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Abstract

Objective: To comprehensively evaluate the health level of residents in mainland China from 2011
to 2019, and to understand the differences in health levels of residents in 31 provinces, so as to
provide scientific basis for achieving the Healthy China 2030 goal and for relevant departments to
optimize the allocation of health resources and formulate health policies and measures. Methods:
The Entropy weight TOPSIS method was used to comprehensively evaluate the health level of res-
idents in 31 provinces mainland China from multiple dimensions of physical health, mental health,
social adaptation and moral improvement. RSR method was used to classify the health status. Re-
sults: From 2011 to 2019, the areas with “good” residents’ health levels in mainland China were
Xizang, Guangdong, Shanxi, Ningxia, and Fujian, with C; values of 0.683, 0.633, 0.602, 0.593, and
0.586 respectively. The areas with “poor” health levels were Sichuan, Chongqing, Heilongjiang, and
Liaoning, and the C; values are 0.433, 0.371, 0.423, and 0.401 respectively. Conclusion: The health
level of residents in Sichuan, Chongqing and Northeastern regions was low. Mental health prob-
lems were more prominent in the eastern region. It is recommended that the government
strengthen mental and moral health education to continuously improve residents’ mental health
literacy and moral quality. The health of residents in the eastern, central and western parts of the
country should be developed in a balanced way.
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BEEMSRES CHRPHHEEEA, REXEBEMAREBOEZERE. PJEF R E O
) R A N R B TCLE AR S R TR I S A B 1] KIDUOR R AS R AR AR BN REER, R
[ Esf S5 AT TR T P PR AN IR R] o A 08 110 i R W 35 A7 0 1 D S e R Py i — Ao Tl AU e A
BRI KFE, IUARAE 3B “BAR@ R M2 4Ef R,  “f@RedE 20307 MRIAE) $2 2t
CUVBRRRIRIT N )« DRI TG 1 ORI o CRTPAN” #AR[2]. 1948 4F, HF
PAH B BN B AR A R R TG, AN 20 BT RE A O B A 2 AR Vi 8L 1R E ) S A 4N
Ao B 1989 FEiE—0 7R, St “IE i e ” ARtk fOAH OCHE S, B AR AR BRI R A B L O BRI R AR |
FE 2V A T R AR R R LR A PRI R KT 1 DU K 4

AL L 1L 45 fift E 5 72 (technique for order preference by similarity to ideal solution, TOPSIS) FI#% Al Lt i
(rank sum ratio, RSR)¥ /2 1& F T~ =97 DA RS & 1P A, (R VPN & R BT R A [3]. AL
R T SRR EUE R R ARE, B TIEAR A B . feir U E R R AR AR, HaSdmEERE
LR, BCEARAERROK . TOPSIS 4 1A% O JEAR NG 3o 0 FE B VPAN X R S I AR AR I B IR RIAE N BE RS, 73
B IPN X R S AR M XS NEERE . T TOPSIS VXt $HE 0 A . FEAE IS AR H, T BLEE N
— P IRBGE , A2 F W FE BRG], SOARHE TR FH AL TOPSIS 2505 3% [ & R A Bk 247 255 1FAT -
{H TOPSIS HF Pt 5 %2 me A, A 45 RATRE 4], A FE#E—H R H RSR kX% 31 M4
W e BARE BEZK AT 43R o 38 22 4 FE VT R s R R KT, IO AR G Ak AR BHR L
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) 5 e R TEC SR 2 (L 4R
2. BIES 5%
2.1, HIRFKIR

AT 2011~2019 “EOUHFUS (], DLIRE 31 MAE(CAESERE. . SHIX) NSO R, Bl kiR
T (FEDASHESE) (PERBGUFEE) (PERZESTHEE) o R AU R 2 4E5E
X, GEHAERAEAT SRS, (5 A E MIR[SIIEBGERIRITE, WEPAERE. DR, oM
ANTE A 52 36 DU A2k R R P iy BAR R /KPR R R R (R 1) Horp, NEDHBET AR 2 idpir &
AN R AR RGN S SO 52 3 A TP AL BENL O B R A F R AR o AR i R MR BT T
SRERPA S AR RS, WRMA R TAE S IENA RARES,  BrOf@ e 2 Im6]. B2
R FEHIREHIER, 1R MR RIS SEZER[7], SRR —E R A ARSI KT

Table 1. Indicator system for evaluating the health level of residents in mainland China

* 1. REEREHRKFIENERER

415 fibi AR b
ATTHLFE AT AU P A L1 )
- s IR B BT R K (U0 73)
b g o P 1 2 R A
TR R NHITIAE A T A P10 77) -
LI EREMRIIAEE B H MR 1 A1 T4\ T4 (o)
e 23R AT Y B BT R A X AT O)
e AR AT A S P A L1 )

2.2. ARFE

AHIE T SR AR E S RPN PR AR OALEE , 254 TOPSIS v2 R THE A0 o R e e An 5 B AR
FRIIARXS PR B CifEL, AT SRAF S8 Ja RAB R L EE, HEATHET . KA RSR V2B REK PRI N
Uy i ZE=RY . AT EERRICORT, A AR AR ORI SRR R Ll RE AR S I S AR 5 K/ o S R EERR RN
EL RSR S HER AR Probit FIZEPERIAJTFE P = B, + Aix » KA S/ R M LTI A o SR TEH T 259
PTG S6 RSRVE AN SE B R B W 22 5 o R 2 A 75 AT IR AR BE 25 C, B I IEZS 1, Levene ¥ 1 Bonferroni
o AT 7 A A B AN P LA 8] R T IHBRIBRIE RN ZE R, Wfabr A mth, RN ZEZR R
BARIAT I . AR IR (B ARG HESE) IR 5 e EOR R 31 NI AR s FEER[9].
2.3. G E S

iz MATALAB R2022a #H47 /54 TOPSIS 45 & RSR ¥E1VFMY, HKH SPSS26.0 HE4T IEASTERG I
T ESNTMZ EEE, K%K o =0.05.

3. &R
3.1. XN TOPSIS SHZ&TENER
JERGESE B R AN OHAET- R . TR, EFAEMETS2 R B oK e S 14E 59995 RIn
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DREREE S

Fo N BEER, JLIRR NI R PR AL E 405 y: 0.244. 0.022. 0.094. 0.060. 0.183 #10.397.
B8y B R KT I A X BE B C B T TOPSIS i HEF J5 15 2P 41K F i 7S 44 20 SN PEIR 4R Ll vl
THE.MRE. . J5 6 B RINILT IR DU BORVL, 7. HEK. &4 RSR AL R ER,
I BEORTT. DU A BRI R A T BARAE R AP 40 8% . BEPBAITDY I A ORI FE T 2 2011~2019
SR8 Ko B T A B S —FIEE H4, AN TSR 50 T2 — R L4 . Bt = A0
SR A T2 E SR LR, BIRRA T A EZESFE— 2R 2) BeAh, REHIL T LI
WL, HhEs AR, BRIL. RS, Wi, POESMSTN . EPC. PUJIAE 2011~2019 AFE KA RSR 7044
BIRILF] “4F” RN 3).

Table 2. Average value of residents’ health level evaluation indicators in 31 provinces in mainland China from 2011 to 2019

F 2.2011~2019 F 3 [E 31 M B ERBRKFFNIERTHE

H % NHZET:  Zastr s = Kﬁﬁﬁ%ﬁﬂ :EF' L‘%&i%&% NEHHES S Juge%
(%) (1/10 79) I T2 % (%o0) FE YL K 2 (/10 T3) 2 (%o) (%o)
RER
Jb3 4.949 8.333 70.355 156.139 3.517 4.894
R 5.686 7.533 52.770 143.619 3.570 5.972
Ak 6.364 9.422 15.317 179.403 2.741 5.603
iy 6.653 10.411 29.047 213.601 3.599 7.523
i 5.242 3.856 78.131 179.307 2.734 6.269
T 7.018 4233 47.808 118.587 2.998 6.081
WL 5.507 5.089 85.966 201.066 2.541 5.349
Fizyea 5.993 10.322 37.183 270.073 2.388 4.488
lIER 6.932 9.267 25.528 134.569 2.441 5.256
IR 4517 8.033 36.748 323.781 1.818 6.024
piaae] 5.949 16.489 17.613 330.601 1.712 6.521
HhER
i 5.627 13.744 15.376 267.580 1.934 5.448
AR 5.881 16.289 28.037 177.828 4502 5.798
BT 6.416 17.589 19.665 195.244 4,743 6.486
2B 5.978 12.844 19.335 213.374 3.064 6.177
ANl 6.137 9.500 13.645 219.450 2.144 5.293
bR 6.876 10.211 19.750 227.752 2.630 4.085
¥ B 6.570 9.489 25.840 254.294 2.892 5.059
bikee] 6.997 14.433 19.640 252.550 2.710 6.745
(i
S 5.631 15.789 20.687 286.900 3.526 5.070
HER 7.133 14.889 46516 253.673 4,556 6.300
7 6.148 14.144 23.503 290.328 2.209 5.543
Wl 6.968 16.933 39.843 198.472 3.422 5.930
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gk
S 7.003 22.467 8.721 258.657 3.146 4.631
=M 6.431 23.367 21.905 200.631 2.301 6.582
i 5.016 116.244 1.231 294.898 0.933 5.032
e v 6.220 10.344 18.462 200.630 2.556 4.886
Hk 6.280 19.533 13.078 230.068 1.763 5.770
il 6.149 34.044 11.192 436.498 2.332 6.283
TE 4.813 20.511 11.192 241.084 2.767 6.379
Bra 4.561 32.678 20.203 602.324 3.962 6.832

Table 3. Results of the Entropy weighted TOPSIS method and RSR method on the health level of residents in 31 provinces
in mainland China from 2011 to 2019

%2 3.2011~2019 FEFHE 31 ME N ERERK RGN TOPSIS A1 RSR A4 R

J5HL TOPSIS 72 RSR %534
Hh X S CAH -
HEF Pk = %) P@O#E=—HK) PO = i)

RER

63T 0.571 6 0.00 0.67 0.33
RHE 0.506 21 0.22 0.67 0.11
b 0.533 15 0.00 0.89 0.11
Uy 0.401 30 0.44 0.56 0.00
i 0.528 16 0.11 0.78 0.11
L5 0.445 26 0.33 0.67 0.00
T 0.543 12 0.00 1.00 0.00
fizke 0.586 5 0.00 0.67 0.33
%R 0.511 19 0.11 0.78 0.11
TR 0.633 2 0.00 0.56 0.44
piatea) 0.542 13 0.00 0.67 0.33
HhER

1L 75 0.602 3 0.00 0.67 0.33
RS 0.482 25 0.22 0.78 0.00
BRI 0.423 29 0.56 0.44 0.00
2 0.515 17 0.11 0.78 0.11
AN 0.571 7 0.00 0.67 0.33
N 0.541 14 0.11 0.89 0.00
iRl 0.513 18 0.11 0.78 0.11
i) 0.441 27 0.44 0.56 0.00
[iif:id

S 0.553 10 0.00 0.78 0.22
HER 0.371 31 0.56 0.44 0.00
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i

0.546
0.433
0.504
0.492
0.683
0.569
0.555
0.506
0.593
0.506

11
28
23
24

20

22

0.00
0.44
0.11
0.00
0.00
0.00
0.00
0.11
0.00
0.00

0.78
0.56
0.89
0.78
0.44
0.89
0.56
0.78
0.67
1.00

0.22
0.00
0.00
0.22
0.56
0.11
0.44
0.11
0.33
0.00

3.2. RSR S RS EEER

##57 RSR & Probit (#[E4 752, k1§ B, =0.206, B, =-0.542, R: RSR =-0.542 + 0.206 Probit, P
/N 0.05, [BIH5FEEZ . % R2=0.97, F I RSR 5 Probit [ MEHL & 1R EF . Shapiro-Wilks #6546
4511 E 0.980, P {E 4 0.818, AHXTFE B CifEii /L IEAS 21 o 7 257 MAS 36 16 3 1t /K 7 P {5 KF 0.05,
W BN A BRI R T Z N R F Y =39.069, &M/ P/ T 0.05, FH RSR L5445
P42 (B I R AR B 2 5, R A 4 Fios.

Table 4. Health level classification of residents in 31 provinces in mainland China from 2011 to 2019

% 4.2011-2019 £ E 31 MENERBERKESH

e RSR I B (L A1H) Probit IIfs Fi-{& e
%= <0.280 POJIl. EpR. BRI, LT
2, dbnts HA . T, SN WEEE. k. R
e 0.280~0.692 4~6 Wb, WIEE. B TLIR. TLPE. NEFES. B, W
s ity BdgE. R HTEE. =L WL
I >0.692 Pk~ ) A&, i, TE. fE
4. +ig

KRR RIAL TOPSIS 41 RSR M FE 31 MNE0E RAE AT T &4 . Hd, B
TOPSIS 745 HT 2011~2019 4E 3% [E 31 N4 13 i A B K P (1P 315 I, RSR 72356 J B Ak R K P E 47 70 4%
JIRL TOPSIS 45 RSRIAMISE e —5, BRI 4R AR, X v, FabX 2.
3 P S B AR R AP o ) i e DX R0 R T b X 8 R AR R /K  22 , AN R H X PN A8 B K P 22 S oK

EARPEFLH, NFOHZET: 3. AN FUH B IS S SRR B MR T T RO MIBCE . 78 A [ A K v
FAH X N BB TR B ASH, BO— @R iR AN[10] [11]. A2t — e R FBhHE T AN 58T
KM E[L0], HBLkEEANDEEREE R, 7. EK. P01 60 £ LLEAD NI 17.42%. 17.08%.
16.93% [12] [13] [14], A FIEESAFERE /AL T4 E T = BEARER[15]2E T Hh [E i e 5 77 8 i A 403
RO, HET CUEF, BUSH ALK &, A RUSURZ Jyo kg fi (g 5= A ] s [16]. Ak, 4543
RAMIERIE RS . FKEXA NI H R, RIRMA TR, MmN ANJLIRIIPTREME[17]. )11
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DNTEREE S

DRI AR B DX ARG e b X s S R i, Al Re S ibdk S E Z AR e, AT AMZ TS
ORI ZAP BT E R A DX I R R 1) B 2455, 2008~2019 AR E A2/~ I A0 T F B4k N [ 18]
HARVEIA P a0 T- 28 M 2011 51 180.7/10 J5 RFE % 2019 4Ef1) 63.7/10 /i, HY (HhEIE Lk e %
(2011~2020 4F)) Zr=fAbT-2ik 3] 20/10 J3 0 HAR A BRIEE[19]. BT BR PG A K 2 X 22 7= 19 58
TCRMRFEATE, TERMBU 2R bR T B RN, #fE RSR 20 R4 45 3 5 SEbr A w2 . RSR
SIREEE R, RMAT RO RIS 2 40 T 38 AN IR AHECT HREES, AR X B R Bk AR T2
HARKPHR . — I, REHX AR, A0S TAEE IR, Gy R O3 g/ 0 #1[20]; 3 —J7 T,
ARE X R R IR s e, HNE BB, xS ek R R 1 7 R B R K [21]

AR E 20307 MURINEY S 2 RRAART . @ERFE. 22 @ R %R T ¥ & B2,
KRR 5 R B A Bl RF e o BRARAR (RSN, (CBERMERE . FE BRI AL 218 N A 2 il R B )y
T o Al PR A o B A B e B 3R 3% i A AR [22] 308 728 it 2 o oo TR A B £ i 7 A R BB 1 [ 23] o
AT bt 151 SEORT A 38 1 RLET X6 AS [ AR I it O B R 0 B R AE B0, 48 v J RO R R R 9 A T o
BRI o [N 2 AL DX I TR X3 A PR A B K Y 22 s ARFEEAC 8 3k T A JIR 45 AN Wi b A e 8, (R IEZR
T R R KT 3 R

E&WE

2021 FEEKRTH AR DN SRIAT T H « LI IR 2 RS 0 75 UL BC R AT 7T (0 H %5 -
21SKGHO028); L PREE B K A AR KR 2 75 4 QB 1 A SCHF TR (0T H %5 5. WO0063).
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