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[ Abstract] Background The national essential public health services have been implemented since 2009 as a

key initiative of the new round of China's healthcare reform. With the development of this service program, the allotted special
funds and service items are increasing. Due to large number of indicators involved and wide coverage, it is imperative to explore
a method that can assess the services scientifically, objectively and comprehensively. Objective To explore an appropriate
method for comprehensively assessing the quality of national essential public health services, providing a basis for improving
relevant policies and the quality of such services. Methods By use of multistage and purposive sampling, 24 community

(township ) health centers were selected from southern, central and northern Z Province from February to April 2019, and
qualities of national essential public health services delivered by them in 2018 were comprehensively assessed using the technique
for order of preference by similarity to ideal solution ( TOPSIS) , rank-sum ratio (RSR) method, and fuzzy combination of
TOPSIS and RSR method, respectively. With reference to the 2018 National Basic Public Health Service Project, 12 evaluation
indicators were selected. Results According to the TOPSIS-based assessment, the top three community ( township ) health
centers ranked by C; value were A (09174), C(0.8759) and G (0.7879) , and the bottom three were I (0.4142) ,
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W (0413 7) and N (0.407 7) . In accordance with the RSR method—based assessment, the top three community ( township )
health centers ranked by RSR value were A (0.8906), G(0.7656) , and C (0.711 8 ) , and the bottom three were V (0.3819) ,
W (0.3628) , and K (0.357 6) . According to the fuzzy set theory, the top three community ( township ) health centers ranked
by W,C+W,RSR values were A, C and G, and the bottom three were I, K and W in accordance with the "majority rule", which
was basically consistent with the evaluation results of TOPSIS and RSR. Conclusion The assessment results by TOPSIS, RSR,
and fuzzy combination of these two and associated factors in this study are consistent with those of other studies. Either use of TOPSIS—

or RSR—based quality assessment had limitations, but fuzzy combination of the two overcame these limitations, so the combination
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approach is worthy of promotion as an appropriate method for assessing the quality of essential public health services.
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Table 1 Normalized data of 24 community ( township ) health centers based on TOPSIS method
B X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12
A 0.228 1 0.2102 0.2145 0.2172 02115 02551 0.236 1 0.2423 0.208 1 0.2154 0.308 2 0.2472
B 0.228 1 0.208 1 0.2059 0.2107 0.207 3 0.1533 02255 0.242 3 0.208 1 0.187 4 0.148 9 0.1370
C 0.228 1 0.2102 0.203 7 0.196 6 0.194 6 02551 0.236 1 0.242 3 0.208 1 0.2154 0.283 6 0.242 1
D 0.228 1 0.2102 0.1952 0.2129 0.209 4 0.173 5 0.186 5 0.196 3 0.208 1 0.200 3 0.1849 0.2522
E 0.170 6 0.2102 0.2123 0.2149 0.204 9 0.2855 0.094 0 0.086 3 0.208 1 0.2316 0.1652 0.2522
F 0.178 1 0.2039 0.204 4 02113 0.202 3 0.1828 02169 0.207 4 0.208 1 0.1839 0.1829 0.2417
G 0.1870 0.2102 0.2145 0.2172 0.201 8 0.2536 0.236 1 0.242 3 0.208 1 0.2154 0.2330 0.2522
H 0.207 8 0.2102 0.2145 0.2157 02115 0.140 3 0.1910 0.167 2 0.208 1 0.1809 0.285 4 0.213 6
I 0.180 0 0.206 5 0.203 7 02126 0.208 5 0.1732 0.2220 0.1810 0.208 1 0.2142 0.090 0 0.126 1
J 0.207 1 0.194 5 0.199 7 0.2172 0.199 2 0.153 1 0.2339 0.235 8 0.208 1 0.2154 0.1856 0.192 4
K 0.204 6 0.2102 0.1939 0.205 5 0.208 1 0.1554 0.146 9 0.1420 0.1852 0.176 8 0.1877 0.2300
L 0.1925 0.2102 0.199 0 0.204 2 0.208 5 0.188 8 0.2149 0.203 5 0.208 1 0.213 1 0.176 3 0.242 1
M 0.197 1 0.2102 0.2106 0.207 8 0.208 8 0.1815 0.153 4 0.1915 0.208 1 0.205 6 0.146 9 0.1899
N 02224 0.2102 0.188 3 0.2107 02115 0.1811 0.1417 0.162 3 0.208 1 0.2154 0.1387 0.146 3
0 0.220 3 0.2102 0.2145 0.2107 0.207 3 0.2242 0.198 6 0.200 4 0.208 1 0.192 4 0.288 5 0.2159
P 0.202 6 0.190 5 0.1939 02116 0.207 0 0.238 4 0.206 3 0.187 1 0.208 1 0.195 8 0.1515 0.2017
Q 0.209 3 0.197 0 0.205 5 0.200 3 0.207 9 02191 0.186 6 0.2126 0.208 1 0.2154 0.1029 0.144 8
R 0.216 0 0.208 1 0.199 5 0.204 6 0.209 4 0.163 5 0.229 8 0.2375 0.208 1 0.206 8 0.203 4 0.2194
S 0.183 8 0.199 7 0.203 7 0.183 1 0.200 9 0.183 6 02183 02171 0.208 1 0.183 1 0.163 6 02146
T 02179 0.184 4 0.205 7 0.190 5 0.1855 0.199 4 0.207 8 0.229 1 0.208 1 0.208 6 0.2155 0.1589
U 0.208 0 0.1932 0.1952 0.1890 0.190 4 0.242 1 0.2111 0.2106 0.208 1 0.207 9 0.2145 0.181 1
\Y 0.178 8 0.1880 0.192 8 0.1870 0.1889 0.216 6 0.2307 0.2307 0.1134 0.209 4 0.3070 0.1314
W 0.1927 0.198 7 0.2102 0.1853 0.199 9 02153 02132 0.196 0 0.208 1 0.198 0 0.092 8 0.084 0
X 0.191 6 0.209 6 0.2145 0.173 6 0.2109 0.176 4 0.1889 0.1514 0.208 1 0.200 0 0.204 4 0.244 8
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Table 2 Comprehensive evaluation of the quality of national essential public health services delivered by 24 community (township ) health centers ranked

by C; value from top to bottom

Bk D; D; C e HoF Bk D; D; C e HEr
A 0.034 8 0.386 8 09174 1 M 02278 0.2100 04798 19
B 0.2415 0.2514 0.5100 17 N 0.2592 0.178 4 0.407 7 24
C 0.0522 0.368 1 0.8759 2 0] 0.101 4 0.320 4 0.759 6 4
D 0.183 6 0.2733 0.5982 12 p 0.1899 0.2497 0.568 1 15
E 0.261 4 0.2652 0.503 6 18 Q 0.2502 0.2196 0.467 4 21
F 0.1816 0.276 6 0.603 6 11 R 0.167 8 0.2953 0.637 6 6
G 0.093 4 0.346 9 0.7879 3 S 0.198 7 0.258 6 0.5655 16
H 0.1837 0.2917 0.6136 8 T 0.168 7 0.266 5 0.6124 9
I 0.287 8 0.203 6 04142 22 U 0.1422 0.276 0 0.660 0 5
J 0.1937 0.2776 0.589 1 13 v 0.1838 0.309 9 0.627 7
K 0.2337 02134 0.4773 20 W 0.2932 0.206 9 04137 23
L 0.1756 0.276 0 0.6111 10 X 0.193 5 0.2557 0.569 2 14
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Table 3 Ranked RSR values and RSR value-based top—to—bottom ranking of quality of national essential public health services delivered by 24 community

(township ) health centers

B R1 R2 R3 R4 RS R6 R7 R8 R9 R10 RI11 R12 RSR A& Hey
A 225 19 22 23 23 225 23 225 135 20.5 24 21 0.890 6 1
B 22.5 11.5 16 14 12.5 3 18 22.5 135 5 6 4 05156 11
C 22.5 19 11 8 4 22.5 23 225 135 20.5 20 18.5 0.7118
D 225 19 5.5 19 19.5 7 5 10 135 10 12 23 0.576 4
E 1 19 19 20 10 24 1 1 135 24 9 23 0.5712
F 2 9 13 16 9 11 15 13 135 4 11 17 0.463 5 17
G 6 19 22 23 8 21 23 225 13.5 20.5 19 23 0.765 6
H 14 19 22 21 23 1 8 5 135 2 21 12 0.560 8
1 4 10 11 18 16.5 6 17 6 135 17 1 2 0.423 6 19
J 13 5 9 23 5 2 21 19 135 20.5 13 10 0.5347 10
K 12 19 4 11 15 4 3 2 2 1 14 16 0.3576 24
L 8 19 7 10 16.5 13 14 12 135 16 10 18.5 0.546 9 8
M 10 19 18 12 18 10 135 11 5 9 0.477 4 14
N 20 19 1 14 23 9 4 135 20.5 4 6 04722 16
0 19 19 22 14 12.5 18 11 135 6 22 14 0.6250 4
p 11 3 3 17 11 19 10 7 13.5 7 7 11 0.4149 20
Q 16 6 14 9 14 17 6 15 135 20.5 3 5 0.482 6 13
R 17 11.5 8 2 19.5 5 19 20 135 12 15 15 0.546 9 8
S 5 8 11 3 7 12 16 16 135 3 8 13 0.4010 21
T 18 1 15 7 1 14 11 17 13.5 14 18 7 0.474 0 15
U 15 4 5.5 6 3 20 12 14 135 13 17 8 0.4549 18
\% 3 2 2 5 2 16 20 18 1 15 23 3 0.3819 22
W 9 7 17 4 6 15 13 9 135 8 2 1 0.3628 23
X 7 13 22 1 21 8 7 3 135 9 16 20 0.487 8 12
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Table 4 The top—to—bottom ranking result of the quality of national essential public health services delivered by 24 community ( township ) health centers

assessed using fuzzy combination of TOPSIS and RSR method
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