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Objective: Analyze the distribution equilibrium of older adult meal service facilities in mainland China and explore the factors influencing their distribution.

Methods: Use Python to obtain data on older adult meal service facilities, and analyze the equity of older adult meal services using descriptive statistics, the Lorenz curve, the Gini coefficient, and the Spatial Mismatch Index (SMI). A multiple linear regression model was applied to explore the relationships between older adult meal services and factors such as population, economy, infrastructure, geography, and policies.

Results: The vast majority (85.26%) of older adult meal service facilities in mainland China are located at the community or village level, with the number of rural facilities significantly higher than that in urban areas. Most of these facilities are self-operated, and those with in-house kitchens dominate. The distribution of older adult meal services across mainland China was uneven, with a Gini coefficient of 0.418, indicating a substantial disparity in the allocation of service resources. The Spatial Mismatch Index (SMI) varied significantly among provinces, reflecting a considerable mismatch between the current supply of older adult meal service facilities and the actual demand of the older adult population. Analysis of influencing factors reveals that the number and coverage level of older adult meal service facilities were significantly negatively correlated with the size of the older adult population, the older adult dependency ratio, and GDP.

Conclusion: The equity of older adult meal services still needs improvement. The planning and implementation of meal services should place greater emphasis on population demand to ensure that older adult individuals across the country can fairly access the older adult meal services they deserve. Future policy formulation should comprehensively consider factors such as demographic structure, economic development levels, and infrastructure conditions to optimize resource allocation, reduce regional disparities, and enhance service coverage and quality.
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1 Introduction

According to the 2023 National Report on the Development of Aging Affairs (1), by the end of that year, the older adult population aged 65 and above in China had reached 216.76 million, accounting for 15.4% of the total population. The average life expectancy in China has shown a year-on-year increasing trend, and it is predicted that by 2035, the life expectancy at birth in mainland China will rise to 81.3 years (2). With the accelerated development of an aging society and the growth in average life expectancy, the challenges faced by the older adult care service industry are becoming increasingly severe. These challenges are multifaceted and include labor shortages, weak quality supervision, insufficient funding, significant urban–rural disparities, imbalanced service models, and inadequate insurance coverage (3–5).

Chinese older adult exhibit a strong preference for aging in place, with over 90% of older adults inclined to spend their retirement years at home (6). Community Home-based Elderly Care Services (CHECS), as a crucial support model for aging, have been proven to effectively enhance life satisfaction among the older adult and significantly improve their self-reported health status (7, 8). Notably, on October 20, 2023, China officially released its first national standard for home-based older adult care services (9). This standard outlines seven key service components, including life care, basic care, health management, visitation and care, emotional support, proxy services, and home environment adaptation for aging, aiming to provide a safe and comfortable living environment for older adults.

Maslow’s hierarchy of needs theory posits that food, as a basic physiological need at the first level, is the most fundamental and prioritized human requirement (10). Research by Wang et al. demonstrates that the dietary experiences of older adults have a significantly positive impact on their health, as “eating” can bring them joy (11). To meet this need among older adults and promote longevity while reducing the incidence of chronic diseases, healthy eating plays an indispensable role (12). Home-delivered meal services or communal dining activities are crucial for ensuring that older adults receive adequate nutrition (13, 14). For instance, a study by Seo et al. (15) found that through communal meal programs, older adult individuals reported high satisfaction even with reduced salt intake. Additionally, older adult meal services not only significantly reduce the risk of falls (16) but also alleviate loneliness and enhance social networks and well-being among older adults (17, 18). Therefore, older adult meal service facilities play a vital role in improving nutritional intake, reducing chronic diseases, and enhancing mental health.

The Chinese government is currently promoting the nationwide implementation of nutritious, affordable, and easily accessible welfare meal services for older adults to support aging in place and improve the quality of life for older adults (19). However, existing research primarily focuses on the impact of meal assistance services on the health status of older adults (11–18), while studies on the distribution equilibrium of these services and their influencing factors remain relatively insufficient. Therefore, this study aimed to explore the distribution equilibrium of older adult meal service facilities and its influencing factors, with the goal of providing scientific evidence for policymakers. By doing so, it seeks to promote the rational allocation of older adult care service resources and ensure that all older adults can equally access high-quality older adult care services.



2 Literature review

Older adult meal service is a service designed to provide dietary support for older adults, aiming to meet their nutritional needs, improve their quality of life, and alleviate the caregiving burden on families and society (20). Similar meal service models exist in other countries. For example, in the United States, programs such as Meals on Wheels (MOW) and the Congregate Meal Program offer home-delivered meals or communal dining services for older adults (21, 22). South Korea also has congregate meal programs (15). Similarly, countries like South Africa provide meal support for older adults through community-based meal programs (23). These services shared functional and goal-oriented similarities with China’s older adult meal service initiatives, as they all strive to address the dietary challenges faced by older adults and enhance their overall quality of life.

Although the importance of older adult meal services has been widely recognized—such as improving health and nutrition (13, 14), reducing the incidence of chronic diseases (12), lowering the risk of falls (16), and enhancing the well-being of older adults (17, 18) —significant disparities still exist in the distribution of older adult care resources and service efficiency across different regions. Zhang’s research, utilizing the Gini coefficient and Theil index, highlighted the uneven development of older adult care services in China, with an imbalanced allocation of older adult care resources (24). Specifically, the majority of older adult care resources are concentrated in the eastern regions, while the western and some central regions have relatively fewer resources available for older adult care. Yu further revealed substantial disparities in the distribution of older adult care resources among different provinces (regions and municipalities) using cluster analysis (25). From an economic perspective, the relatively abundant older adult care resources in economically developed provinces are primarily due to the high demand for such services by residents in these regions. These studies demonstrate that the overall equity of older adult care services is crucial for social development and addressing the challenges of an aging population.

Existing research has predominantly focused on the overall allocation of older adult care service resources (24, 25), while the equity of diet-related older adult meal services has received insufficient attention. This oversight might have resulted in older adults in certain regions being unable to access essential older adult care services to meet their basic physiological needs, thereby negatively impacting their health and quality of life. Therefore, based on data from the National Elderly Care Service Information Platform, this study conducted an equity analysis of older adult meal service facilities across mainland China and preliminarily explored the factors influencing their quantity and coverage.



3 Data sources and research methods


3.1 Research framework

This study primarily focused on the equity of older adult meal service facilities, aiming to identify and analyze the key factors influencing their distribution. As shown in Figure 1, the first step involves data sources and processing. This study obtained detailed data on older adult meal service facilities through Python programming from the National Elderly Care Service Information Platform and collected relevant socio-economic influencing factors from the National Bureau of Statistics. After acquiring these foundational datasets, this study conducted descriptive statistical analyses on the number and distribution of older adult meal service facilities to gain a preliminary understanding of their basic characteristics.

[image: Figure 1]

FIGURE 1
 Research framework (source: original work).


This study employed the classical supply–demand theory in economics as its theoretical framework, building upon Smith’s core concept of the market’s “invisible hand” that regulated supply–demand equilibrium, and Marshall’s subsequent development of supply–demand curves and equilibrium price models that established the theoretical foundation for resource allocation (26, 27). Focusing on the interaction between facility supply and older adult population demand, the research quantified supply–demand imbalance using the Lorenz curve and Gini coefficient, while introducing the Spatial Mismatch Index (SMI) to identify provincial-level supply-demand mismatches. Furthermore, it employed multiple linear regression analysis to reveal demand relationships.

Building on this, this study conducted a multiple linear regression analysis to examine the relationship between the collected influencing factors and the quantity and coverage level of older adult meal service facilities. Through this analysis, this study revealed the impact of various independent factors on the quantity and coverage level of older adult meal service facilities.



3.2 Data sources

To build a comprehensive national database of older adult meal service facilities, this study utilized the Python programming language to collect data from the National Elderly Care Service Information Platform1 as of December 19, 2024. The data collection process resulted in a total of 106,930 records of older adult meal service facilities. To ensure data quality and completeness, this study systematically preprocessed the raw data.

During the initial data cleaning process, this study identified 568 samples with missing address information. To address this issue, this study first utilized the MID function in Excel to parse the existing address fields and extract province information. For samples with incomplete address information, this study further supplemented the data by leveraging their geographic coordinates and applying the reverse geocoding service provided by the Amap API, successfully filling in the province information for 481 samples. For the remaining 87 samples, when geographic coordinates were unavailable, this study adopted a manual intervention approach by querying specific address information through the Baidu search engine, thereby determining the province for 68 of these samples. Considering the importance of data completeness and accuracy, this study ultimately decided to remove 19 records that could not be matched with accurate information from the dataset.

Therefore, after a series of data cleaning and completion efforts, this study ultimately retained 106,911 valid records of older adult meal service facilities. These data cover four key attributes of the facilities: level, type, operational model, and kitchen facilities, providing a solid foundation for subsequent research and analysis.

This study also obtained data on the older adult population, provincial area, and other relevant influencing factors from the official statistical database published by the National Bureau of Statistics of China2.



3.3 Research methods


3.3.1 Descriptive statistics

Descriptive statistics were conducted on the four attributes of the national older adult meal service facilities (level, type, operational model, and kitchen facilities). The distribution of older adult meal service facilities across provinces was visually represented using bar charts, stacked bar charts, and percentage stacked bar charts.



3.3.2 Lorenz curve and Gini coefficient

The Lorenz curve is a graphical tool used to illustrate the distribution of income or wealth among members of a society (28, 29), while the Gini coefficient is a numerical value derived from the Lorenz curve (30), quantifying the degree of inequality in this distribution, which can also be interpreted as an indicator of distribution equilibrium. In this study, the Lorenz curve and Gini coefficient were employed as analytical tools. By sorting the ratio of older adult population to older adult meal service facilities across regions, a Lorenz curve was constructed, visually depicting the cumulative percentage of the older adult population against the cumulative percentage of older adult meal service facilities.

The specific formulas are as follows:
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[image: image] represents the ratio of the number of older adult meal service facilities (Ti) to the population aged 65 and above (Pi) in the [image: image]-th province. Based on the sorted order of Ri, the cumulative proportion of older adult meal service facilities [image: image] in Equation (2) and the cumulative population proportion [image: image] in Equation (3) are calculated. The Lorenz curve is then plotted using [image: image] and [image: image], and the Gini coefficient [image: image] in Equation (4) is computed using numerical integration methods to assess the distribution equilibrium of older adult meal service facilities.



3.3.3 Spatial Mismatch Index

The Spatial Mismatch Index (SMI) is an indicator used to measure the degree of mismatch between resource allocation and demand within a geographic region (31). It is commonly employed to assess whether the spatial distribution of a specific resource [such as job opportunities (32), medical services (33), etc.] aligns with the distribution of the population in need of these resources. In this study, the SMI is used to analyze whether the distribution of older adult meal service facilities matches the demand of the population aged 65 and above.

The formula for SMI is as follows:
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Here, in Equation (5) the ratio [image: image] indicates the proportion of older adult meal service facilities in the [image: image]-th province relative to the total number of facilities nationwide, and [image: image] represents the proportion of the population aged 65 and above in the [image: image]-th province relative to the total older adult population nationwide.

In Equation (6), [image: image] reflects the overall level of spatial mismatch between older adult meal service facilities and the population aged 65 and above. Positive SMI values: Indicate that the province has more older adult meal service facilities relative to its population demand, suggesting potential over-supply or over-concentration of facilities. Negative SMI values: Indicate that the province has fewer older adult meal service facilities relative to its population demand, implying potential under-supply or uneven distribution of facilities. SMI values close to zero: Suggest that the province has a well-matched proportion of older adult meal service facilities to its population demand, indicating good spatial alignment between the two.



3.3.4 Multivariate regression

This study aims to analyze the influencing factors of both the quantity and coverage level ([image: image]) of older adult meal service facilities using multiple linear regression models (34). This study defines the formula for calculating the coverage level of older adult meal service facilities and apply multiple linear regression models to identify and quantify these influencing factors.

The formula for the coverage level of older adult meal service facilities is as follows Equation (7):
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The formula for the multiple linear regression model is as follows:
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Here, [image: image] in Equation (8) represents the quantity of older adult meal service facilities, [image: image] in Equation (9) represents the coverage level of older adult meal service facilities, [image: image] denote the independent variables, [image: image] is the intercept term, [image: image] are the regression coefficients corresponding to each independent variable, and [image: image] is the error term. The specific independent variable descriptions are shown in Table 1.



TABLE 1 Description of independent variables.
[image: Table1]





4 Comprehensive distribution characteristics of older adult meal service facilities


4.1 General overview

According to data from the National Elderly Care Service Information Platform (See text footnote 1) as of December 19, 2024, there are a total of 106,911 older adult meal service facilities nationwide in China. As shown in Figure 2, there are significant disparities in the number of older adult meal service facilities among different provinces. Hebei Province has the highest number of facilities, totaling 13,610, while the Tibet Autonomous Region has only 112, reflecting a substantial gap. This may be related to the geographical location and population distribution of the provinces. Hebei, adjacent to Beijing, not only provides older adult meal assistance services for its local residents but also caters to seniors from Beijing. In contrast, Tibet’s vast territory and sparse population make it difficult to establish concentrated older adult dining services with agglomeration effects.

[image: Figure 2]

FIGURE 2
 Total number of meal service facilities by province (source: original work).


The total number of older adult meal service facilities in the eastern coastal regions was generally higher than that in the western inland provinces, which may be attributed to the higher economic development levels, population density, and greater demand for older adult care services in the eastern regions (35, 36). Beijing and Shanghai, as municipalities directly under the central government, had 2,038 and 1,604 older adult meal service facilities, respectively, despite their limited geographical areas, demonstrating these cities’ strong focus on older adult care services. Additionally, Henan and Shandong, as populous provinces in China, also have relatively high numbers of older adult meal service facilities, with 6,602 and 12,046 facilities, respectively.

Based on the four main characteristics of older adult meal service facilities—level, type, operational model, and kitchen facilities—this study could further analyze their distribution, as shown in Figure 3.

[image: Figure 3]

FIGURE 3
 Comprehensive distribution characteristics of national older adult meal service facilities (source: original work).


Level: The vast majority (85.26%) of facilities were located at the community or village level, totaling 91,153 facilities. Facilities at the township or street level accounted for 13.87% of the total, with 14,825 facilities, while district or county-level facilities were relatively few, making up only 0.87% with 933 facilities.

Type: The number of rural older adult meal service facilities was significantly higher than that in urban areas, with 69,110 facilities (64.64%) in rural areas and 37,801 facilities (35.36%) in urban areas. This reflected the greater demand for older adult care services in rural regions.

Operational Model: Most facilities operated independently, meaning the facility and its operating entity are integrated. There were 80,348 such facilities, accounting for 75.15% of the total. In contrast, 26,563 facilities (24.85%) were outsourced to external organizations for operation.

Kitchen Facilities: Facilities with on-site kitchens dominated, totaling 85,280 facilities (79.77%). Meanwhile, 21,631 facilities (20.23%) relied on central kitchens for meal preparation.

The above data provided a nationwide overview. To gain a deeper understanding of the specific situations in different regions, this study conducted a detailed analysis of older adult meal service facilities based on provincial administrative divisions. Through this level of analysis, this study aimed to reveal the disparities in the distribution of older adult meal service facilities among different provinces.



4.2 Meal service facility levels

The older adult meal service facilities are categorized into three levels: community (village) level, township (street) level, and district (county) level, as shown in Figure 4. In terms of the hierarchical structure, the majority of provinces have the highest number of community (village)-level facilities, followed by township (street)-level facilities, and finally district (county)-level facilities. Provinces with a high proportion of community (village)-level facilities include Ningxia (96.53%), Shanxi (96.39%), and Shaanxi (94.60%), reflecting the extensive grassroots service networks. In contrast, more urbanized eastern regions like Shanghai (44.26%), Beijing (42.35%), and Liaoning (36.76%) have higher proportions of township-level facilities catering to concentrated residential areas. Meanwhile, with complex geography and less developed economies such as Tibet (22.32%), Guangxi (11.16%), and Guizhou (8.74%) rely more on county-level service facilities.

[image: Figure 4]

FIGURE 4
 Stacked percentage bar chart of meal service facility levels by province (source: original work).




4.3 Meal service facility types

The older adult meal service facilities are categorized into rural and urban types. Provinces with a high proportion of rural older adult meal service facilities included Shanxi (90.22%), Zhejiang (82.15%), and Shandong (80.01%). Meanwhile, provinces with a high proportion of urban facilities included Guizhou (91.26%), Tianjin (84.75%), and Liaoning (79.82%). These patterns may be closely related to the geographical environment, population distribution structure, and regional development policies of each area.

Zhejiang Province had the highest number of rural older adult meal service facilities (9,609), followed closely by Shandong Province (9,638). This phenomenon may be explained by the vast geographical areas and large rural populations of these two provinces. Additionally, Guizhou Province had the highest proportion of urban older adult meal service facilities, reaching 91.26% as shown in Figure 5.

[image: Figure 5]

FIGURE 5
 Stacked percentage chart of meal service facility types by province (source: original work).




4.4 Meal service facility operational models

In terms of operational models, Shanxi Province ranked first with a 94.03% self-operation rate, reflecting the dominant role of local governments in the construction of older adult care service facilities. In contrast, 41.52% of the older adult meal service facilities in Shanghai adopted the outsourced operation model, indicating the city’s preference for introducing third-party professional institutions to improve service efficiency and quality. Eastern coastal provinces such as Jiangsu, Zhejiang, and Shandong not only had a large number of older adult meal service facilities but also maintained a good balance between self-operation and outsourced operation as shown in Figure 6.

[image: Figure 6]

FIGURE 6
 Stacked percentage bar chart of meal service facility operation models by province (source: original work).




4.5 Meal service facility kitchen infrastructure

Provinces with a high proportion of older adult meal service facilities equipped with on-site kitchens included Shanxi (98.57%), Jiangxi (92.81%), Shaanxi (95.13%), and Xinjiang (98.79%). These regions, due to their geographical environments, large rural populations, and policy support, tend to establish localized service facilities. In contrast, provinces with higher urbanization levels, such as Shanghai (65.21%), Tianjin (62.78%), Zhejiang (43.68%), and Guangdong (59.94%), rely more on central kitchen meal delivery models to improve efficiency and service standardization, catering to the needs of densely populated urban areas as shown in Figure 7.

[image: Figure 7]

FIGURE 7
 Stacked percentage bar chart of meal service facility kitchen infrastructure by province (source: original work).





5 Equilibrium analysis of older adult meal service facilities


5.1 Overall equilibrium

This study used the Lorenz curve to visually depict the relationship between the cumulative percentage of the population aged 65 and above and the corresponding cumulative percentage of older adult meal service facilities, as shown in Figure 8. The results showed that the actual curve was below the line of absolute equality (45-degree line), especially in the early stages of the curve, revealing that older adults in some regions did not have sufficient access to meal service resources. As the cumulative population percentage increased, the curve gradually approached but never coincided with the line of absolute equality, reflecting an overall imbalance in resource allocation.

[image: Figure 8]

FIGURE 8
 Lorenz curve of cumulative percentage of population aged 65 and above vs. cumulative percentage of older adult meal service facilities (source: original work).


The Gini coefficient, a core indicator for measuring the degree of this imbalance, was calculated as G = 0.418 in this study, falling within the range of 0.4 to 0.5, which is generally considered to indicate moderate inequality. Specifically, this value suggested a lack of equity in the distribution of older adult meal service facilities nationwide. This imbalance warranted attention to better meet the needs of older adults in different regions.

Additionally, by calculating the Spatial Mismatch Index (SMI), the overall spatial mismatch level between older adult meal service facilities and the population aged 65 and above was found to be ∑SMI = 58.74. A higher ∑SMI value further demonstrates the irrationality of spatial allocation, with higher values indicating greater spatial mismatch between facilities and the target population, as well as a more unreasonable overall layout.

In summary, through the comprehensive analysis of the Lorenz curve, Gini coefficient, and Spatial Mismatch Index, this study revealed significant inequities in the distribution of older adult meal service facilities nationwide. These findings not only highlighted the issues of efficiency and fairness in current resource allocation but also provide critical data support and policy recommendations for optimizing older adult care services in the future.



5.2 Supply–demand equilibrium across provinces

To further reveal regional equity, this study explored the SMI values at the provincial level, as shown in Table 2, and calculated the SMI for each province.



TABLE 2 Spatial mismatch index by province.
[image: Table2]

Provinces such as Hebei (SMI = 7.478), Xinjiang (SMI = 7.456), and Zhejiang (SMI = 6.233) exhibited significantly positive SMI values, indicating that the number of older adult meal service facilities in these regions was relatively high compared to their population aged 65 and above, suggesting abundant resource allocation. This also implied that these regions have opportunities to further optimize resource allocation, ensuring that each facility is utilized efficiently while improving overall service efficiency.

Provinces like Guangdong (SMI = −5.659) and Sichuan (SMI = −4.514) showed significantly negative SMI values. Despite their large older adult populations, the number of older adult meal service facilities in these provinces is relatively insufficient, reflecting issues of uneven resource allocation. This situation could affect the quality of life and health of older adults, and it was recommended to take measures to increase facility supply and service coverage to better meet the needs of the local older adult population.

In economically developed regions such as Jiangsu (SMI = −0.642) and Shanghai (SMI = −0.266), despite having a certain advantage in the number of older adult meal service facilities, slight negative SMI values still appeared due to their large older adult populations. This phenomenon indicated that even in resource-rich areas, refined management and layout optimization should be emphasized to ensure that older adult care service facilities can efficiently and accurately meet the actual needs of the local older adult population.

In summary, by analyzing the SMI values of each province, this study was able to identify the characteristics and challenges of resource allocation for older adult meal service facilities in different provinces. This not only helped to understand whether the current service model can effectively respond to the needs of the older adult population but also provided a scientific basis for future policy-making and service optimization, aiming to achieve optimal resource utilization and service equity, thereby comprehensively improving the quality of life for older adults.




6 Factors influencing older adult meal service facilities


6.1 Selection of influencing factors

Among the influencing factors of older adult meal service facilities, Wang et al. and Chi suggested that the utilization rate of older adult care facilities is related to income inequality (35, 37). Hansen proposed that accessibility refers to the convenience of accessing urban opportunities, such as medical services (38). Song et al. found that geographical location, quality of care services, and proximity to hospitals are the main factors influencing older adults’ preferences for older adult care services (39). Sharma’s research on public transportation accessibility indicators provided a reference for this study (40).

This study was based on the concept of “geographical nature” and examined the spatial distribution characteristics of older adult meal service facilities from three dimensions: natural endowment (the first nature) proposed by Krugman (41), human activity choices (the second nature), and modern development factors (the third nature) proposed by Wang (42). The geographical area serves as the natural base that determines the physical boundary of facility coverage. The population scale (older adult population and dependency ratio) and economic level (GDP and per capita GDP) constitute the dynamic balance of demand and resources. The transportation network shapes the accessibility space. The degree of informatization (internet users) enhances operational efficiency through digital services, and policy response timeliness reflects institutional support. The interaction of these three natures revealed the deep mechanisms by which natural conditions, human choices, and modern technology jointly shape the spatial differentiation of facilities.

Therefore, this study selected 10 potential influencing factors that may affect the distribution of older adult meal service facilities, including: Population aged 65 and above, older adult dependency ratio, GDP, GDP per capita, Number of public buses and trolleys in operation, Number of medical institutions, Provincial area, Number of internet broadband subscribers, Number of people with higher education, Policy response time (in days), as shown in Table 3.



TABLE 3 Descriptive statistics of influencing factors.
[image: Table3]



6.2 Factors affecting the quantity and coverage level of older adult meal service facilities

Multiple linear regression is capable of analyzing the impact of multiple factors (such as population, economy, and geography) on the distribution of older adult meal assistance facilities simultaneously. It provides a comprehensive analysis of the data rather than focusing on single-factor correlations. Based on the results of multiple linear regression analysis, this study delved into the key factors influencing the quantity and coverage of older adult meal service facilities, with detailed analysis results shown in Table 4.



TABLE 4 Results of multiple linear regression.
[image: Table4]

The population aged 65 and above, older adult dependency ratio, GDP, and the number of internet broadband subscribers all had significant impacts on the quantity and coverage level of older adult meal service facilities. Among these, the population aged 65 and above, older adult dependency ratio, and GDP showed a negative correlation with the quantity and coverage level of older adult meal service facilities. Specifically, the larger the population aged 65 and above, the fewer the number and lower the coverage level of older adult meal service facilities, indicating a mismatch between the current meal services and population demand, further highlighting the inequity in the distribution of older adult meal service facilities nationwide. A higher older adult dependency ratio was associated with fewer older adult meal service facilities, which may be related to the family structure in these provinces, where families are better able to care for older adults, thereby reducing the demand for meal services. Provinces with higher GDP tended to have fewer older adult meal service facilities, possibly because older adults in these regions prefer market-based older adult care services over government-provided meal services, which may also lead to lower coverage level of older adult meal service facilities.

On the other hand, the number of internet broadband subscribers showed a positive correlation with the quantity and coverage level of older adult meal service facilities, suggesting that the widespread use of the internet may provide older adults with more convenient meal ordering and delivery services, thereby promoting the development of older adult meal service facilities.

Additionally, the number of public buses and trolleys in operation had a significant positive impact on the quantity of older adult meal service facilities, likely because convenient transportation makes it easier for older adults to access meal services. Furthermore, provincial area has a significant positive impact on the coverage level of older adult meal service facilities, as larger provinces with more dispersed populations may achieve higher coverage level even with fewer facilities. This study found that the number of people with higher education, the number of medical institutions, and policy response time have no significant impact on the quantity and coverage level of older adult meal service facilities.




7 Discussion and conclusion


7.1 Discussion

By constructing the Lorenz curve and calculating the Gini Coefficient and Spatial Mismatch Index, this study identified significant inequities in the allocation of resources between the population aged 65 and above and older adult meal service facilities nationwide. This finding aligns with existing research on the inequity of older adult care services in China (7, 8). At the provincial level, the distribution of supply and demand for older adult meal service facilities is highly uneven. For instance, Hebei exhibited a severe oversupply of facilities, likely attributable to its proximity to Beijing, where high land prices and supportive policies for older adult care services extend into Hebei. In contrast, Guangdong and Sichuan face significant undersupply, possibly due to intra-provincial infrastructure disparities (43, 44).

In studies on the equity of older adult care services, regions with larger older adult populations, higher older adult dependency ratios, or better economic conditions tend to have more developed older adult care services (45). However, this study found a negative correlation between the availability of older adult meal service facilities and regions exhibiting these characteristics, further highlighting the inequitable development of older adult meal service facilities. Possible reasons for this phenomenon include: (1) In regions with dense older adult populations, despite high demand for older adult care services, resource allocation pressures may result in a relative undersupply of meal services; (2) In economically developed regions, despite having stronger older adult care infrastructures, older adults and their families often opt for market-based catering services instead of public older adult meal service facilities. This trend may indicate that local governments and communities have not effectively promoted the benefits of public older adult meal services to older adults and their families. As a result, the actual demand for such services among older adults remains under-realized and inadequately addressed.

This study confirmed a strong link between public transportation scale and older adult meal service development, supporting Cheng et al.’s findings on transport accessibility shaping care facility distribution (46). Robust transit systems enhanced older adult mobility and staff efficiency, yet Zhang et al. highlighted persistent barriers: physical limitations, digital gaps, and economic constraints (47). Concurrently, rising internet usage correlated with expanded service coverage, driving innovations like online meal delivery and telemedicine integration. As Xu et al. proposed, such digital empowerment improved healthcare accessibility for seniors while addressing multidimensional exclusion, necessitating integrated infrastructure and age-friendly technological adaptation (48).

Although this study revealed the inequitable distribution of older adult meal service and analyzed its influencing factors, some limitations remain that require attention in future research. The provincial-level analysis, provides a primarily macro-level overview and does not deeply explore the specific causes of disparities across provinces. Future research could refine the scope of data collection to more comprehensively reflect the actual distribution and demand for older adult meal service facilities. Additionally, future studies could incorporate time-series data to dynamically analyze trends in the supply–demand relationship of these facilities, providing more timely and targeted scientific evidence for policy-making. Through multidimensional and multi-method comprehensive research, the intrinsic patterns of older adult meal service development can be more fully revealed, offering stronger support for promoting regional equity and optimizing resource allocation.




8 Conclusion

This study utilized data from the National Elderly Care Information Platform to conduct a comprehensive statistical analysis of older adult meal service facilities. The results revealed significant differences in the development direction of older adult meal services among provinces. Through analyzing the supply and demand distribution of older adult meal service facilities across provinces, this study found a considerable mismatch between the current supply of these facilities and the actual needs of the older adult population. Specifically, Guangdong province faces the most acute shortage in terms of the relationship between older adult meal service facilities and its older adult population, indicating a clear inadequacy in resource allocation. This phenomenon is prevalent nationwide, with significant variations among provinces, further exacerbating the imbalance in older adult meal services. In terms of influencing factors, there was a notable negative correlation between the number and coverage level of older adult meal service facilities and the older adult population size, which further confirmed the uneven distribution of older adult meal service facilities nationwide. By dissecting the characteristics of supply–demand distribution of older adult meal services and their influencing factors, this study provided scientific evidence for optimizing the balanced allocation of national older adult meal service resources and formulating targeted support policies. It held substantial practical significance for narrowing regional service disparities and enhancing the well-being of the older adult population.
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