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Abstract: At present, the community-based home care model bears the main responsibility for elderly
care services. The distribution of meal service facilities, as an important part of this model, matching
the needs of the elderly population is crucial for seniors to enjoy convenient and affordable dining
services. However, related research is still limited in China, particularly in terms of the matching degree
between meal service facilities and the elderly population. This study aims to resolve the following
scientific problems: from a life circle scale perspective, whether the capacity of the meal service facilities
matches the actual needs of the senior population in Shanghai; how to define the segmentation criteria
for evaluating meal service accessibility levels, and how to calculate the current meal service facility
deficiencies in each community. Using the Gaussian two-step floating search method, we calculated the
matching degree between meal service facilities and the elderly population for nine research units with
different time thresholds. We also conducted sensitivity analysis and suitability evaluation for different
research unit scales. For accessibility calculation values, descriptive statistics, accurate delimitation,
multi-administrative level aggregation, and spatial agglomeration analysis are carried out. The study
reveals that: there is spatial differentiation in the accessibility distribution of elderly meal assistance
facilities in Shanghai. Elderly meal assistance facilities in residential areas located at the city’s periphery
have relatively better accessibility, while those in the city center have lower accessibility values. Even
when the research unit scale is expanded, many residential areas still have poor accessibility to meal
assistance facilities; after comparing nine research unit scales, we found that a time threshold of 40
minutes for evaluating meal assistance accessibility is less affected and more suitable than using a
15-minute life circle threshold; although the number of meal assistance facilities constructed in Shanghai
is generally high, deficiencies still exist in the effective numbers within the life circle. According to three
designated dividing lines, most residential areas fall below the meal assistance accessibility standard.
Based on the backward calculation of the deficiency quantity of facilities within a 15-minute life circle for
each residential area, it is found that to meet the accessibility standard line, each residential area needs to
supplement 2-14 meal assistance facilities (upper and lower quartiles) with a maximum of 20 facilities.
Overall, the discrepancy in the required number of supplementary facilities across residential areas is
approximately 5.79. In terms of distribution, the shortage of meal assistance facilities is more severe in
Puxi District Seven, especially in the east side near the Huangpu River. Other surrounding areas require
fewer supplementary facilities under each level of dividing lines; as the research unit scale changes,
communities that are less affected mainly concentrate in the city center area but exhibit low levels of
stability and resilience, while those that are more affected are mainly distributed in Jiading District;
based on the aggregation of accessibility in three administrative levels, when the calculation results
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are aggregated and analyzed at different administrative district scales, the regional differences are erased as the administrative unit expands. compared with the

guidance policy of Shanghai’s elderly care service plan, which is formulated by county and district as a unit, the calculation results of this study can identify regions

more thoroughly and in greater detail; from the perspective of spatial agglomeration, areas with high accessibility values mainly concentrate in Jiading District,

while areas with low values mostly are located in the city center and Qingpu District. Overall, the northwest area performs better than other regions, showing a

situation of stronger west and weaker east. Residential areas exhibiting low-low agglomeration of accessibility values are mainly concentrated within the second

ring road of Shanghai, while those displaying high-high agglomeration mainly concentrate in Jiading District. The area at the juncture of the southern part of Xuhui

District and Minhang District becomes an abnormal area exhibiting low-value agglomeration, and over a hundred residential areas in this region exhibit a high-value

agglomeration distribution. Expanding the research unit scale does not significantly affect the current agglomeration status. From a community perspective, this

study reveals the uneven distribution meal service facilities in Shanghai’s communities, providing important evidence for improving community-based home care

and maintaining social equity. It also provides a paradigm for quantitative research on the distribution of relevant public resources.

Keywords: Catering Service for the Elderly; Two-Step Floating Catchment Area Method; Spatial Autocorrelation; Accessibility; Life Circle
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Tab.1 statistics of accessibility of meal-aid service for the elderly at different scales

BT (R fE ) /min - F(E A2 ekl hwME
5 0.236 1.875 161.680 0
10 0.685 2.787 161.680 0
15 1.310 4.452 161.680 0
20 1.987 5.407 161.680 0
25 2.612 5.821 161.680 0
30 3.140 6.046  161.680 0
35 3.488 6.155 161.680 0
40 6.581 8.701 179.263 0
45 3.694 6.228 161.792 0
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Fig.1 box diagram of accessibility numerical distribution at different scales
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Fig.2 numerical growth trend of accessibility at different scales
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Tab.2 statistics of four types of neighbourhoods at different research unit scales

TR (BB ) /min A2 B % DES

5 32 94 143 27332
10 90 448 553 26 530
15 284 853 1026 25458
20 544 1397 1239 24 441
25 793 1791 1480 23 557
30 1227 2015 2749 21 729
35 1419 2172 3829 20202
40 2778 13 402 6622 5322

45 1530 2457 4350 19284
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Tab.3 statistics on shortage of facilities in each community at different research unit scales

bR M bRk OB RoME B P Fraar

Kok 2k 4816  3.384 12 0 1 5 8

PREL 8.225 5785 20 0 2 9 14

sk 17.603  12.418 43 0 5 19 29
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Fig.3 calculation results of shortage of facilities in each community
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Tab.4 global autocorrelation calculation results at different scales

FEE e /min - BLAFE%0 WIBEFEEL 2z z-score  p-value
5 0.468 0.000 0.000 351.555 0
10 0.387 0.000 0.000 268.233 0
15 0.576 0.000 0.000 388.994 0
20 0.699 0.000 0.000 468.961 0
25 0.757 0.000 0.000 506.634 0
30 0.773 0.000 0.000 516.668 0
35 0.784 0.000 0.000 524.280 0
40 0.797 0.000 0.000 543.800 0
45 0.786 0.000 0.000 525.566 0
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