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[ Abstract]  Objective To investigate the total examinations of conventional X-ray diagnosis and
CT diagnosis of radiation diagnosis and treatment institutions, in order to explore the distribution
characteristic of radiological diagnosis frequency and diagnostic patients, and to estimate the application
frequency of medical X-ray diagnosis in Heilongjiang province. Methods The questionnaire was sent to all
radiation diagnosis and treatment institutions in forms of public document issued by the administrative
department of health and family planning of Heilongjiang province. Basic situations and patient numbers of
conventional X-ray diagnosis ( interventional diagnosis not included) and CT diagnosis in 2016 were
collected and summarized combined with sampled on-site verification. The application frequency of medical
X-ray diagnosis was obtained using permanent resident population in Heilongjiang province in 2016.
Results Totally 1 645 medical radiation institutions were investigated, including 81 tertiary hospitals, 359
secondary hospitals, 808 primary hospitals or unrated medical institutions, and 397 private dental clinics.
The examinations of conventional X-ray diagnosis and CT diagnosis were 7 706 050 and 7 063 734,
respectively. The application frequency of conventional X-ray diagnosis and CT diagnosis was 200.9 and
184. 1 examinations per 1 000 population, respectively, and varied from 98.0 to 274. 7 in different areas.
The ratio of examinations in public medical institutions to that in private medical institutions was 7. 47 :1.
Conclusions 50% of the total radiological diagnosis were made in tertiary hospitals, and only 13% were
made in medical institutions below primary in Heilongjiang. Meanwhile, although the number of public and
private medical institutions was at the same scale, the total examination of radiological diagnosis in public
medical institutions was 7 times of that in private medical institutions. The application frequency of
conventional X-ray diagnosis and CT diagnosis in Heilongjiang province in 2016 was similar to that of
Jiangsu province in 2015.
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Table 1 Amount and proportion of medical institutions in Heilongjiang province

Wil YR R TR — P SR R EIT AL H i it o
BoE O MEt(%) HoE (%) Bt M (%)  BE (%)

W IR 28 5.4 68 13.0 309 59.0 118 22.6 523
FFFFMIRT 7 3.8 48 25.9 90 48.7 40 21.6 185
LR A NN 10 9.3 17 15.7 55 50.9 26 24.1 108
FEAR T 7 5.9 25 21.0 64 53.8 23 19.3 119
PN 7 3.9 31 17.4 76 42.7 64 36.0 178
it 2 3.8 23 44.2 12 23.2 15 28.8 52
54T 3 4.5 26 38.8 19 28.3 19 28.4 67
XU 1 T 3 5.0 23 38.3 19 31.7 15 25.0 60
L Hm 2 5.0 6 15.0 21 52.5 11 27.5 40
T 4 5.1 20 25.6 35 44.9 19 24.4 78
ZAbT 1 0.8 40 31.7 64 50. 8 21 16.7 126
PTG 6 7.6 19 24.1 36 45.5 18 22.8 79
KLU X 1 3.3 13 43.3 8 26.7 8 26.7 30
&t 81 4.9 359 21.8 808 49.1 397 24.1 1 645
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Table 2 Number of public and private medical institutions and total radiological diagnosis numbers in Heilongjiang province
. [ B A it HHLX S CT #i#s
NI RE it A RE Hit NI RE it
Wy IR T 290 233 523 2 287 492 307 918 2595410 2290 393 160 498 2 450 891
FFFEMIRT 112 73 185 742 738 168 580 911 318 885 680 167 355 1 053 035
HPHLT 71 37 108 424 243 25 140 449 383 356 619 22 429 379 048
FEAR ST 77 42 119 574 644 48 194 622 838 575 801 19 462 595 263
YNNI 64 114 178 704 959 100 875 805 834 589 061 60 343 649 404
AT 37 15 52 310 632 1 080 311 712 226 065 0 226 065
B 35 32 67 183 226 69 682 252 908 155 364 43 453 198 817
XU 1 T 30 30 60 150 704 85 358 236 062 125 015 77 027 202 042
LEm 17 23 40 133 968 52 555 186 523 122 488 65 020 187 508
BT 54 24 78 284 162 8 447 292 609 203 699 2355 206 054
ZAb T 99 27 126 485 002 65 963 550 965 477 191 54 026 531 217
X Py T 45 34 79 316 621 88 961 405 582 264 911 48 043 312 954
KLU X 22 8 30 84 523 383 84 906 71 436 0 71 436
&1t 953 692 1645 6578 576 1127 474 7706050 6253047 810 687 7 063 734
R3I SHTEIFHIE I X L2 H AR
Table 3 Normal X-ray diagnosis numbers in medical institutions of different cities
- B TR B — AR REITHA H 2 i
I A LR VALEN I A LR VALEN 2 AKX LR VALEN 2 A ERE A

Wy IR T 1 594 787 30 404 563 853 4048 401 346 415 35 423 136
FrFEMIRT 313 326 27 858 490 213 6 391 95 765 644 12 014 115
HPHLT 263 709 19 103 133 844 4613 48 908 350 2922 104
FEAR ST 359 850 34 898 187 025 5 400 73 433 710 2 530 110
YNNI 395 430 28 535 271 462 4780 126 189 472 12 753 131
T 107 005 53 502 181 406 3087 22 221 1 200 1080 72
BT 109 652 32938 120 256 3 838 21 349 471 1651 97
XU 1 T 165 902 56 350 55 546 1511 13 639 511 975 65
LT 76 926 38 463 67 018 10 375 41 649 511 930 78
SR 114 056 24 378 154 927 4 000 21 519 412 2 107 54
ZAb T 99 104 99 104 375 435 4 862 74 914 152 1512 72
X PET 215 685 41 378 120 850 4733 65 892 1325 3155 85
KL 1 [X 31 443 31 443 46 258 2086 6 822 419 383 47
&it 3 846 875 31 443 2 768 093 4 403 1013 647 475 77 435 104
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Table 4 CT diagnosis numbers in medical institutions of different cities
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Table 5 Application frequency of conventional X-ray examination and CT diagnosis in medical institutions of different cities
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At 3 835.44 7 706 050 200. 9 7 063 734 184. 1
Geit =W R IR EREITI L X LA CT 2B Y] T 5,

B2 IR CT 2 AWk, 355 1 P i,
HFAN 2 CT W, A A G, &
BEITHUGHE L X FLL B AR S5 RS F 3% 3,CT
W AR RS TR 4,

5. AR TEHS W B 45 5L . ST 448 45 H T ik
SHZWHILAE )5 B X 5212 Wi i it 7 706 050 A
K, CT 2 W it h 7 063 734 AWK, 454 4 Hi 2016
SRR R R 82 H AL X ST 2 Wi
Ji 2 200. 9 AW/ T A, CT 2 Wi s > 184. 1
AR/ T ANE, 44 13 A By HLA # B X 4

W

AT SBAF SR Bt 42 [ 22 U K P ) PRos ki, R
A KA R K A B T, AT ok i o
AE S IR R, RS A A5 B B IR A Y
LI M VAN = CLY eI s ALIE S = 2 S Y PSS
MR AE B A8 R A | TR E A5 22 B A R A
AR LT B R B R T R 1 BT, R, 3K
DX B 7 TL AR Sl AN DB s 56 A 97 DR o JBE A
WioesE , B R ER i o3 1 ()i A 2] T — 8 TR R A 22



© 342 . PAETIUR B2 S B 4 2019 4F 5 H 55 39 B4 53 Chin J Radiol Med Prot, May 2019, Vol. 39,No. 5

fift, Bl 2T K A IR 29T B R

FHEL B 52 97 1 % 19 P 357 K 7 FH TG ok 3
T, 48 B BT AR R A TR S L TR R AR
“ UL SUITRIEA T 4 ] 7 A0 R R A ) %t L R R
AHTH A LS R 1998 AEGHHS R A 48 F L X STk
WA R 529 597 NIR, CT Kz 482l 700 494 A
WA B AR BT A R R A A R E = S
FE Y, 2000 4EJ , FRERR A 0 IF R T BT R AT
KA TAEDS I X e 2 EKF T KRR T
PR ABAE R M A RIS AT B A S B

AP A, BROEVIAE L X S W s
770.6 Ji N¥K, CT LW il 706. 4 T NIR, 454
AHTH 2016 4F 4 N DB, 8w AL X SRk
SHZWHREE A 200.9 AR/ T A0, CT U2 Wi
JEN 184. 1 AWR/F AN, 2014 4B IpVTAE S 2
SPHM R A B Gt , 2 A 2T L 1 356
KRG EIFAAIE 1 645 %, % 2017 4Eh
B AR AR SR AR S AR R A Y B R 5 T 4
TS W =R B e, JL-T- 43 — 2 < B Fil—
KRR, T2 BT iR T & g, HoH
BRCRAFAE—E B D2 5% A A 45
RS THRZITZE AR P AETE 72~ 136 AKX,
FARAFAL TR B R R 500 K 456 T i E R =
{8, RESPAGTHERIC BRN 6.8 T AR, /INTF 2%
X BRI W R 1%, HE s R0t ks
WrAT R 25 SR 2 5, 25 SR A AU 27 7 EE K
S5 H R X GRS IR KA 22 5K, AR R A AR
B AT 22 S AEAR IR X B2 W AR, K3
S [ KAy IR A S5 R A AU S IR AT
HHLX 2 W AR BB 0. 6% ~ 1. 3% , R iEAT
I N 2 NIRGE T4 1 1 — 78 1) B 22 , (AR
SRBE AR EA BERm, e, A
N TR — 2K FTE 1 s R i T 2 vk 1R
(AR DU [F]— AR, T AH 24 22 048 I X S 24 ie
AR IS oy AT A R R R,
W A B AS [R] N R 12 Wi s 3 2 R e 3 I
Tt S HMASCTEAE T W X GRS B
AR PR RS i 200. 9 AWR/TF N EFEZE 320 ~ 360
AR/ T NE M XT 2015 AR08 BT 2
VRT3 R A 38 SR v B S 12 R S 303 AR/
T AO,CT HHE R 173 AR/ T A0, BIeiA
2016 AEIS W EE 45 1 5 VIR 4 2015 492 Wil Ji 2%
A,

FEHL X oA -, BRI VTS 4% b B2 97 K &
AT | RS WAL RS) $5: R B AR e s B 2k
M REET , A2 Wil A 7 4248 S 800 31.8%
(523/1 645) , U2 TF ARG 448 S 34. 2%
(5046 301/14 769 784 ) , FefIRIA) & R 4ZWE H X
HIASHEWHLA 522 B8 1. 8% (30/1 645) T
Sy ARG e2d B8 1.1% (156 342/
14 769 784) , TEHL 12 Wi bl B I | 2% IR W] AH X 4%
AN CERL X SRS BT RE 101, 7 (224kTT) ~274.7
(RPET) AR/ A0, CT 2 Wi 5l 98. 0( 224k
i) ~233. 2(HEARM ) AR/ T AH,

TEBEST B S5 9 X 4 |, = S Bs B B0 AN
4.9% EJEH L X BHEEA CT 2 Wik A AR 43 531 i
49. 9% 1 60. 4% ; T — 2 B BEEUCR: & 21. 8% , MY
MAZW AR 35. 9% F1 35. 4% ; HAXEETFHLA R
i BBCRHS W AR 13. 2% F1 0. 4% . 1ESLBRid 2
I BRI et BE A% & B, = 9% I g 446 KR4 #iF
FEHEA SIS B« — SR f S, — 9= Be iy
YT A SR P YA RN R BE B f s B, R
AN S G BRI HLA S AT AR 25 S B R Herp
FERK I3 —J7 1, U273 & e i A A%
g B, SAECE TR T R R IR AR 2R
LI A SEBRE B0, AR SR UE, B T £ 4 T AR Be
FRBZEITHAACIF RZE LS LT X F4sie
(DR) S5 b i &, A A RUR T I 2 W
IR B

FEANIR 2B RO T L, B8R 2016 45 R B
SERL TR R VT e SRS AT R I 40 7 B B i AL
W (o R e VA B B 7 ARG P RS A 21 T R
LTb, B A BRI R 5 RS DL R
A 1,381 , AN EFAN TS I2 I 115 0 53X A~ 40
W 3,21 21, AR LSS 2 W B 1, 28 37 B J7 HLAY
HREERITTHA R RN A 7.74 11, BIBILE K
SRS W L, A ST AU b 4 3 S A

(HAFER MR VAR 1 645 RIEESFHLIH,
H 196 KEJTHLI CT 2W AR E & T 5 X it
LW AR, BT CT 2R F T K T M X
SR B 7 i 3 o 7 150, 2 A RS 344 o AR 17
AT T FESUAH I B 7 MLAA 78 I R 2R Fe 4 1Y
HIER S, IR 5 1 25 1 ) 1

FEAR A A TAE o & 88, P4l 4 PACS/HIS
RGEHWE T R R EE R R TA RGN M
SRS AT S, ANEA PACS/HIS REEHY



rRAE T ST R S B4 4Rk 2019 4E 5 45 39 B4 5 1)

Chin J Radiol Med Prot, May 2019, Vol. 39,No. 5 + 343 -

BESTFHLAG BT o L BARAR, T B LA B A7 4 %k
P, BRF 9% Lol | HE AR B A 00 29 o AE AE
BRI 2, 8L BRI H 2, 3 2 3% A 10 s
# PACS/HIS R &G 4K id s 2,y nl Ui
LS ] PR R

MEHE O

B AR EBR T L AR B SR A R
2T R 9T RS R A B 4 5 BT R 45 4 (131031110000150002 )
T H #e Bl

EEREAER  RFERITRORMUE B St Ae SR
R ExrmE GRS K K GE M MG AR E
% 5 TR MG E 71 518 SCI T RE Bk

2 % x o

[1] United Nation Scientific Committee on the of Effect of Atomic
Radiation. UNSCEAR 2008 Report. Sources and effects of ionizing
radiation[ R]. New York: UNSCEAR, 2008.

(2] HEZEDAEZ2016 4£3FE D AEMTRET RV LRSI

AR [R] AL ER DA AEZ MR S5 8, 2017.
National Health and Family Planning Commission. Statistical
Bulletin on the Development of Health and Family Planning in
2016 [ R ]. Beijing: Department of Planning and Information,
National Health and Family Planning Commission, 2017.

[3] FBEYIE. “JLE" a4 BT AR P i o (1] E2 0
g3 i, 2003, 32 (11):18-19. DOI: 10.3969/j. issn. 1673-
548X.2003. 11. 007.

Zheng JZ. Investigation and study on national medical exposure
level during the "9th Five-Year Plan" [ J]. Bull Med Res, 2003,
32(11) :18-19. DOI: 10. 3969/].issn.1673-548X.2003. 11. 007.

[4] ZoME, x&ig, E5, & BReilAEN X L FEA
TOLEAAT]. AR R 5B, 2000, 20(s)
$58-s59.

Luan YJ, Liu ZF, Wang XH, et al. Investigation and analysis of
medical X-ray diagnosis in Heilongjiang province [ J]. Chin J
Radiol Med Prot, 2000, 20(s) ;s58-s59.

[5] #b#, EHE VLI 2015 4FBERUH 12 W7 B2 o7 BRGS0 RE i #r 5

SEATLI] RO B 2R S B AR kR, 2017, 37(10) 1 771-776.
DOI: 10. 3760/ cma.j.issn.0254-5098. 2017. 10. 010.
Du X, Wang J. Investigation and analysis on frequencies of
medical exposure in radiological diagnosis in Jiangsu province in
2015[J]. Chin J Radiol Med Prot, 2017, 37 (10):771-776.
DOI: 10. 3760/ cma.j.issn.0254-5098. 2017. 10. 010.

(6] BRESWS, siffiil, mopkie, . g 0 f +—1 W E

[7]

[8]

[9]

[10]

[11]

[12]

X B2k CT BRy7 HASTKF- 28 [ 0] A B 4 it T8, 2010, 19
(2):129-131. DOI: 10. 13491/j. cnki. issn. 1004-714x. 2010.
02.014.
Lu HQ, Zhuo WH, Gao LF, et al. Investigation on medical
exposure X-ray computed tomography during the " 10th Five-Year
Plan" and the " 11th Five-Year Plan" in Shanghai[ J]. Chin J
Radiol Health, 2010, 19(2):129-131. DOI. 10. 13491/]. cnki.
issn.1004-714x.2010. 02. 014.
JRHE, TMNAR, ARG, AF. 2015 AR T REEBLEST
PR AL R [ 1] AR R S B 4 2R i, 2017,
(9):705-708. DOI. 10.3760/cma. j. issn. 0254-5098. 2017.
09.013.
Zhang Y, Huang LH, Zheng SX, et al. Results of medical
exposure frequency in 7 hospitals in Fujian Province during 2015
[J]. Chin J Radiol Med Prot, 2017, 37(9): 705-708. DOI;
10. 3760/ cma.j.issn.0254-5098. 2017. 09. 013.
INEFS, FEA, 2R, S5 TR MK BT IR AR RO TR
FH[T]. AR R S B 2k, 2016, 36 (10) :757-
760. DOIL: 10. 3760/ cma.j.issn.0254-5098. 2016. 10. 008.
Sun YL, Lu GC, Li HC, et al. Investigation and analysis of the
frequency level of medical irradiation in Ningxia area[ J]. Chin J
Radiol Med Prot, 2016, 36(10) : 757-760. DOI. 10. 3760/ cma.
j.1ssn.0254-5098. 2016. 10. 008.
TP, A, HELE, L ERBUTST SRR S
O[T P E R T4, 2017, 26 (3) :302-305.
Su YP,Lu GC, Xiao GB, et al. The study and prediction of the
total number of radio-diagnosis and radiotherapy examinations in
hospitals[ J ].Chin J Radiol Health, 2017,26 (3) :302-305.
TIOF, AR, IhVEE. BEYT IR A I O 1 R
[J]. e B2 S B 4P 20 3, 2013, 33(4) :413-415. DOL;
10. 3760/ cma.j.issn.0254-5098. 2013. 04. 021.
Su YP, Niu HW, Sun QF. Methodological study on the
investigation of medical exposure frequency[ J|. Chin J Radiol Med
Prot, 2013, 33 (4). 413-415. DOI. 10.3760/cma. j. issn.
0254-5098. 2013. 04. 021.
KREIIE, mbkiE, EARE, S FETTRHST KRER SR
ST BB RS 1) AR ST BB, 2014, 34(5) ; 265-273.
Zheng JZ, Gao LF, Zhuo WH, et al. Development trend of
radiation diagnosis and treatment and protection of medical
exposure in Shanghai[ J]. Radiat Prot, 2014, 34(5) ; 265-273.
FRE DA AZ. 2017 P ETBAR AT SRIHFEE[M].
et A R AL, 2017.
National Health and Family Planning Commission. China Health
and Family Planning Statistics Yearbook 2017 [ M ]. Beijing:
Press of Peking Union Medical University, 2017.

(Wks H 1. 2019-03-21)



