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Abstract: Objective To investigate radiation resources in medical diagnosis and treatment and their use frequency in
medical institutions in Hangzhou, China, and to provide a basis for relevant departments to rationally allocate and scientific-
ally supervise the resources. Methods From April 1, 2019 to March 31, 2020, a survey was conducted on the basic inform-
ation, radiation staff, equipment configuration, and frequency of radiation diagnosis and treatment of all medical institutions
in Hangzhou using a questionnaire. Results  There were 1001 institutions with radiation services in Hangzhou, with 6714
radiation staff members and 2 742 pieces of radiation equipment. The frequency of conventional X-ray diagnosis was 788.43
per 1000 population. The frequency of computed tomography diagnosis was 531.93 per 1000 population. The frequency of
mammography and dental photography diagnosis was 246.34 per 1000 population. The frequency of interventional diagnos-
is and treatment was 10.01 per 1000 population. The frequency of radiotherapy was 2.39 per 1000 population. The fre-
quency of nuclear medicine diagnosis was 8.90 per 1000 population. The frequency of nuclear medicine treatment was 0.99
per 1000 population. Conclusion Medical institutions have developed rapidly in Hangzhou, but with an unbalanced situ-
ation. In order to better protect the health of examinees, we recommend relevant departments optimize resource allocation
and strengthen supervision on radiation protection in medical institutions.
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L1 REx R BUMNTT A BREBAEE B 4 BTG T
SHEIT I EEIT L CE F B2 P .

12 AEFHE ARG 2020 FE LA BEIT LAV
P FH 4 5 977 4 J 0 7 ), A P R A R M T P9 B
R 2= 5t A0 T A7 = 97 AL B A 155 D0 BRUR 2 97 A0S
BEAT AT o A N 2R O TBU 2 IT WAL B A1 L
T TAE N A BL U2 7 B A5 e B O U2
JT AT . Giit i E A 2019 4F 4 H 1 H—2020 4
331 H.

1.3 =4l R E g R e, £ R
A TR AR T & XA O AR G R N SRR AT 2k
ERRUIL WORR G BT 7 A AR . BRI
VA S, 5 X B g RO A L 109% 297 AR
TR E AN, BB 5% BI7 LT B %, XA
SRR AR A5 B A A BAF 1R 1B 4R HE R 1 R A P K
) BT LA AT A% S, AR ORI 25 45 SR 5 2K

1.4 it 34 R SPSS 19.0 H4H4 X i £ ¥ s

BEATGEE Mo TS BRI R B B L R, IR
HACTT ST s RIEE . 297 D = B2
BRI WL 2% 2R A2 W% 127 N IR OO B/ AR 5
BERAEN T 297 v S = % Z4 B2y HLA
FHRLIT W& ZTT AR EM/% BB 2IT X
B A

2 # R

2.1 AL HFEEGRH IEARBREEL 2020
RN T IR 1001 FKERIT WL T R IR 1297 & 311,
Hh B HETHR 29 K(2.9%), TFETHI 17 K
(1.7%), B EIT N 52 K(52%), & HEITHLI
165 5 (16.5%), RGEBEITHLI 738 K (73.7%) ; %1%
BE A 43, = HEIT UM 34 FK(3.4%), K BEITHL
¥ 37 K (3.7%), — P IEIT WA 30 ZK(3.0%), KI5EHK
B ST HLAE 900 2K (89.9%)

R TAEN BBUEE 6714 N, Hh B Bl
P U TAE N R B % (2485 N/37.0%), £ K E)7
PR U TAE N R i b, X 394 N(5.9%); iU
TAEN 53 3 B3 A7 AE = R IT WA AR € 2 R I7 AL
¥, 43918 3959 N (59.0%)F1 1 979 N (29.5%) . i
LA &, X MR WU T/EANRRE
(5001 N, 5 HL1) 74.5%; #Z% 15 FHUH TAEN i
(232 N, HEE) 3.5%. TEWLER 1.

UM T E U 27 %% 31t 2742 &, EE N
WL X GRS W4 (1150 5/41.99) A1 F R X 5%
BLC1102 5/40.2%) o St NTBUH B0 4% TR 9T &%

1 BT 2020 EBEFTHU BB TAEN BIEASG

Table 1 Basic information on medical institutions and radiation workers in Hangzhou in 2020

TR AR N BN %)

AT HLI HUAE(AN%)
XHEHG L N i i piEpig B it
B 29(2.9) 1405(28.1) 532(53.5) 396(81.3) 152(65.5) 2485(37.0)
HipA 17(1.7) 554(11.1) 254(25.6) 27(5.5) 30012.9) 865(12.9)
R B 52(5.2) 1031(20.6) 169(17.0) 33(6.8) 5(22) 1238(18.4)
44 165(16.5) 391(7.8) 3(0.3) 000.0) 000.0) 394(5.9)
RE 738(73.7) 1620(32.4) 36(3.6) 31(6.4) 45(19.4) 1732(25.8)
Hit 1001(100) 5001(100) 994(100) 487(100) 232(100) 6714(100)
=4 34(3.4) 2421(484) 925(93.1) 437(89.7) 176(75.9) 3959(59.0)
=4 37(3.7) 659(13.2) 23(23) 9(1.8) 000.0) 691(103)
£
—4 30(3.0) 85(1.7) 000.0) 000.0) 000.0) 85(1.3)
FEH 900(89.9) 1836(36.7) 46(4.6) 41(8.4) 56(24.1) 1979(29.5)
&it 1001€100) 5001(100) 994(100) 487(100) 232(100) 6714(100)
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s R 2E R A F B A E AR R IT WL B = =
ST HLR, 7548 B IT WA 43 il 43 6 (57.3%)
22 5(59.5%) 18 5 (72.0%); £ =L EI7 WK th 5
N 68 6 (90.7%) « 31 5 (83.8%) 22 £ (88.0%) -
A RS LA, RS RTINS E R 2 (1411
5/51.5%), FHUEE REITHI 435 & (15.9%), H

A AR YR R B R T WL 389 6 (14.2%) 2 R IEST HL
1315 G (11.5%) T I I 192 6 (7.0%) . {£
AR R Loy A v, BT & B A e R 8 =
ST HLRI TR (1706 6/62.2%), H IR =% EIT LI
(683 5/24.9%), /b7t —RIEIT W62 6/2.3%)
TR 2.

F2 BN BB T B ER L [ 6 (%) ]

Table 2 Radiation equipment allocation in medical institutions in Hangzhou (number [%])

EITHLE HIXH R WS AL FRIXG b CT MABGFERSE  BOHRTRE BE¥RE it
B 201(17.5) 18(32.7) 57(5.2) 76(25.5) 43(57.3) 22(59.5) 18(72.0) 435(15.9)
ik 115(10.0) 9(16.4) 20(1.8) 28(9.4) 13(17.3) 4(108) 3(12.0) 192(7.0)
i B4 231(20.1) 15(27.3) 52(4.7) 67(22.5) 14(18.7) 9(24.3) 1(4.0) 389(14.2)
b2 219(19.0) 000.0) 83(7.5) 13(44) 000.0) 000.0) 000.0) 315(11.5)
RE 384(33.4) 13(23.6) 890(80.8) 114(38.3) 5(6.7) 2054) 3(12.0) 1411(51.5)
&it 1150€100) 55(100) 1102100 298(100) 75(100) 37(100) 25(100) 2742(100)
=4 340(29.6) 32(58.2) 71(6.4) 119(39.9) 68(90.7) 31(83.8) 22(88.0) 683(24.9)
. —% 176(15.3) 9(16.4) 52047 48(16.1) 2027) 4(108) 000.0) 291(10.6)
wﬁi —4 £2G.7) 000.0) 13(1.2) 7(2.3) 000.0) 0€0.0) 000.0) 62(23)
N 592(51.5) 14(25.5) 966(87.7) 124(41.6) 5(6.7) 2054) 3(12.0) 1706(62.2)
&it 1150€100) 55(100) 1102100 298(100) 75(100) 37(100) 25(100) 2742(100)

TE: X B SIS0 B I XS BB 4 DR, CR. IR E ML BEA AL CRUSEIINL. XA BlE fobl, F bl R OG FRX G Bt taf 0wl oF

Rl FRICT.

22 M EFAMAHL T REE L R
€2020 FEHLM GETH AL, BUM T EAE AL 1036 75
N o Be M T B IT AL R R XS 2R 2 W AR
788.43 ANk/T NE1(7102.7 NIR/G ), CT & Wi 4 iE
N 531.93 AR/ NI (18492.7 NIR/IG), FUR KT
RHEFZ Wi E A 246.34 NIk/T N11(2205.7 ANIk/
G, IF NS 51297 B 10.010 N k/F A H
(13823 NIR/G), RSB YT S R 239 N/ T AN H
(669.6 N/5), =% 12 Wil 4y 5l 8.90 Nik/TF
ANF(3687.2 NIR/IE), BEESIGIT AN 0.99 N/ T
N o BRI X 5 212 Wi BE 7 4 20 B2 97 WLAG) 43 A B
B 5] . CT A2 W 4 BE e 1) =2 8 IR 97 WL
(35.9%) FlEL 2% B2 7 MK (32.3%), 8k = 2 BR97 HL
1 C64.7%) A — R ETT AL (20.6%) o S NIRYTT S U
BT BRI ES W AL R 2500 T T R B R R
B2 J7 MLAG CHT o5 Be 9 43 0 A 72.2%. 68.8%- 79.5%-
95.3%) B FE = Z 7 WA CHr o5 G451 23 731 4 95.6%-
85.1%- 86.4%-~ 100%) « &I WL JEUF 2 97 40 Fl 1
£ A A RE v LR 3 FIER 4.

30 B

BE A 2T BRI, & K27 &
ANBTTC £ 30 5 R HLA , AH SIATLA R 2T 30
MR AR A R, 8 SHEAT U2 T B8 U5 A 50
FEIRGLR A, XAH DG F 1T & B KRNI2 T BRI B
Rl RS BRI EE ., AR TR, 2020 FFHT
T FF R BURZIT BT IR 1001 2% U TAE A 7
6714 N JBUHZIT B & 2742 &, 4r IEL 2017 4R 2
g K 57.4%, 40.5% F 25.5% Fi 5T LA 4y
MM S, B ST EFEERE S RHIRE, WEH
TH i EOEE I 90% . 1% 32 E 5 R O BB R 9T WL R K e
W, mik 738 K (73.7%), E 2017 SE 19 0 348 %K .
H T K28 2 P RCE BT MU R 04T BRIT LA 55
GANSE, PRI, BN T K 2 BB y7 WA 9 oK 8 R R TT
BURE, i LE 89.9%. fEJRUR TAE N RIEKT7 1, 4 4%
A E BE T LA RO AR N O3 0 B, A 8
2017 443 5K 34.9% F1 87.6%. K 2 BUih T1E
NREBEINE X FLAZ2H TAEGS001 N/74.5%),
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Table 3 Frequency of radiation services in medical institutions in Hangzhou (times/1 000 population [%])

ST HLI HHXHLLH CT# 1 BT RS N JREHRTT RS BRI
BR 182.91(23.2) 191.18(35.9) 116.76(47.4) 7.23(72.2) 1.65(68.8) 7.08(79.5) 0.95(95.3)
i 76.80(9.7) 81.33(15.3) 9.23(3.71) 1.34(13.5) 0.15(6.3) 0.47(5.3) 0.03(3.5)
g B 199.05(25.2) 171.55(32.3) 12.68(5.1) 111(11.2) 0.42(17.8) 0.13(1.6) 0.02(2.3)
4% 154.54(19.6) 6.22(1.2) 7.50(3.0) 000.0) 000.0) 000.0) 000.0)
RE 175.14(22.2) 81.65(15.3) 100.16(40.7) 0.32(3.2) 0.17(7.2) 1.21(13.6) 000.0)
ait 788.43(100) 531.93(100) 246.34(100) 10.01€100) 2.39(100) 8.90(100) 0.99(100)
=2 306.29(38.8) 343.95(64.7) 125.88(51.1) 9.57(95.6) 2.03(85.1) 7.69(86.4) 0.99(100)
" % 137.25(17.4) 109.43(20.6) 8.37(3.4) 0.12(1.2) 0.18(7.7) 0€0.0) 0€0.0)
Wé& —% 18.77(2.4) 2.3700.4) 1.26(0.5) 0€0.0) 000.0) 0€0.0) 000.0)
RER 326.12(41.4) 76.18(14.3) 110.82(45.0) 0.32(3.2) 0.17(7.2) 1.21(13.6) 000.0)
&t 788.43(100) 531.93(100) 246.34(100) 10.01(100) 2.39(100) 8.90(100) 0.99(100)
T BRI AET AN T AR, BRAART NA . ERXH LT BRCT, AU, FRETE DAY HARX I A 412
Fa HUMITET PO LT B MBS /A
Table 4 Use frequency of radiation equipment in medical institutions in Hangzhou (times per equipment)
BESTHLE FHXH LK CT FUREF RS NG JRHHARST BEFEH
B 9427.36 26060.6 16129.0 17411 774.9 4072.8
[iIE 6918.42 30090.3 3297.1 1071.8 391.8 1637.0
R 24 8927.07 26526.9 1960.2 8249 485.4 1395.0
29 7310.73 49572 936.7 0 0 0
RE 4725.11 7420.4 1149.1 664.2 895.5 4188.0
At 7102.7 18492.7 2205.7 1382.3 669.6 3687.2
=4 9332.9 29943.8 12661.7 14573 679.9 3619.0
—9 8079.1 236194 1422.0 627.5 476.5 0
ER
—% 4630.7 3513.0 1006.0 0 0 0
KER 5707.0 63643 11715 664.2 895.5 4188.0
At 7102.7 18492.7 2205.7 1382.3 669.6 3687.2
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s F S BTG IR E IR .

KA TR, B X A5 WA A & T

MUK 23 A EL 3850 CT S WA o LU B v 1R A2 4 41
FEL 20 BT WL (B = R E T WL R G I7 AL
KD o A NIBIT S TBUEHHETT B R F 2 Wi FIAZ IR 00T
BRE AR PR R IT LM (B = R T L
K)o % G B TT LR TR 127 A BE 43 AT 4 00 5 B T
2017 AU & AH B &5 R L AR ™. 5T E N 1) 5%
DT Y T R M T AS [R] B A 4 SR A LR, R
X BHRS W R, CT 2 W A NIRYT I E
WA A B T I e T, I AT RS AN BT K
AR, AN RBUR R N Z A . fERTH A&
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A, B X ST R Oy 788.43 NI/ NH,
CT 2 WiiiE R 531.93 Nk/F AN H, &R CT ki
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WL X SRR, DR, 75 2R R R BT LA
IsE X G 2612 W7 I 2 PR A, R AT RE DR D JE 0 TS
BB AR R 2 W 5 RIS R 55 N A R o
SR RARRSIT e T, TEBUHS YT SE B T %
K2 4R S B 4 AR R gD B FRA I R . (R B AS
W 7t % B 2020 4% fi N T CT 12 Wi 4l FE B B 2017
SEW SR AT BRAIG, (HEDE 2018 4R KT 4.2 500,
2019 SFEFERTT 3.6 511, 2019 FEAF AT 2.3 512,
2016 &= _LHETHIY 1.7 £519 2020 SR T 1.5 £509,
DR, WUIHTE 2 A # X S 2840 5 W AT REAFAE CT 12
AR . $em, BTN KB CT 2
T A P A7 1O, R O A0 1]t R D SR AT T R T AL
¥ CT 2 1 24 1E A B A Ak i W5 T A .
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