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Background: Malnutrition poses a significant public health challenge, particularly as the global population ages. However, there is a notable lack of comprehensive literature analyzing the global burden of malnutrition among the elderly.

Methods: Data on nutritional deficiencies indicators—prevalence, incidence, and disability-adjusted life years (DALYs)—for individuals aged 70 and older were extracted from the Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) database from 1990 to 2021. The estimated annual percentage change (EAPC) was used to assess trends in malnutrition burden. Predictions for new cases over the next 25 years were also made.

Results: In 2021, over 97.60 million cases of malnutrition among the elderly were reported globally, a 1.2-fold increase from 44.36 million cases in 1990. The global prevalence rate of malnutrition has decreased with an EAPC of −0.32%. Women experienced more cases than men but had a lower prevalence rate. Furthermore, in high socio-demographic index (SDI) regions, both prevalence rate and DALYs rates increased from 1990 to 2021, with EAPCs of 0.33% and 1.34%, respectively. The burden of malnutrition in the elderly was negatively correlated with SDI. Predictions from 2022 to 2046 estimated approximately 29.64 million new cases of malnutrition by 2046, despite a declining incidence rate.

Conclusion: Despite a decline in malnutrition prevalence rate and DALYs rate since 1990, the burden remains high, particularly in high SDI regions where rates have increased. With a projected rise in new cases, effective prevention and management strategies are urgently needed to support the health of older adults.
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1 Introduction

The global population is aging at an unprecedented rate, with the number of people aged 60 years and older expected to double to 2.1 billion by 2050 (1). This demographic shift presents significant medical and social challenges, particularly in maintaining health and quality of life in later years. The World Health Organization (WHO) has prioritized “healthy aging” in its agenda from 2016 to 2030, advocating for multifaceted actions that enable older adults to maintain health and engage actively in society (2). Nutrition plays a pivotal role in healthy aging, yet malnutrition remains a persistent global health challenge. The United Nations Decade of Action on Nutrition (2016–2025) has identified malnutrition as a primary concern (3). It encompasses various forms, including undernutrition (such as wasting, stunting, and underweight), micronutrient-related malnutrition, as well as overweight, obesity and diet-related noncommunicable diseases (4).

Among older adults, malnutrition persists as a prevalent issue, affecting approximately one-quarter of this demographic or putting them at risk (5). This vulnerability stems from age-related physiological changes, including reduced metabolic function, alterations in body composition, and declining organ function (6). Recognized as a common geriatric syndrome, malnutrition can lead to a range of health issues, including sarcopenia, cognitive decline, depression, increased infection risk, and worsening of chronic conditions (7–10). These factors collectively heighten the risk of adverse clinical outcomes, including increased mortality, longer hospital stays, and higher healthcare costs (5). As the global population ages, the number of malnourished older adults is expected to rise (5). A comprehensive analysis of the global burden and distribution of malnutrition among the elderly can address existing research gaps, reveal regional disparities, and provide a scientific basis for formulating targeted global public health policies.

Grounded in the intersection of population aging and the persistent burden of malnutrition, we used data from the Global Burden of Disease (GBD) database—the most extensive source of global health data. Numerous previous studies have utilized GBD data to assess epidemiological trends in malnutrition. Yu et al. found that the global incidence of malnutrition in 2019 was 2207.71 cases per 100,000, with the highest risk of nutritional deficiency among children under five (11). Studies by MAO et al. and Liu et al. further confirmed that from 1990 to 2019, the situation regarding child malnutrition remained severe, with no significant improvement in health inequalities related to socioeconomic development (12, 13). Additionally, maternal malnutrition continued to pose a substantial health burden globally and across regions (14, 15). Liu et al. also observed that the incidence of malnutrition among individuals over 15 in low- and middle-income countries was still on the rise (16). While existing research primarily focused on malnutrition in vulnerable groups like children and women, particularly in low- and middle-income countries (16), there is currently a lack of comprehensive descriptions of nutritional deficiencies in older adults, and the global burden and distribution of malnutrition in this population remain unclear.

This study aimed to describe the trends in nutritional deficiencies among individuals aged 70 and above globally, regionally, and nationally from 1990 to 2021, alongside forecasting future trends over the next 25 years. It assessed the contributions of aging, population dynamics, and epidemiological changes to the prevalence of nutritional deficiencies across the overall population. By focusing on individuals aged 70 and above, this study supported the WHO’s healthy aging agenda and laid a foundation for long-term health planning and policy development.



2 Method


2.1 Study data

The GBD 2021 is an extensive international collaboration that systematically evaluates global health status and disease burden through comprehensive data collection and analysis. It integrated data from diverse sources, including population censuses, death registries, hospital records, epidemiological studies, and international organizations. These data underwent standardization (cleaning, adjustment, and imputation) and uniform classification like International Classification of Diseases (ICD) coding, with disease burden estimates generated using statistical models like DisMod-MR. Rigorous verification and expert review ensured data accuracy, and results were published and updated annually via the GBD Compare tool and official website. The GBD study offers epidemiological data from 204 nations and territories, and encompasses a wide range of diseases, injuries and risk factors (17–19). The insights gained from these data serve as a foundation for epidemiological research, aiding countries in formulating public health policies and effectively allocating medical resources.

We utilized the GBD Results tool1 to extract key epidemiological indicators for the elderly, including number and rate of incidence, prevalence, and disability-adjusted life years (DALYs). DALYs quantify the burden of disease by reflecting the healthy life years lost due to both premature death (years of life lost, YLLs) and disability (years lived with disability, YLDs). The definition of malnutrition used in this study aligned with the concept of nutritional deficiencies in the GBD. Nutritional deficiencies, categorized based on the ICD codes as outlined in Supplementary Table S1, encompassed the forms of malnutrition defined by the World Health Organization.

The Socio-demographic Index (SDI) is a comprehensive indicator reflecting the social and economic factors impacting regional health statuses (20). Calculated via data on income, education level, and fertility rate, the SDI categorizes 204 countries and regions into five groups: low, low-middle, middle, high-middle, and high. For further details on data sources and the extraction methodology used in this study were displayed in eMethods in Supplementary material.



2.2 Statistical analysis

In this study, we analyzed data on nutritional deficiencies in individuals aged 70 and older from GBD 2021, assessing the impact of aging on the overall prevalence of nutritional deficiencies across all age groups from 1990 to 2021. Additionally, we predicted the number of new cases globally over the next 25 years.

We reported cases and rates of prevalence, and DALYs rates. The 95% uncertainty interval (UI) were calculated using the 2.5th and 97.5th percentiles from 1,000 estimates derived from the GBD algorithm. Data cleaning (“dplyr” package), calculations (“tidyverse” package), and visualizations (“ggplot2” package) were performed using R software (version 4.3.1).

Trends in the prevalence of nutritional deficiencies were assessed using the Average Percentage Change (APC) and the Estimated Annual Percentage Change (EAPC). The Joinpoint regression model was used to assess trends in malnutrition prevalence among older adults because it identified significant changes in trends over time. By detecting trend shifts (joinpoints), it segmented data into distinct phases and calculated the annual percentage change (APC) for each interval (21). The EAPC was derived from a regression model that fitted the natural logarithm of the calendar year to determine the long-term trend in prevalence. Detailed equations and models for the joinpoint regression analysis, along with the calculations for the EAPC method, are available in the eMethods of Supplementary material.

We extracted data on the number of nutritional deficiencies across all age groups from 1990 to 2021. The raw case numbers were classified by aging, demographic factors, and epidemiological changes (including age and population standardized prevalence) to assess the impact of population growth, aging, and epidemiological changes on nutritional deficiencies over the past 32 years.

To forecast the global number and incidence of new cases among elderly in different sexes over the next 25 years, we utilized a log-linear age-period-cohort model based on recent trends. For the last three to four 5-year observation periods, we applied a power function to extrapolate growth, predicting that the recent linear trend will decline by 25, 50, and 75% in the second, third, and fourth projection periods, respectively. The 25, 50, and 75% decline targets were chosen to simulate the potential impact of varying intervention intensities on disease burden. The projected count of new cases for 2046 was estimated by calculating a weighted average of the projected incidence rates from the last two projection periods and applying that ratio to United Nations population projections for each year. Population data, both actual and projected, were obtained from the Institute for Health Metrics and Evaluation (22). Functions for this analysis were available in R Studio and the NORDPRED Package (23).




3 Results


3.1 Global level

The participant flowchart is depicted in Supplementary Figure S1. Global malnutrition cases among individuals over 70 increased from 44.36 million (95% UI: 42.99–45.71 million) in 1990 to 97.60 million (95% UI: 94.05–100.99 million) in 2021, reflecting a 1.2-fold rise (Table 1). Additionally, the prevalence rate of nutritional deficiencies per 100,000 elderly decreased from 21,961 in 1990 to 19,742 in 2021, with an EAPC of −0.31 (95% CI: −0.32 to −0.29), indicating a downward trend over 32 years (Figure 1). Significant prevalence rate changes were noted in 1998, 2005, 2010, 2015, and 2019 via joinpoint regression analysis, notably a marked decline from 2015 to 2019 (APC = −0.81%, p < 0.05) (Supplementary Figure S2A). Despite increases in incidence and DALYs cases since 1990, the overall incidence and DALYs rate have trended downward (EAPCs < 0) (Figure 1). Both men and women experienced increased prevalence and DALYs cases, yet their rates declined. Women consistently showed higher cases of prevalence and DALYs, while men had higher prevalence rates. Since 2006, men’s DALY rate has fallen below that of women (Supplementary Figure S3).



TABLE 1 The case number and prevalence of malnutrition among individuals over 70 in 1990 and 2021, and its temporal trends from 1990 to 2021.
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FIGURE 1
 Temporal trend of malnutrition burden among individuals over 70 in global and 5 territories. (A) Percentage change in cases of prevalent, incident, and DALYs in 1990 and 2021. (B) The EAPC of prevalence, incidence, and DALYs rates from 1990 to 2021. (C) The rates of prevalence, incidence, and DALYs from 1990 to 2021. SDI, Socio-demographic Index; EAPC, estimated Annual percentage change; DALYs, disability-adjusted life years.




3.2 SDI regional level

In 2021, the absolute number of prevalence cases and DALYs from nutritional deficiencies among the elderly peaked in the middle SDI, reaching 30.68 million (95% UI: 29.31–31.96 million) and 1.02 million (95% UI: 0.84–1.26 million), respectively. The Low-middle SDI accounted for the highest number of incidence cases at 5.24 million (95% UI: 4.51–6.12 million). Notably, the low SDI exhibited the highest prevalence, incidence, and DALY rates (Table 1; Supplementary Tables S2, S3; Figure 1C; Supplementary Figure S4). Compared to 1990, the high SDI experienced significant increases in incidence cases and DALYs, with rises of approximately 108 and 217%, respectively, while incidence cases decreased in low SDI and low -middle SDI (Figure 1A). Surprisingly, from 1990 to 2021, the high SDI saw rapid increases in incidence, prevalence, and DALYs rates, with EAPCs of 0.20 (95% CI: 0.03–0.37), 0.33 (95% CI: 0.27–0.40), and 1.34 (95% CI: 1.14–1.54), respectively (Table 1; Supplementary Tables S2, S3; Figure 1B). In contrast, other regions showed a downward trend, with all EAPCs below 0. Joinpoint regression analysis revealed that over the past 32 years, prevalence rate in middle SDI, low-middle SDI, and low SDI consistently declined. However, the high SDI experienced a prolonged increase following an initial decline, a brief decrease, and then another rise, with the most significant growth observed between 2006 and 2015 (APC = 0.74, p < 0.05) (Supplementary Figure S2).



3.3 GBD regional level

In most regions, the prevalence, incidence, and DALYs rate of nutritional deficiencies in older adults have decreased over time. However, certain areas, including Australasia, High-income Asia Pacific, and High-income North America-being more developed regions-have shown an upward trend (Figure 2; Table 1; Supplementary Tables S2, S3). Compared to 1990, the number of prevalence cases in all GBD regions significantly increased by 2021. Notably, high-income North America witnessed the largest increase in DALYs at 378.3% (Figure 2B). Over the past 32 years, most regions have experienced declines in incidence, prevalence, and DALY rates, with the largest reductions in Tropical Latin America and Eastern Sub-Saharan Africa, reflecting EAPCs of −1.62 (95% CI: −1.64 to −1.60) and −1.50 (95% CI: −1.62 to −1.38), respectively. Additionally, Central Latin America and East Asia have seen the most significant declines in DALYs rates, with EAPCs of −4.56 (95% CI: −4.67 to −4.46) and −3.63 (95% CI: −4.36 to −2.89) (Figure 2A). Conversely, prevalence and DALYs rates increased in High-income North America, High-income Asia Pacific, and Western Europe, with EAPCs of 0.56 (95% CI: 0.45–0.66), 0.39 (95% CI: 0.20–0.57), and 0.17 (95% CI: 0.09–0.25) for prevalence rate, and 2.73 (95% CI: 2.41–3.05), 0.46 (95% CI: 0.28–0.64), and 1.39 (95% CI: 1.22–1.55) for DALY rates, respectively (Table 1; Supplementary Tables S2, S3). Overall, while the prevalence of nutritional deficiencies among older adults decreased in most regions, increases were solely observed in Australasia, High-income North America, and Western Europe (Table 1; Figure 2).
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FIGURE 2
 Temporal trend of malnutrition burden among individuals over 70 in GBD regions. (A) Percentage change in cases of prevalent, incident, and DALYs in 1990 and 2021. (B) The EAPC of prevalence, incidence, and DALYs rates from 1990 to 2021. (C) Prevalence of malnutrition among individuals over 70 by regions and year with 95% uncertainty intervals. DALYs, disability-adjusted life years; GBD, the Global Burden of Disease.




3.4 Countries level

In 2021, India had the largest number of incidence cases, prevalence cases, and DALYs in nutritional deficiencies among the elderly, followed by China (Supplementary Tables S4–S6). Countries such as Australia, Jordan, Qatar, Kuwait, Singapore, Northern Mariana Islands, Andorra, Mexico, and the United States Virgin Islands have seen significant increases in both the absolute number of incidence cases and prevalence cases, with percentage changes in incidence cases ranging from 160 to 509% and prevalence cases changes from 175 to 463%. Additionally, Norway, Canada, Qatar, and the United States experienced the largest changes in absolute DALYs, with percentage changes from 172 to 474% (Figure 3; Supplementary Figures S5, S6). All these countries with high percentage changes in epidemiological and burden metrics belong to the high SDI or high-middle SDI nations. Furthermore, in 2021, Somalia (high SDI) had the highest rates of incidence, prevalence, and DALYs rate (92655.9, 87626.4, 3683.6 per 100,000 population respectively) (Supplementary Tables S4–S6).
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FIGURE 3
 (A) The prevalence of malnutrition among individuals over 70 in 2021. (B) The relative change in case number of prevalence of malnutrition among individuals over 70 from 1990 to 2021. (C) The EAPC of prevalence of malnutrition among individuals over 70 from 1990 to 2021. EAPC, estimated annual percentage change.


Over the past 32 years, most countries have shown a downward trend in the incidence, prevalence, and DALYs rates of nutritional deficiencies in the elderly, with Equatorial Guinea experiencing the most significant decreases in both prevalence rate and incidence rate, as reflected in EAPCs of −6.9 (95% CI: −7.22 to −6.57) and −4.13 (95% CI: −4.53 to −3.73), respectively. The Democratic People’s Republic of Korea recorded the largest decline in DALY rates with an EAPC of −8.77 (95% CI −13.09 to −4.23). However, a few countries, including Switzerland, San Marino, Norway, Belgium, Germany, Andorra, Monaco, France, Canada, the United States, Japan, Iceland, and Luxembourg, have observed increases in incidence, prevalence, and DALY rates. The largest increase in prevalence rate was observed in Switzerland (EAPC: 0.95, 95%CI: 0.86–1.04), while Germany experienced the highest rise in incidence rates (EAPC: 4.13, 95%CI: 3.78–4.52). Norway had the highest increase in DALY rates (EAPC: 6.51, 95%CI: 5.06–7.98) (Supplementary Tables S4–S6; Figure 3; Supplementary Figures S5, S6). These findings indicated that countries experiencing a rising burden are more likely to be high SDI nations.



3.5 Association with the socio-demographic index

At the regional level, the prevalence and DALYs rates of nutritional deficiencies among older adults decreased with increasing SDI from 1990 to 2021. The burden of nutritional deficiencies in the elderly (DALYs rate) showed a significant negative correlation with SDI (ρ = −0.87, p < 0.001), indicating that regions with higher socioeconomic development tended to have lower burdens of nutritional deficiencies. Specifically, the burden was higher than expected in South Asia, Southeast Asia, Central Latin America, and Andean Latin America, while it was lower than expected in Western Sub-Saharan Africa, Oceania, North Africa and the Middle East, Central Asia, and Australasia (Supplementary Figure S7A).

At the national level, improvements in social and economic development in 2021 generally led to a decline in the burden of nutritional deficiencies among older adults. Countries such as Somalia, Kiribati, Mali, Sierra Leone, South Sudan, Indonesia, Madagascar, Eritrea, Zimbabwe, and India experienced burdens much higher than expected, whereas Niger, Afghanistan, Chad, Burkina Faso, and Senegal had burdens significantly lower than anticipated (Supplementary Figure S8).



3.6 The influential factors for EAPC of incidence

A notable correlation existed between the EAPC of incidence rate and the incidence rate in 1990, as well as the Human Development Index (HDI) in 2022. Incidence rate of nutritional deficiencies among older adults in 1990 reflected baseline disease incidence rate, while the HDI served as a proxy for health care levels and accessibility across countries. There was a U-shaped relationship between EAPC and incidence rate (ρ = −0.70, p < 0.001), showing a negative correlation when the incidence rate was below 33,360 per 100,000, and a positive correlation above this threshold (Supplementary Figure S7B). Moreover, a significant positive correlation was found between EAPC of incidence rate and HDI (ρ = 0.65, p < 0.001). From 1990 to 2021, the incidence rate of nutritional deficiencies among older adults increased more rapidly in countries with higher HDI (Supplementary Figure S7C).



3.7 Drivers of nutritional deficiencies epidemiology

To explore the impacts of aging, population changes, and epidemiological changes on nutritional deficiencies, we conducted a decomposition analysis of case numbers by age group, incorporating variables such as population, aging, age and standardized incidence and mortality (collectively termed epidemiological changes). Overall, the number of cases has significantly increased globally, particularly in regions with low and low-middle SDI. From 1990 to 2021, population and aging contributed −87.54 and 898.61% respectively, respectively, to the rise in the prevalence cases of nutritional deficiencies, with population being the primary driver of the overall increase. Aging had the most significant impact on prevalence cases in middle SDI (17.75%) and high SDI (−18.06%). The effects of aging on prevalence cases exhibited notably gender discrepancies globally, especially in regions with high SDI (men: −67.36%; women: 42.73%). Increases in overall and male in high SDI, as well as female in regions with low and low-middle SDI, could be attributed to aging. Changes in nutritional deficiencies epidemiology were primarily driven by population growth in low-middle and low SDI. Over the past 32 years, age-adjusted and population-adjusted epidemiological changes in nutritional deficiencies have increased globally (Supplementary Table S7; Figure 4A).
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FIGURE 4
 (A) Changes in prevalence cases of malnutrition in overall population at all ages at according to population-level determinants including aging, population growth and epidemiological change from 1990 to 2019 at the global level and by SDI quintiles stratified by sexes. (B,C) Changes in global (B) incidence cases and (C) incidence over the next 25 years, based on Nordpred. SDI, sociodemographic index.




3.8 Projected changes in nutritional deficiencies in older adults based on Nordpred

According to the Nordpred model, the absolute incidence number of nutritional deficiencies among individuals aged over 70 was expected to continue increasing over the next 25 years, while the incidence rate was projected to gradually decrease. From 2022 to 2046, it is expected that there will consistently be more new cases in women than in men worldwide, with the gender gap in incidence gradually narrowing. By 2046, the number of new cases of nutritional deficiencies among the elderly was estimated to reach 29,638,914, with women surpassing men (16,603,423 vs. 13,035,490). Despite the anticipated reduction in the incidence rate, predicted to be 3841.66/100,000, the incidence rate in men remains higher than in women (3850.44 vs. 3834.80, per 100,000 population) (Figures 4B,C, Supplementary Table S8).




4 Discussion

The United Nations Nutrition Strategy 2022–2030 emphasizes the importance of improving the nutritional status among the elderly to enhance quality of life, reduce healthcare costs, and foster social well-being (24). Malnutrition is a prevalent and concerning health issue among the elderly, characterized by higher morbidity, and mortality of its complications, as well as medical expenses, thereby resulting in a significant overall disease burden (10). A thorough understanding of the prevalence of malnutrition in this demographic is essential for assessing health progress and promoting healthy aging. However, there is currently a notable shortage of systematic literature regarding the comprehensive analysis of the epidemiology and burden of malnutrition among the elderly. Using data from the Global Burden of Disease Study 2021, this study provided the first comprehensive analysis of malnutrition in individuals aged 70 and older over the past 32 years. Findings indicated that while the prevalence of malnutrition and DALYs rate among the elderly decreased from 1990 to 2021, the total number of affected older adults and the overall burden remained critically high.

Gender differences were significant, with higher absolute numbers of cases and DALYs in women, while prevalence and DALYs rates were greater in men. This disparity was partly attributed to the greater number of women over 70 (Supplementary Table S9). Women’s higher life expectancy (73.8 years in 2021 compared to 68.4 years for men) also played a crucial role (25). Additionally, gender may influence dietary behaviors and responses to nutritional interventions, with women demonstrating better adherence to nutritional interventions (26–28).

The trends in prevalence and burden observed in this study challenged the conventional understanding of the relationship between SDI and malnutrition. Typically, higher SDI levels correlate with more robust health systems and improved health services, leading to a reduced disease burden. Contrarily, this study revealed that the only increasing trends in malnutrition incidence, prevalence, and DALYs among the elderly over the past 32 years were found in high SDI areas. Several factors may contribute to this unexpected outcome: (1) Longevity and complex health needs. The elderly face multifaceted health challenges, including rising rates of non-communicable diseases such as cardiovascular disease, diabetes, and cancer. These conditions necessitate intricate dietary management and can impair nutritional absorption, thereby elevating the risk of malnutrition. (2) Urbanization and lifestyle changes. Rapid urbanization and industrialization have led to significant lifestyle modifications, including sedentary behavior, increased stress, and poor dietary practices. These shifts are closely linked to rising obesity rates and micronutrient deficiencies (29). (3) Impact of the COVID-19 pandemic. The pandemic has intensified the nutrition crisis, with joinpoint regression analysis revealing substantial changes in malnutrition prevalence in high SDI areas since 2019 (APC = 0.24, p < 0.05). Numerous studies indicate that individuals infected with COVID-19 (30, 31), particularly the elderly (32), exhibit higher rates of malnutrition. (4) Impact of intra-national socioeconomic disparities. Socioeconomic inequalities within high-SDI countries are a key driver of malnutrition. For instance, in Australia, low-income families and marginalized communities faced a higher risk of malnutrition (33). (5) Policy implementation Challenges. There may be insufficient funding for nutrition programs or a lack of coordination between public health initiatives and local communities. 6. Social safety net deficiencies. According to the World Food Programme, food assistance programs for vulnerable groups, such as children, pregnant women, and the elderly, often face implementation gaps, leaving some at risk of malnutrition (34).

The differences in disease burden across geographic regions are closely tied to social and cultural factors. Africa and South Asia experienced the highest rates of malnutrition and DALYs rate. In Africa, malnutrition was driven by issues such as poverty, rapid population growth, inefficient agricultural practices, poor governance and corruption, the human immunodeficiency virus (HIV) epidemic, malaria, diseases such as the Ebola virus and the COVID-19 pandemic, and armed conflicts (35, 36). South Asia faced increased vulnerability to climate-related malnutrition (37). In contrast, Tropical Latin America has achieved the fastest decline in prevalence of malnutrition through coordinated multisectoral policies (38). Countries in this region have recognized the right to food and health in their constitutions (39), established food security councils, and developed guidelines to combat stunting, wasting, and nutrient deficiencies (40). Dietary improvement initiatives comprised a consumption tax on sugary drinks in Mexico and mandatory food labeling in Chile and Ecuador (41–43). Furthermore, several countries, including Chile and Colombia, have implemented school-based interventions designed to promote healthy eating (40). On the other hand, the burden of malnutrition among the elderly in high-income North America is on the rise. Economic factors and resultant food insecurity are contributing to the rising disease burden faced by this demographic. Following the Great Recession, economic pressures have significantly affected economically vulnerable seniors. In the United States, despite high health spending, the value of spending on health care for older adults has declined (44). Research indicated that three-quarters of malnourished patients experienced care gaps (45). Furthermore, while poverty rates among older adults have significantly declined since 1975, they have stagnated since 2011. Financial adversity stemming from previous economic downturns may adversely affect the financial security of older adults in retirement (46). Unlike the overall population, food insecurity rates among older adults had not returned to pre-Great Recession levels as of 2021 (46). Therefore, effective policies, legal protections, medical education, and economic support are essential for improving malnutrition. Measures should be actively taken to address elderly malnutrition and its related disease burden.

Population growth and aging are significant factors influencing the global, regional, and national prevalence of malnutrition. However, current epidemiological trends—such as improvements in environmental factors and early detection, diagnosis, and treatment of malnutrition—have not sufficiently mitigated the impact of these demographic changes. Regarding aging, with the exception of high SDI areas, aging was surprisingly a driving factor for the reduction in the number of malnutrition cases in the other four areas. This may be due to the study’s decomposition analysis, which encompassed all age groups, as children and pregnant women are also high-risk populations for malnutrition. In 2019, the number of malnourished children reached over 435 million (13), significantly exceeding the 44.36 million elderly affected in our study. Furthermore, the proportion of malnutrition among individuals aged 70 and older increased from 2.5% of total cases in 1990 to 5.3% in 2021 (Supplementary Table S10). Despite this increase, the elderly still represented a small fraction of malnutrition cases. Additionally, aging may have led to greater attention to elderly health, resulting in improved nutrition screening and intervention measures. Research indicated that older adults were more likely than younger individuals to use dietary supplements and to be aware of nutritional risks (28, 47).

Projections based on existing data sets indicated that while the incidence of malnutrition in individuals aged over 70 was expected to decline, the absolute number of new cases among this age group would remain significant due to population growth and continued aging. As life expectancy increases, older adults are likely to spend more time living with diseases and disabilities (48). Chronic wasting diseases, such as chronic obstructive pulmonary disease, heart failure, and chronic renal failure, often lead to malnutrition due to inflammation (5, 49). Proinflammatory cytokines (like TNFα, CRP, IL-1β, and IL-6) impacted the nervous system and reduce appetite by promoting skeletal muscle breakdown, inhibiting gastric emptying, and disrupting appetite hormone function (49–51). Additionally, conditions such as stroke, Parkinson’s disease, and dementia could impair eating and swallowing in the elderly, further contributing to malnutrition (5, 49). Even when nutrient intake appears adequate, factors such as decreased physical performance and drug-nutrient interactions may adversely affect nutrient metabolism (52). Thus, malnutrition, though not immediately fatal, can lead to serious clinical consequences if not addressed promptly. Researches have shown that malnutrition was closely linked to osteopenia, sarcopenia, frailty syndromes, immune dysfunction, delayed postoperative recovery, increased hospitalization and readmission rates, and elevated mortality (10). These factors significantly diminished the quality of life for older individuals and substantially raised healthcare costs. In the United States, the economic burden of morbidity, mortality, and direct medical expenses related to disease-related malnutrition was estimated at approximately $157 billion, with $51.3 billion attributed to those aged 65 and older (53). Therefore, given that the causes of malnutrition can be identified through early screening and prediction, timely interventions often lead to significant improvements in health outcomes and quality of life for older adults.

While the global decline in the prevalence and DALYs rates of malnutrition among the elderly has brought us an optimistic outlook, there are still significant disparities in the burden of malnutrition between geographical regions. Malnutrition in the elderly remains a prominent public health issue. Various factors contribute to malnutrition in older adults, highlighting the need for multifaceted collaboration to address this challenge. At the global level, several international organizations have initiated important frameworks, such as the United Nations Nutrition Strategy 2022–2030 and the Decade of Action on Nutrition. However, specific issues related to malnutrition in the elderly require further attention and tailored guidelines. National responses vary according to socioeconomic conditions. In countries with stronger economies and abundant medical resources, efforts should focus on expanding screening and implementing early targeted interventions for malnutrition among the elderly. Standardized screening tools (such as Nutrition Risk Screening 2002 or Mini Nutritional Assessment Short-Form) should be used for regular assessments, combined with multimodal intervention strategies, including personalized dietary guidance, oral nutritional supplements, and exercise interventions, to improve the nutritional status of older adults. Additionally, these nations should allocate more resources to explore strategies for mitigating the impact of population aging on malnutrition burdens. Conversely, in countries with lower socioeconomic status, priorities should include economic development and addressing poverty and food insecurity. Successful experiences from Tropical Latin America can be adopted, integrating resources and policies across sectors such as health, agriculture, education, and social security through cross-sector collaboration. For example, combining community health programs, nutrition education initiatives, agricultural development, and food assistance programs can help improve malnutrition among older adults. Furthermore, international partnerships can provide technical and financial support, such as funding from mechanisms like the Global Nutrition Fund, while international organizations and non-governmental organizations can assist in establishing effective nutrition monitoring and evaluation systems. At the individual level, cultivating healthy lifestyle habits is crucial. Individuals could adhere to national recommendations, such as the World Health Organization’s healthy eating guidelines, to promote better nutrition. Moreover, fostering good habits in children will ultimately help reduce future disease burdens and healthcare costs, as these children grow into informed and healthier older adults, better equipped to face future nutritional challenges.

Future research focusing on malnutrition in the elderly is crucial, yet significant gaps exist in the current literature. Nations with lower healthcare capabilities face substantial challenges in diagnosis rates and epidemiological data collection, compounded by a lack of standardized diagnostic tools across nations. Additionally, there are insufficient epidemiological studies on different types of malnutrition, such as protein-energy malnutrition and micronutrient deficiencies. The biological mechanisms linking malnutrition and aging, as well as their relationship with multimorbidity, remain unclear. Furthermore, studies on the long-term effects and cost-effectiveness of nutritional interventions, such as supplementation and dietary adjustments, are limited, particularly in resource-constrained areas. The impacts of social isolation, economic hardship, and mental health issues, such as depression, have also been underexplored. Therefore, future research should focus on developing standardized diagnostic tools while enhancing international collaboration and data integration. It should also explore the biological mechanisms linking malnutrition and aging, assess the interactions between malnutrition and multimorbidity along with their health implications, and evaluate the long-term effects and cost-effectiveness of nutritional interventions.

This study also has several limitations. First, the GBD research primarily relies on modeling data, which may introduce inherent biases due to varying data collection methods, techniques, and tools utilized by different countries. This data heterogeneity may skew global comparisons, particularly underestimating the burden of malnutrition in low SDI countries. Second, the diagnosis rate of malnutrition varies significantly based on the level of development and healthcare infrastructure in each country. Countries with lower healthcare capacity may experience underdiagnosis, obscuring the true burden of malnutrition and leading to misguided policy decisions and resource allocation, thereby worsening nutritional issues among the elderly. It is essential to enhance resource support for low-income countries and promote standardized diagnostic tools for malnutrition. Additionally, while this study focuses exclusively on malnutrition, it is important to note that malnutrition encompasses various forms. The GBD database lacks comprehensive prevalence data for other subtypes, limiting our ability to report on specific forms of malnutrition. Despite these limitations, the study offered several advantages. We investigated the incidence, prevalence, and burden of malnutrition among individuals aged 70 and older across 204 countries and regions over the past 32 years. Additionally, we predicted the number of new cases of malnutrition in this age group globally over the next 25 years. These findings contributed to a deeper understanding of the epidemiology of malnutrition in older adults in different countries, providing guidance for the development of personalized health policies to address varying disease burdens worldwide. Furthermore, exploring the relationship between disease burden and the SDI may aid in the rational allocation of limited medical resources, which is crucial for promoting global health.



5 Conclusion

Malnutrition among the elderly represents a significant public health challenge that necessitates global attention. Despite a decline in both the prevalence rate of malnutrition and associated DALYs rate among individuals aged 70 and older from 1990 to 2021, the total number of affected elderly individuals and the overall burden remain alarmingly high. Given ongoing population growth and demographic aging, the incidence cases of malnutrition among the elderly are projected to rise further. Notably, while the prevalence rate of malnutrition is biased toward less developed regions, its incidence rate is also increasing in areas with advanced socio-demographic development. Consequently, it is imperative for countries to devise strategies tailored to their specific contexts. A multidisciplinary approach—integrating education, policy, agriculture, and healthcare—is essential to effectively address the underlying causes of malnutrition among the elderly. By implementing such strategies, we can mitigate the burden of malnutrition, enhance the health and well-being of older adults, and advance the goal of healthy aging.
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