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Investigation on radiation protection status in medical institutions in
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Abstract: Objective To investigate the current status of radiation protection in medical institutions in Sichuan Province, pro-
viding a reference for the scientific management and resource optimization of radiation diagnosis and treatment protection
within the province. Methods A questionnaire survey was conducted to analyze medical institutions engaged in radiation di-
agnosis and treatment activities (excluding dental clinics) across 21 cities  (prefectures) in Sichuan Province. Results By the
end of 2023, there were 3 424 medical institutions in Sichuan Province conducting radiation diagnosis and treatment, includ-
ing 280 tertiary institutions (8.18%), 647 secondary institutions (18.90%), 1 104 primary institutions (32.24%), and 1 393 un-
classified institutions (40.68%). A total of 31 763 radiation workers were employed. The province had 9 056 radiation diag-
nosis and treatment devices, with 3 346 in tertiary institutions (36.95%), 2 057 in secondary institutions (22.71%), 1 510 in
primary institutions (16.67%), and 2 143 in unclassified institutions (23.67%). The pass rate for initial inspections of sentinel
hospital equipment was 96.00%, while the re-inspection pass rate was 97.41%. Devices over 10 years old accounted for
24.70%, those between 5 to 10 years for 62.10%, and those under 5 years for 13.20%. The annual total of radiation diagnosis
and treatment visits reached 49.8 897 million. The province had 48 877 pieces of personal protective equipment for radiation,
with an average of more than 13 protective items per device in nuclear medicine and interventional radiology. Compared to
2014, the number of institutions conducting radiation diagnosis and treatment increased by 27%, the number of radiation
workers grew by 251%, and the frequency of radiation diagnosis and treatment activities rose by 215%. Conclusion The up-
date of radiation equipment is slow, with most devices in use for 5 to 10 years, indicating a need for improved maintenance
and monitoring awareness among medical institutions. All levels of medical institutions meet the requirements for the quantity

of radiation protection supplies, and there is sufficient provision of protective items in interventional radiology and nuclear
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medicine projects. Given the increasing frequency of radiation diagnosis and treatment, it is recommended that relevant de-

partments strengthen monitoring of radiation equipment protection to enhance the level of radiation diagnosis and treatment in

medical institutions and ensure safe practices in these activities.

Keywords: Medical radiation; Radiation protection; Radiation health
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Table 1 Distribution of radiological projects in different grades of medical institutions in Sichuan Province
BEST AL A5G0 Bt (%) TR L (%) BUHZ W () AT (K BB (50) AN CIELED)
% 280 8.18 280 79 42 168
-t 647 18.90 647 18 4 50
—Z% 1104 32.24 1103 0 1 0
RIEGL 1393 40.68 1392 4 4 5
A1t 3424 100 3422 101 51 223

T RIS P I LS, 731 A SR AU TS 7 0 F .

B TAEA Gt 31 763 A, ST
B TAE NG 22 694 A, B 13 274 N(58.49%), %
9420 N (41.51%); MFHGHAYT TAEA D 1812
N, B 953 N(52.59%), ot 859 AN (47.41%); MR
B2 TAE NG 591 N, B4k 257 N(43.49%), Lotk
334 N(56.51%); \NFiA ATEC 2 TAE AN BT 6 666 A,
BVE 4248 N(63.73%), Ltk 2 418 N(36.27%). £
D7 Ay Hr e A RECR2 7 5 5N 53 2 18] 5B 2ok

B BIIIAAE g S B2 TAE AU Lo el
LN Z  ANF T HAW2Y T E A5, WLk
2. ARAEARRIER BT H TAEAN B i ks, =2
Z ST ARG (RO TAE N B3 B 8 i T A 45 G B2 T AL
F, I LU B, — RN R PSR B2 7 WL 76 DA 2 4%
I TAEN B AT 22 5 (P>0.05) ; 2=
JPHU N F R 0 TAE N S — R R =TT
MU EH 24225 (P>0.05) , WL5& 3.



+ 3856 -

PR EE 2% 2024 4555 51 445 21 1 Modern Preventive Medicine, 2024, Vol. 51, NO. 21

xR2

BUHZT P A TAEA B

434

Table 2 Distribution of workers in radiology diagnosis and

treatment projects

SIRE| Bt 5 (%) (%)
WU 2 22 694 13274(58.49)  9420(41.51)
AT 1812 953(52.59) 859(47.41)
AR 591 257(43.49) 334(56.51)
PN EhES 6 666 4248(63.73) 2 418(36.27)
P! 153.496

P{E <0.001
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Figure 1 Frequency of radiological diagnosis and treatment in

medical institutions in Sichuan Province
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Table 3 Configuration of medical radiation workers in Sichuan Province

i H SN - — POTBLIR — FiE Py
=% =g —4 KPR
2 W 22 694 12 151 4488 2633 3422 594.132 <0.001
L 13274 6 668 2705 1840 2061 685.174 <0.001
“ 9420 5483 1783 793 1361 443390 <0.001
AHRYT 1812 1638 138 2 34 94.867 <0.001
% 953 850 84 2 17 105.161 <0.001
“ 859 788 54 0 17 81.069 <0.001
P 591 546 4 34 83.212 <0.001
% 257 237 2 12 93.602 <0.001
ks 334 309 1 2 22 69.338 <0.001
I A 6 666 6083 542 5 36 480.025 <0.001
% 4248 3909 312 3 24 489.333 <0.001
e 2418 2174 230 2 12 385.211 <0.001
it 31763 20418 5175 2 644 3526
x4 EITHHGECINZT P AR AN R S G B 7 LA ) o3 A A 1
Table 4 Medical radiologic equipment in medical institutions of different grades
B HLb 52 — - B LR s B () ) .
U2 W1(%) HUHATT (%) W BE24(%) I N4 (%)
Hit 8 389(100.00) 195(100.00) 71(100.00) 401(100.00)
=2 2799(33.40) 163(83.60) 62(87.30) 322(80.30)
- 1957(23.30) 23(11.80) 4(5.60) 73 (18.20)
—2% 1509(18.00) 0(0.00) 1(1.40) 0(0.00)
KPP 2 124(25.30) 9(4.60) 4(5.60) 6(1.50)
Fii 1 166.308 148.198 97.843 491.938
PAH <0.001 <0.001 <0.001 <0.001
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Table 5 Detection of different types of radiological equipment and duration of use

ST A T W (5) WIS (E) BERAHEE(S)  KRAHE®%) BEREHE%) [ s s 45
DR 133 123 128 92.48 96.24 8.66 = 3.40
i —60 LI BRI L 5 4 4 80.00 80.00 13.0 £ 4.00
CR 1 1 1 100.00 100.00 20.00 + 0
CT 88 85 86 96.59 97.73 7.28 +3.00
PET/CT 3 3 3 100.00 100.00 6.33 +£2.08
SPECT 5 5 5 100.00 100.00 8.40 +2.07
X PIERIEM I 40 39 39 97.50 97.50 9.45+4.13
JEHIRITHL 5 5 5 100.00 100.00 9.20 +5.26
TR 49 48 48 97.96 97.96 7.76 £ 3.54
it X BRI A 1 1 1 100.00 100.00 10.00 =0
SR T 3 3 3 100.00 100.00 7.00 + 1.00
LR DR 22 22 22 100.00 100.00 7.32+3.50
BT I S 1AL 35 34 34 97.14 97.14 8.23 +3.36
BE FHEZInE S 35 35 35 100.00 100.00 8.40 +3.00
Jesan 425 408 414 96.00 97.41 8.28 +3.50
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SRR P BRI KR 27%, T TAE A
KR 251% , FF ETI2I T8 K 3R 215%,2014
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Table 6 Configuration of radiological personal protection supplies among different grades of medical institutions

B — — PITHLE 2k - pesay
=% -t —4 KPR

&Rk AR I 2930(1.05) 2097(1.07) 1 817(1.20) 2 545(1.20) 9389(1.12)
g s 3411(1.22) 2286(1.17) 1701(1.13) 2 550(1.20) 9 948(1.19)
BT 632(0.23) 1051(0.54) 1268(0.84) 1520(0.72) 4 471(0.53)

B4 IR 1 440(0.51) 1 350(0.69) 1 294(0.86) 1 668(0.79) 5 752(0.69)
AT L XL 572(0.20) 346(0.18) 528(0.35) 548(0.26) 1994(0.24)
RS IE ¥ 3 367(1.20) 1943(0.99) 1 574(1.04) 2282(1.07) 9 166(1.09)

(e FCAb B4 188(3.03) 6(1.50) 13(13.00) 33(8.25) 240(3.38)

BT 85(1.37) 11(2.75) 1(1.00) 1(0.25) 98(1.38)

g s 177(2.85) 23(5.75) 1(1.00) 19(4.75) 220(3.10)

BRI [ 182(2.94) 13(3.25) 1(1.00) 10(2.50) 206(2.90)

B4 133(2.15) 8(2.00) 1(1.00) 9(2.25) 151(2.13)

AR IE T 134(2.16) 19(4.75) 1(1.00) 17(4.25) 171(2.41)
N C I H AP IR 5 924(2.87) 164(2.25) 0(0.00) 17(2.83) 1105(2.76)
R T 1262(3.92) 219(3.00) 0(0.00) 15(2.50) 1 496(3.73)
AR PR 1547(4.80) 253(3.47) 0(0.00) 17(2.83) 1817(4.53)
S LIRS 1 853(5.75) 263(3.60) 0(0.00) 21(3.50) 2 137(5.33)

BT 397(1.23) 106(1.45) 0(0.00) 13(2.17) 516(1.29)

TE 455 WO G R Pl s .



-+ 3858 -

PR EE 2% 2024 4555 51 445 21 1 Modern Preventive Medicine, 2024, Vol. 51, NO. 21

F7 2014 5 2023 R EITHRGT B LR
Table 7 Comparison of medical radiation in 2014 and 2023

P97 5 B I 2014 4F 2023 4F
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