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Individual monitoring of occupational external radiation in radiation workers of medical

institutions in Jing’ an District, Shanghai
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Abstract: [Objective] To analyze the individual monitoring results of the radiation workers in Shanghai’s Jing’ an District from 2017 to 2023,
to assess the occupational protection status as well as to offer scientific references for enhancing occupational health and radiation safety, and to
provide support for health education initiatives targeting radiation workers. [Methods] Radiation workers from several medical institutions in
Jing” an District from 2017 to 2023 were selected as the subjects for this study. The individual dose of occupational external radiation exposure
was monitored by using thermoluminescence dosimeters. Continuous data of seven years were statistically analyzed using SPSS 20.0. [Results]
From 2017 to 2023, the annual collective effective dose for radiation workers in Jing’ an District was 329.53 person*mSv, with an average
individual annual effective dose of 0.17 mSv, and the median individual annual effective dose was 0.12 mSv. There were statistically significant
differences in the individual annual effective doses across different years (H=277.131, P<0.05). The individual doses varied significantly among
different levels of medical institutions (H=46.097, P<0.05), with tertiary institutions having the lowest median individual dose of 0.09 mSyv,
which was significantly lower than those at primary, secondary, and ungraded institutions (P<0.05). The median annual effective dose in males
was lower than that in females, showing a statistically significant difference (Z=-3.438, P<0.05). There were significant differences in the
individual annual effective doses among different occupational categories (H=150.727, P<0.05), with nuclear medicine workers experiencing the
highest median annual dose of 0.56 mSv. [Conclusion] From 2017 to 2023, the individual dose of radiation workers in medical institutions in
Jing’ an District of Shanghai remained at a low level, reflecting the effective measures of radiation protection facilities in workplaces in Jing’ an
District, but particular attention should be given to radiological workers in nuclear medicine and workers in primary medical institutions.
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Table 1 Distribution of individual dose monitoring levels among radiation workers in Jing”an District, Shanghai from 2017 to 2023

A NEEA R RS AT SEAR IR R e/
G W A% Wil AYK Frequency distribution of annual effective N EE G = N NEB RGN = (N -mSv)
Year Number Monitoring dose per person Average annual Annual effective dose per Annual collective
of workers visits <0.1 =0.1 =02 =05 =20 =50 effective dose/mSv person [M(P25 olPe ) |/mSv effective dose/
mSv. mSv. mSv. mSv. mSv  mSv (person-mSv)
2017 224 1337 16 208 138 22 0 0 0.29 0.25(0.16~0.37) 64.60
2018 235 1263 60 175 70 13 1 1 0.21 0.14(0.09~0.21)* 48.70
2019 258 1381 136 122 41 11 0 0 0.13 0.09(0.06~0.13)™ 34.50
2020 284 1212 153 131 42 7 0 0 0.12 0.09(0.05~0.16)® 34.99
2021 319 1623 134 185 57 13 1 0 0.15 0.11(0.07~0.17)® 49.03
2022 323 1162 176 147 67 6 1 0 0.14 0.09(0.05~0.18)® 43.82
2023 341 1848 124 217 83 10 0 0 0.16 0.14(0.08~0.20)"" 53.89
A1l Total 1984 9 826 799 1185 498 82 3 1 0.17 0.12(0.07~0.20) 329.53

[iE] a: 52017440, P<0.05;b: 5 2018 4FAH H, P<0.05 5 ¢: 5 2019 4E A L, P<0.055d: 5 2020 4F A L, P<0.05 ;e : 55 2022 44 1, P<0.05
[Note] a: Compared with 2017, P<0.05; b: Compared with 2018, P<0.05; c¢: Compared with 2019, P<0.05; d: Compared with 2020, P<0.05; e:
Compared with 2022, P<0.05.
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2017—2023 4FH % X R IRIT ML AR SRR BRITHLR ST TAE N LA N A RGR & M A%, N
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Table 2 Monitoring results of individual doses among radiation workers across different levels of medical institution in Jing’an District,

Shanghai from 2017 to 2023

A NEEARGH 1t SR 3 A N AR R
By HLAR 285 WM AWK Frequency distribution of annual effective dose A JAEAT #5G f I s A\ oS
S R - Annual effective dose per .
Medical institution ~ Monitoring per person Average annual Annual collective

person [M(st ,P75) 1/

level visits <0.1 =01 =02 =05 =20 =50 .effective dose/mSv mSv effective dose/
mSvy. mSv  mSv. mSv. mSv  mSv (person-mSv)
—&% Primary 626 44 79 34 3 0 0 0.16 0.13(0.08~0.21) 19.69
4% Secondary 5153 394 642 305 60 3 1 0.19 0.13(0.07~0.22) 193.69
=4 Tertiary 2224 231 217 71 13 0 0 0.13 0.09(0.05~0.15)® 58.64
KEH Ungraded 1823 130 247 88 6 0 0 0.15 0.13(0.08~0.19)° 57.51
A1t Total 9 826 799 1185 498 82 3 1 0.17 0.12(0.07~0.20) 329.53
(E] a: 5, P<0.05;b: 5 HMIH, P<0.05;c: 5 =2 HL, P<0.05,
[Note] a: Indicates a significant difference compared to primary medical institution (P<0.05) ; b: Indicates a significant difference compared to

secondary medical institution (P<0.05); c: Indicates a significant difference compared to tertiary medical institution (P<0.05).
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Table 3  Monitoring of individual dose levels among radiation workers by gender in Jing”an District, Shanghai from 2017 to 2023

A NAFA R e A A N T ARG AT R e/
- WM AYX  Frequency distribution of annual effective dose NIAEA HGR ! AR (A -mSv)
P51 - Annual effective dose .
Monitoring per person Average annual Annual collective
Gender .. . per person [M(P,, .
visits <0.1 =0.1 =02 =05 =20 =50 effective dose/mSv effective dose/
P..) I/mSy
mSvy. mSvy  mSv  mSv. mSv  mSv (person-mSv)
% Male 5518 482 630 252 41 3 1 0.19 0.11(0.06~0.19) 179.05
4 Female 4308 317 555 246 41 0 0 0.21 0.13(0.07~0.21) 150.48
it Total 9 826 799 1185 498 82 3 1 0.17 0.12(0.07~0.20) 329.53

0.44~0.73 mSv) , FRP2 HAR ] G2WI2E A 0.07 mSve AFEHD M MEBRGIRKEERA
AJICFHA N NAEERGR R M4y 0.13.0.13.0.12, SeiE X (H=150.727,P<0.05), W34,

F4 2017—2023 F iR ZE XN R R 200000 T AR B3 A~ G0 Wk~

Table 4 Monitoring of individual dose levels among radiation workers by occupational category in Jing’ an District, Shanghai from 2017 to

2023
A NAEA RGR) B R 3 A N T ARRRAAA BT
HEA 250 Wi AKX Frequency distribution of annual effective dose A )443 27 & : SR (N -mSv)
X . Annual effective dose .
Occupational Monitoring per person Average annual Annual collective
.. R per person UW(P2 s .
category visits <0.1 =0.1 =02 =05 =20 =50 _effective dose/mSv 2 effective dose/
P75) J/mSv
mSv. mSv. mSv  mSv.  mSv  mSv (person-mSv)
S B
ll.%ﬁﬁig.jb% . 7283 578 877 373 50 3 1 0.17 0.12(0.07~0.20) 242.41
Diagnostic radiology
H:ﬂ'}ﬂgjl% 1392 109 169 70 4 0 0 0.15 0.13(0.08~0.20) 42.10
Dental radiology
%
BB . 222 1 39 38 28 0 0 0.59 0.56(0.44~0.73)" 23.74
Nuclear medicine
A R
AR 592 9 48 8 0 0 0 0.08 0.07(0.04~0.12)""* 11.59
Interventional radiology
HiAth
AL - 337 18 52 9 0 0 0 0.14 0.13(0.09~0.16) 9.69
Other applications
A1t Total 9 826 799 1185 498 82 3 1 0.17 0.12(0.07~0.20) 329.53

UE] a: SEWIHINAHILL, P<0.055b: 5 A BHICH A I, P<0.05; 0: SRXEEFAILL , P<0.05 5 d: 54 AU 24T, P<0.05.,
[Note: | a: Indicates a significant difference when compared to diagnostic radiology (P<0.05) ; b: Indicates a significant difference when compared to
dental radiology (P<0.05) ; c: Indicates a significant difference when compared to nuclear medicine (P<0.05) ; d: Indicates a significant

difference when compared to interventional radiology (P<0.05).
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