; (B) Male.


Figure 3 shows the trend in age-standardized mortality rates from 1990 to 2021. Before 2019, mortality rates for both males (APC = −0.07%) and females (APC = −0.24%) were on the decline. But during 2001 and 2004, mortality rates for both female and male were increased, though this trend was not statistically significant. And between 2019 and 2021, there was a significant increase in mortality rates for both males (APC = 2.34, 95% CI = 1.7863–2.9032) and females (APC = 1.76, 95% CI = 0.6925–2.8423).
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FIGURE 3
 Gender-specific age-standardized mortality rates of Alzheimer’s disease and other dementia (ADRD) in China from 1990 to 2021. (A) Female; (B) Male.


Table 2 shows specific changes of Figures 2, 3.


TABLE 2 Specific changes of Alzheimer’s disease and other dementia in China by age group from 1990 to 2021.


	Sex
	Age-standardized incidence rate (ASIR)
	Age-standardized prevalence rate (ASPR)
	Age-standardized mortality rate (ASMR)



	Year
	APC (95%CI)
	Year
	APC (95%CI)
	Year
	APC (95%CI)

 

 	Female 	1990–1995 	2.0374* (1.7203, 2.3555) 	1990–2004 	2.6305* (2.4702, 2.7911) 	1990–2019 	−0.2418* (−0.2668, -0.2169)


 	1995–2011 	0.0270 (−0.0327, 0.0867) 	1994–2004 	0.2951* (0.2494, 0.3409) 	2019–2021 	1.9698* (0.3958, 3.5685)


 	2011–2015 	1.3658* (0.6513, 2.0854) 	2004–2010 	−0.3588* (−0.4718, -0.2458) 	 	


 	2015–2019 	−0.1207 (−0.8268, 0.5904) 	2010–2015 	1.3775* (1.2147, 1.5405) 	 	


 	2019–2021 	3.2761* (1.8217, 4.7513) 	2015–2019 	−0.1556 (−0.4123, 0.1018) 	 	


 	 	 	2019–2021 	3.7640* (3.2141, 4.3168) 	 	


 	Male 	1990–1994 	1.9884* (1.8516, 2.1253) 	1990–1994 	2.1250* (1.9959, 2.2543) 	1990–2019 	−0.0700* (−0.0898, -0.0502)


 	1994–2004 	0.4016* (0.3617, 0.4415) 	1994–2004 	0.4238* (0.3867, 0.4610) 	2019–2021 	2.4605* (1.1932, 3.7437)


 	2004–2010 	−0.1374* (−0.2378, -0.0368) 	2004–2010 	−0.1111* (−0.2034, -0.0187) 	 	


 	2010–2015 	1.4116* (1.2683, 1.5551) 	2010–2015 	1.3289* (1.1960, 1.4619) 	 	


 	2015–2019 	−0.2801* (−0.5034, -0.0563) 	2015–2019 	−0.3270* (−0.5383, -0.1153) 	 	


 	2019–2021 	2.5751* (2.1146, 3.0377) 	2019–2021 	2.7921* (2.3527, 3.2335) 	 	


 	Total 	1990–1995 	1.8681* (1.5620, 2.1753) 	1990–1994 	2.4242* (2.2865, 2.5620) 	1990–1999 	−0.3146* (−0.397, -0.2318)


 	1995–2011 	0.0590* (0.0008, 0.1172) 	1994–2005 	0.2887* (0.2553, 0.3221) 	1999–2004 	0.1412 (−0.1478, 0.4310)


 	2011–2015 	1.3420* (0.6422, 2.0467) 	2005–2010 	−0.4125* (−0.5507, -0.2742) 	2004–2013 	−0.4389* (−0.5369, -0.3408)


 	2015–2019 	−0.1732 (−0.8625, 0.5210) 	2010–2015 	1.3182* (1.1767, 1.4600) 	2013–2019 	−0.0657 (−0.2631, 0.1321)


 	2019–2021 	2.9431* (1.5070, 4.3996) 	2015–2019 	−0.2083 (−0.4311, 0.0151) 	2019–2021 	1.9251* (1.0088, 2.8497)


 	 	 	2019–2021 	3.4229* (2.9551, 3.8929) 	 	





* p < 0.05.
 

Table 3 shows the AAPC for age-standardized incidence, prevalence, and mortality rates from 1990 to 2021. It is apparent that females have a higher prevalence rate than males, while their incidence and mortality rates are lower.


TABLE 3 Specific average annual percentage change (AAPC) of Alzheimer’s disease and other dementia in China by gender from 1990 to 2021.


	Sex
	Female
	Male
	Total

 

 	Incidence 	0.7092* (0.5505, 0.8681) 	0.7132* (0.6621, 0.7643) 	0.6680* (0.5125, 0.8237)


 	Prevalence 	0.8027* (0.7437, 0.8617) 	0.7373* (0.6892, 0.7853) 	0.7489* (0.6971, 0.8009)


 	Mortality 	−0.1006* (−0.1989, -0.0022) 	0.0913* (0.0126, 0.1702) 	−0.0861* (−0.1716, -0.0005)





* p < 0.05.
 



The burden of ADRD in China compared to the global situation

Figures 4, 5 illustrate the comparative trends in age-standardized prevalence and mortality rates of Alzheimer’s disease and related dementias (ADRD) between China and the global population.
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FIGURE 4
 Age-standardized prevalence trends of Alzheimer’s disease and related dementias (ADRD) in China and globally. (A) Global; (B) China.
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FIGURE 5
 Age-standardized mortality trends of Alzheimer’s disease and related dementias (ADRD) in China and globally. (A) Global; (B) China.


As shown in Figures 4A,B, after entering the 21st century, prior to the COVID-19 pandemic, the global age-standardized prevalence of ADRD displayed an overall declining trend. A more detailed segmented analysis reveals that during 2005–2010, both China (Figure 4B, APC = −0.41%) and the global average (Figure 4A, APC = −0.21%) experienced a slight decrease in prevalence. And after that, from 2010 to 2019, there was a significant upward trajectory—most notably in China, where the prevalence surged (APC = 4.53%), compared to a more modest global increase (APC = 1.06%). This indicates that the disease burden has grown more rapidly in China in recent years.

Figure 5 further highlights the contrasting trends in ADRD-related mortality. Globally (Figure 5A), the age-standardized mortality rate remained relatively stable from 1990 to 2019, with an APC of 0.0031% (95% CI: −0.0194 to 0.0257), suggesting little net change. In contrast, China’s mortality curve (Figure 5B) reveals a gradual but persistent downward trend, despite an APC value of −0.0861% (95% CI: −0.1716 to −0.0005), which may reflect the cumulative impact of an aging population and evolving diagnostic practices.



Risk factors analysis

Figure 6 presents the joinpoint regression analysis results of age-standardized mortality rates (ASMRs) for Alzheimer’s disease and related dementias (ADRD) attributable to three risk factors: smoking, high BMI, and high fasting plasma glucose (FPG).
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FIGURE 6
 Analysis of risk factors for ADRD mortality. (A) China, (B) Global.


According to Figure 6A, between 1990 and 2021 in China, the average annual percentage changes (AAPC) in ADRD-related ASMRs due to smoking, high BMI, and high FPG were −0.6723% (95% CI: −0.7348, −0.6258), 9.8737% (95% CI: 9.7749, 10.0147), and 0.2887% (95% CI: 0.2437, 0.3332), respectively. Among the three, high BMI (obesity) contributed the greatest burden, with rates continuing to rise between 2004 and 2021, although the growth rate has been declining. The risk associated with smoking has steadily decreased throughout the observation period and remained relatively stable compared to the other two factors. In contrast, mortality risk due to high FPG fluctuated during 1990–2021—significantly increasing from 1995 to 2000 (APC = 3.58%), then slightly declining from 2000 to 2006 (APC = −1.57%), followed by more minor fluctuations.

Further comparing Figures 6A,B, the impacts of these three risk factors between China and the global average are observed. Globally, the AAPCs of ADRD-related ASMRs due to smoking, high BMI, and high FPG were −0.8431% (95% CI: −0.8701, −0.8161), 1.2405% (95% CI: 1.2221, 1.2588), and 1.1319% (95% CI: 1.0816, 1.1822), respectively. Regarding smoking, China and the global trend are generally aligned, but in recent years, China has shown signs of a rebound (APC = 0.84%), while globally, the risk continues to decline (APC = −0.71%). For high BMI, China’s growth rate far exceeds the global average. Meanwhile, globally, the risk associated with high FPG continues to grow steadily but with less volatility compared to China.



Age-period-cohort analysis

Figures 7, 8 show the trends in prevalence and mortality rates for different years, categorized by age, from 1990 to 2021. Figures 7A, 8A illustrated the trends of prevalence rate and mortality rate by age. In both figures, an upward trend is observed in prevalence and mortality rate. As we can see, the prevalence of Alzheimer’s disease and other dementias is steadily increasing. Individuals aged 85 and older experience the highest rates of both death and disease. For these age groups, mortality rates rise sharply, reflecting the greater vulnerability of older individuals to various health conditions. Similarly, disease prevalence follows a similar trajectory, with chronic conditions becoming more common as age increases.
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FIGURE 7
 Age-period-cohort analysis of the prevalence rate of Alzheimer’s disease and other dementia in China. (A) Age, (B) Period, (C) Cohort.
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FIGURE 8
 Age-period-cohort analysis of the mortality rate of Alzheimer’s disease and other dementia in China. (A) Age, (B) Period, (C) Cohort.


Figures 7B, 8B show how prevalence and mortality rate change by year. In Figure 7B, a slight upward trend is observed, particularly in the most recent periods (2012–2021). The 85–89 age group stands out in both mortality and prevalence trends, with an observable increase in rates during this time frame.

Figures 7C, 8C describe the cohort trends of incidence and mortality rates for Alzheimer’s Disease and other dementia in different age groups. The cohort analysis indicates a significant difference in both mortality and disease prevalence between older and more recent cohorts. Those born before 1950 show much higher mortality rates and disease prevalence compared to those who born after 1960. This difference is most evident in the older age groups such as group 75–79 and 85–89 and can be attributed to the historical lack of access to advanced healthcare, poorer living conditions, and fewer preventive health measures available to earlier generations.



2022–2040 forecast of Alzheimer’s disease and other dementia prevalence and mortality trends in China


Prevalence forecast analysis

According to the forecast results shown in Figure 9, the prevalence of Alzheimer’s Disease and other dementia in China is expected to increase over the next three to 5 years, followed by gender-specific variations. Specifically, the age-standardized prevalence rate for males is projected to decline after 2027, decreasing from 623.9 per 100,000 in 2021 to 611.1 per 100,000 in 2040. In contrast, the prevalence rate for females is expected to continue rising, with the increase slowing down as it approaches 2040. The age-standardized prevalence rate for females is predicted to rise from 1,094 per 100,000 in 2021 to 1,180 per 100,000 in 2040.
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FIGURE 9
 Age-standardized prevalence rate predictions of Alzheimer’s disease and other dementia in China from 2022 to 2040. (A) Male (B) Female.




Mortality forecast analysis

Figure 10 presents the projected age-standardized mortality rates for Alzheimer’s Disease and other dementia in China from 2022 to 2040. The trends in mortality rates are similar to those observed in prevalence rates. Specifically, the age-standardized mortality rate for males is projected to remain relatively stable, changing from 17.5 per 100,000 in 2021 to 17.6 per 100,000 in 2040. In contrast, the mortality rate for females is expected to increase, rising from 36.2 per 100,000 in 2021 to 43.1 per 100,000 in 2040.
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FIGURE 10
 Age-standardized mortality rate predictions of Alzheimer’s disease and other dementia in China from 2022 to 2040. (A) Male (B) Female.


From these projections, it is evident that both the prevalence and mortality rates among females are significantly higher than those of males, with female rates also showing a greater rate of increase over time. In contrast, the prevalence and mortality rates for males remain relatively stable.





Discussion

This study reveals that between 1990 and 2021, the incidence and prevalence of Alzheimer’s disease (AD) and other dementia (ADRD) in China exhibited a general upward trend. These trends are broadly in line with global and regional findings, yet they also highlight some China-specific features. In comparison to global data, the increase in China has been particularly steep. As reported in previous studies, China’s ADRD burden grew threefold by 2021, outpacing the global doubling during the same period (6). However, from 2015 to 2019, a slight decline in both incidence and prevalence rates was observed, followed by a sharp increase after 2019. The most plausible explanation for this sudden shift is the impact of the COVID-19 pandemic, which placed an immense burden on healthcare resources, increased caregiving costs, and severely affected the quality of life of dementia patients (18).

Similarly, mortality rates showed an overall decline before 2019 but experienced a significant surge between 2019 and 2021. We observed that male ADRD mortality declined pre-2019. This is contrary to the conclusions drawn by previous, which found that crude mortality in men continued to rise between 2011 and 2020 (19). It suggests that any perceived declines in age-standardized rates have been small or non-significant.

Analysis using the Joinpoint regression method further supports that, excluding the extraordinary period of the pandemic, the long-term trajectory of incidence and prevalence continues to rise. This trend is largely driven by the accelerating aging of China’s population. As demographic shifts push China into a stage of deep aging, the number of individuals suffering from AD and other dementia continues to increase, positioning the country among those with the highest dementia burden worldwide (20). This demographic shift directly correlates with rising incidence and prevalence rates, yet China’s geriatric and rehabilitation medical services have not adequately adapted to meet these challenges, leading to significant shortages in healthcare resources (4, 20).

Interestingly, prior to COVID-19, mortality rates showed a downward trend, with a decrease in both total deaths and overall prevalence. This could be attributed to several factors, including increased health screenings at local and community levels, which may have improved early diagnosis rates. However, mortality statistics related to AD and other dementia may be underestimated, as deaths in older adult populations are often attributed to other conditions such as cardiovascular diseases and cancer. This aligns with previous studies suggesting that dementia-related deaths may be underreported (9). Moving forward, improvements in medical service coverage, public health awareness, and early screening programs could contribute to a continued gradual decline in mortality rates (21).

China’s burden of modifiable risk factors is distinct. Our analysis indicates that mortality linked to high fasting plasma glucose, high body mass index (BMI), and smoking is increasing—with obesity and diabetes emerging as the most significant drivers in recent years. As previous study specifically highlighted, high blood glucose is the dominant modifiable risk factor for dementia in China (6, 22). Perhaps it is because it directly affects brain health and accelerates neurodegenerative changes. Although smoking and a high BMI are also major risk factors, their effects are usually indirect and may vary at different stages of an individual’s life cycle (23). Furthermore, different studies may focus on different datasets or time Windows of risk factors, which may affect the differences in conclusions. Therefore, it is recommended that multiple metabolic factors be combined in future research and their combined effects be considered to assess the risk factors of dementia more comprehensively. At the same time, smoking as a leading risk factor, particularly for men, is also recognized worldwide as the main risk factor for men (24). These comparisons support our risk factor findings.

Currently, China is characterized by “high growth rate and strong volatility” in mortality risks linked to obesity and high blood glucose, while the risk from smoking is facing a rebound trend. In contrast, global trends are more gradual, though common challenges remain. Going forward, China must tailor chronic disease prevention strategies to national conditions while also drawing on international experiences to ensure the long-term, stable control of these risk factors. Although the growth rate of obesity-related mortality has decelerated since 2004, the continued upward trajectory suggests that obesity remains a major and growing contributor to ADRD burden in China. This reflects broader shifts in lifestyle and diet patterns associated with rapid urbanization and economic development, consistent with previous findings on metabolic risk factor trends in China.

Age-period-cohort (APC) analysis indicates that while prevalence rates have increased across different age groups over time, the growth in mortality significantly outpaced the rise in prevalence. This suggests that the number of people dying from dementia is increasing at a faster rate than those living with it, leading to a relative decline in dementia-related prevalence rates. The statistical analysis further confirms that in China, both prevalence and mortality rates increase significantly with age, especially among those aged 85–89. In some articles that reached the same conclusion as me, they believed that this pattern is likely due to the accumulation of age-related risk factors such as cerebrovascular disease, hypertension, and obesity, which significantly contribute to dementia onset and progression (25). Additionally, older adults are more susceptible to depression, sleep disorders, and other factors that can accelerate cognitive decline (26).

According to Bayesian Age-Period-Cohort (BAPC) model predictions, the prevalence and mortality of AD and other dementia in China will continue to rise between 2021 and 2040, with a more pronounced increase among women compared to men. Apart from the overarching aging trend, socioeconomic status and lifestyle factors also play critical roles in dementia risk (27, 28). Smoking, alcohol consumption, poor dietary habits, and lack of physical activity have all been linked to increased AD risk, particularly when unhealthy habits persist from a young age (27). As China continues to develop economically, efforts should be made to minimize social disparities and encourage healthier lifestyles. Raising public awareness and promoting healthy behaviors—such as reducing excessive screen time, engaging in social activities, and maintaining cognitive stimulation—can help mitigate future dementia risks (29). Government initiatives should also incorporate these insights into public education, social policies, and healthcare reforms.

The findings indicate significant gender disparities in dementia incidence, prevalence, and mortality. Across all metrics, women consistently exhibit higher rates than men, with greater fluctuations over time, as same as previous studies (30). Projections suggest that the disease burden among women will continue to rise, whereas it is expected to stabilize among men. These observations align with previous research suggesting biological and hormonal differences between men and women contribute to the disparity (9, 31). One potential explanation involves the role of estrogen. During perimenopause, estrogen levels become highly variable, disrupting metabolic and inflammatory pathways linked to cognitive function. Postmenopausal estrogen depletion, coupled with elevated luteinizing hormone and follicle-stimulating hormone levels, may further exacerbate cognitive decline (32, 33). Given these findings, there is an urgent need for more targeted research into female brain health, particularly concerning the prevention of AD and other dementia in postmenopausal women (33).

In 2017, the World Health Organization (WHO) launched the Global Action Plan on Dementia (GAPD), calling for countries to develop or update national dementia strategies by 2025 (34). However, the implementation of such policies varies widely based on national income levels and socio-economic disparities. Factors such as race, occupation, and family environment can influence dementia prevalence, making it challenging to establish a one-size-fits-all approach (34–37).

Over the past two decades, the incidence of dementia among the older adult has declined in many developed Western countries, attributed to improved public health measures, education, and lifestyle changes (38). European nations, in particular, have implemented strategic frameworks emphasizing treatment, education, and research, which have helped reduce dementia rates. These measures have contributed to increased awareness and preventive strategies that have positively impacted long-term outcomes (38, 39). However, low- and middle-income countries actually account for a larger proportion of the dementia population, yet lack adequate policies for the prevention, treatment, and care of Alzheimer’s disease and related dementia (ADRD) (40). China—the world’s largest developing country—has also made strides in addressing AD and other dementia, implementing policies aimed at long-term care, healthcare resource allocation, and older adult health services (20). Investments in chronic disease prevention and education have increased, leading to higher average educational attainment and reduced educational inequality. These factors play a role in alleviating the burden of AD and related dementia (31). Further collaboration between health economists and clinical experts is essential to refine public health insurance plans, optimize care provisions, and reduce patient burdens, ensuring equitable access to necessary services (41).


Implications for national public health planning and future research

Early diagnosis and intervention remain key in managing AD and other dementia. Strengthening screening programs, enhancing rehabilitation care, and improving patient quality of life can help alleviate disease burdens and potentially reduce mortality rates. China should integrate dementia into public health policy, emphasizing early detection and management of cognitive impairment among seniors. And moreover, the healthcare system must prepare for rising long-term care needs: most dementia care in China is currently provided by families, leading to substantial caregiver burden (42).

Future research should build on this work by incorporating more recent data and granular analyses. Longitudinal cohort studies in China should continue to monitor incidence and risk factors, ideally including biomarkers (43, 44). Additionally, establishing national dementia registries would help track cases more accurately over time. As previous study noted, China faces both challenges and opportunities in building such surveillance systems, including data standardization and integrating registries into public health infrastructure (45). Finally, research into culturally tailored prevention like traditional medicine effects and cost-effective care models will support evidence-based policymaking.

This study has several limitations. First, it does not distinguish between Alzheimer’s disease and other forms of dementia, leading to a generalized analysis of dementia burden rather than a condition-specific breakdown. Second, in both the current analysis and future projections, the impact of relevant influencing factors on trends was not considered. Moreover, due to the lack of risk factor data related to prevalence in GBD, only mortality rates could be analyzed. Additionally, China’s vast geographic and ethnic diversity means that regional and ethnic variations could not be adequately analyzed. Lastly, due to limited sample sizes for certain age groups (40–44 and 95+), some findings may be subject to bias.




Conclusion

This study analyzes China’s Alzheimer’s Disease and other dementia burden using data from GBD 2021 and forecasts future trends. The results indicate that the disease burden of AD and related dementia will continue to grow. Effective intervention strategies are urgently needed to address the challenges posed by an aging population. The BAPC model predicts significant gender differences in the disease burden trends by 2040, with more stable changes in males. Thus, tailored strategies targeting gender differences are necessary. This study provides valuable insights for the prevention, treatment, and care of AD and other dementia in China.
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