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The analysis of spatial accessibility to healthcare for residents in
Guangzhou city under the Tiered Medical Treatment System

KONG Ling-cai', REN Liu-yi'*, MENG Hong', NIU Ya-ru', ZHENG Xin-cao', LIU Jing-gang'
(1. Department of Mathematics and Physics, North China Electric Power University ( Baoding) , Baoding 071003, China;
2. Guangzhou Yunkang Life Technology Co. , LTD, Guangzhou 510300, China)

Abstract: The Tiered Medical Treatment System ( TMTS) plays a pivotal role in exploring the imple-
mentation pathways of the Healthy China strategy. Under TMTS, the patterns of residents seeking
medical care can be categorized into three types: receiving effective treatment at primary healthcare
institutions ; undergoing initial diagnosis at primary healthcare institutions but requiring referral to
higher-level hospitals; or directly choosing higher-level medical facilities for treatment. To achieve a
comprehensive consideration of these three patterns, this study introduces two parameters, the primary
healthcare rate («) and referral rate (), based on a two-step floating catchment area method. Tak-
ing Guangzhou city as a case study, this research investigates residents’ patterns of seeking medical
care under TMTS and their impact on spatial accessibility to healthcare services, aiming to provide
references for optimizing medical resource allocation. The results indicate that when the primary

healthcare rate @ =0, overall medical accessibility is the worst; however, when o =0.1 and 8 =
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0. 05, overall medical accessibility reaches its highest level. Under a fixed primary healthcare rate «,

lower referral rates contribute to higher overall accessibility. Overall, residents’ medical accessibility

in Guangzhou's districts exhibits a multi-layered spatial pattern centered on the main urban area and

decreasing outward toward peripheral areas. The study finds that the TMTS improves the utilization

rates of healthcare institutions at all levels and enhances the accessibility and convenience for resi-

dents seeking medical care. Additionally, this system contributes to promoting the equitable allocation

of medical resources. These findings provide crucial theoretical support and policy recommendations

for optimizing the referral mechanism and resource allocation within TMTS.

Key words: Healthy China; Tiered Medical Treatment System ( TMTS); accessibility of medical

space ; two-step floating catchment area method; Guangzhou city
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Fig.1 Study area and its road network
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Table 1  Speed setting of different road types
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Table 2 The operation of various subway lines in Guangzhou
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Fig.4 Heatmap of medical accessibility of residents under different grassroots medical care rates and referral rates
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Fig.5 Heatmap of accessibility standard deviation under different grassroots medical care rates and referral rates
0.50-
0.40- BREY
0.8
= 0.30-
% I 0.7
0.20-
0.6
0.10 -
0.05-
o° o N N Ny N o° e N o?
HEEEIZEa

K6 ARIFHEJZE SRS AT 1 Rt B ]k v A8 52 R 8T [

Fig. 6 Heatmap of accessibility standard deviation under different grassroots medical care rates and referral rate
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