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Since the waveform of each job element is different, the phase difference (time difference) shows a high cross-
correlation function and does not show the phase difference with the strongest correlation. In this study, the RMS
value of the difference of the amplitude (number of cases) between two job elements was calculated, and found the
correlation of some job elements.

It is important to completely understand the job workflow as a job element sequence. The proposed method in this
paper enables the use of relational analysis, and the proposed three classifications are applicable to almost all types of
job analyses.

In the case of nurses, the correlation of every job element was investigated using 24 h as one cycle. In the ward under
this study, the nurses worked in 8 h shifts. Thus, it would be better not to use an RMS value of more than about 8 h.
Normally, the job element contents or working time of staff members vary according to the scale of an institution or
the environment of a ward. Therefore, it is difficult to optimize the medical staff’s job workflow in general. However,
in this study, the quantitative methods to evaluate the ward job workflow were proposed. And these methods would be
applicable to any ward or job analysis, and the job workflow of any medical staff members would be optimized.

6. Conclusion

The job element classification of data obtained by’a time-motion study was carried out, and a specified database
structure and coding format were developed. Using the data, the occurrence periodicity of job elements was investigated,
and five groups were detected. The relationships among the job elements were evaluated by RMS value, and three
classifications were found.
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Abstract: A national structure survey of radiation oncology in 2005 using questionnaire was conducted from
March 2006 to February 2007 by JASTRO. The response rate was 96.9%: 712 out of 735 completed the
questionnaire . The total numbers of new cancer patients and cancer patients (new-+repeat) treated with radjation
were estimated to be 162,000 and 198,000, respectively. The numbers of linac, telecobalt, Gamma Knife, %Co
RALS, and '%2Ir RALS in actual use were 765, 11, 48, 64, and 119, respectively. The linac has the dual energy
function in 498 (65%), 3DCRT in 462 (60%), and IMRT in 170 (22%)..The numbers of JASTRO-certified
radiation oncologists, full time equivalent (FTE) radiation oncologists, medical physicist, radiotherapy QA
staff, radiation therapist and radiation therapy nurses/clerks were 426, 774, 117, 257, 1,635, and 907,
respectively. Use of radiotherapy geographically varied from 0.8 to 1.7 new patients per 1,000 population.

Key words: Structure survey, Radiotherapy facility, Radiotherapy equipment, Radiotherapy personnel
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Table 1 Category of radiation oncology facilities
AEREMNEFOSE HEROSE
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[P] : A3 (ERERFETRTAY L) 7B (ASA £ ¥ & %K) N BV ATBE AB M AR (A Y 7 —F k<)
[G: AtV — - BAREY Y — #BHFALEY S — P AN (MERFRTHRITL) REE (DALY 5 —FEKR )
{S1: F®+FHk - BERKEK O F+FHhE - BERKR, ©¥/ AitFHk,
[C]: ¥/ AR BR /R HE/ FHK MG BEERRES
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E#EA - EM&HR - BARKS
ZF 0t

{H] :
[0]:

N E g HBHEORLG B, N 6 DDELKER

ME#tE &y —%2EH5

Table 2 Region and number of radiation oncology facilities

IR (AR ERFIR ) Bk [ 3% 22 (%) BT AR 2R (%) AT R S £ E (%)
v (1) 32 32(100) 31(96.9) 44
#it(6) 62 62(100) '60(96.8) 8.4
R (8) 214 206(96.3) 191(89.3) 26.8
28 - bk (5) 58 56(96.6) 52(89.7) 73
K (4) 95 94(98.9) 88(92.6) 12.4
& (6) 131 124(94.7) 115(87.8) 16.2
FE (5) 60 58(96.7) 54(90.0) 7.6
mE (4) 37 36(97.3) 31(83.8) 44
Jui- 14148 (8) 100 98(98.0) 90(90.0) 12.6
£E(47) 789 766(97.1) 712%1(90.2) 100

#1 00054E ARG EMMREBIITISHR L A S h, 1125

Nn7-£E789MiE% I, JASTROEKF252005% 1 A1 H
~128318 T CORSHRIEEROBEERICOVTORER
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ZEEERICTEARE~NOH N T ERITKEL 2. #9460
WD 5133 7 AUAIGEE £ 137:25, 52D OX300HE7%
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1B THo722% BT 2@ EOBREZITo 7.

4 \AfTV, BRIEG SRR IEH 5. 20074 2
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SUBEBEBEREMA . T/, EREFLHREE
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Table 3 Number of radiation oncology facilities by annual patient load and category

= MK

bt = Total (%)
(FEHFERER) U G N P o H
A(QOALLTF) | 12 3 30 73 63 30 211 29.6
B(100—199A) 14 1 29 83 65 33 225 316
C(200—299 \) 11 6 8 36 31 22 114 16.0
D (300—399 \) 19 3 3 16 14 - 9 64 9.0
E (400—499 \) 19 0 0 4 5 32 45
F(500 AL L) 37 16 1 4 5 66 9.3
Total 112 29 71 215 181 104 712
(%) 15.7 4.1 10.0 30.2 25.4 14.6 100

T, B:100~199ADHIBELL Lo T/, 2 TRA BT, 73%, 79%, 48% AL TWw7-. D 300~399A

&, BA931.6%, AD%29.6%, C:200~299 AN 16% TdH o
2. F:S00ALA\E%EHT 2 HRI393% TH 5. Thb
L, bAEDTTI%OMRII00KBENOEMFEER(A,
B, O)%EEL TV,

2. ERABEH

Table 4-1 |[ZFERFRBI O EBMFEELER Y. 7125
THENS63IBADFHBEIBREN Tz, EEDERE
BEATISHIER L LA, HEHAERKIIH16772,000
ANTHot. Hik ;éﬁm[:ﬁﬂiu KERBEA29% E KD
%<, PIANRR2%, O KTF BESR, X K&
Mk, BE4£ENF19%Th o7z, HERFETIIF | S00ALLE
#%31%, B :100~199 A %%21%, C :200~299 A4518% T
& o 7. Table 42 IIFRBEINOEMEEER(FBE+H
B)2RT. ERBEBRATORRICIHRD ), FEE
BX12THIEL.:. MEAREHERTOTHEHEL
7. T12HERR CRENILITIANBE S Twiz, 2EFEK
ﬁai%ﬁ%@%‘%i%wﬁsoookf%of: HEaR AR

, MEERHME T Table 4-1 L IZIZRABEDER &R L7,

Table 5-1 42, HiigBImEER FH O EMBEEHERLTY
5. SHBEEL (%) TRZVDIIBEENIB4%TH -
72, RWT, EHRD16%, M - iBBD11.1%, KiED10.6
% &Rz, BREHOFTERIIEETE TIZR0AT, 1t
H#HE287 A, BE273A, TE218 N FEv 7z, Table5-21Z,
FRICERERERTRLTWS, &EBEEL(%)DF
BREBROERTH o/, HERTFHEEZLIZLEETH2600A
C, dvHEE382 A, BE331IA, AE263A L.

3. #fH

Table 6 |2, MERRBIZRIOEEEEL L, ORI RL
T\W3, 24K Tlilinac 7657, tomotherapy 1 &, microtron
245, telecobalt 115 (3RE)%), Gamma Knife 488 TH o
72. 2@ blinaciddual energyt&fk % 4984 (65%)12,
3DCRTHEAE 4625 (60%) 12, IMRTHEAER 17075 (22%) 12
ALTW. HRBEETHD LA OALTOMER T
FNENA9%, 40%, 9% TH o775, F.S00ANLL LD

DREFR OV LILERE 2 /8 LAY, FOBKR TIRE
HRT2H8UER LT, 1 &Dlinac TEBEEFH235
ANEBELTW/Z, C1200~299 ADHEEX TIX290A, D :
300~399 AT, 330AEEAL TV, E: 400~499ATid
331N, F:S500ALETIZ4A3SAEEL Tz, 2 THhD
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ShTwnwiz.
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HHCT 3514, BEHRIEEERMRI 124, BATRIGROE
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L, A YALTORERTIE9% TH o725, F:500A
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Table 8 |2, MEHRIAEREEEHE, TORGE T HEK
BTRT. REARRINRITHERD - 7225, RDFREMEHRA
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Table 4-1 Annual number of new cancer patients by patient load and categofy of radiation oncology facilities
5 TR AR X o T
m“’f‘,&; Towl(712) (%) gwsy
(HEE% %0 U(112) G(29) N(71) P(215) 0(181) H(104) R
A(211) 458 156 1,631 4277 4,058 1,801 12,381 7.9 59.0
B(225) 2,021 136 4,162 11,602 9,437 4,627 31,985 20.5 142.8
C(114) 2,853 1,526 2,023 8,776 7,369 5,378 27,925 17.9 245.0
D(64) 6,582 1,067 1,083 5,400 4,919 3,000 22,051 14.1 3445
E(32) 8,508 0 0 1,825 1,756 2,105 14,194 9.1 430.1
F(66) 25,460 13,400 640 2,036 2,506 3,740 47,782 30.6 735.1
Total (712) 45882 16285 9,539 33,916 30,045 20,651 156,318
(%) 29.4 10.4 6.1 21.7 19.2 13.2 100
HBRTEHHEER 409.7 561.6 134.4 158.5 166.0 200.5 220.2

20054 BRI M HER B T3S TER LI BIL 735 & DR EFBEL | #91652,000A

Table 4-2 Annual number of total cancer patients (new-+repeat) by patient load and category of radiation oncology facilities™!

sk e MR o (R ED Total (712) (%) FERR
LA ot 0 5
(AR ua12)  G(9) NG P(1s)  0(8)  H(104) REER
A(211) 516 178 1,994 5,039 5,015 2,067 14,809 7.7 70.5
B(225) 2,417 136 4,996 13,629 11,685 5,684 38,547 20.2 172.1
c(114) 3,568 2,068 2,657 10,966 9,206 6,435 34,900 18.3 306.1
D(64) 8,383 1,356 1,262 7,273 5,989 3,744 28,007 147 437.6
E(32) 110,132 0 0 2,200 2,395 2,802 17,529 9.2 531.2
F(66) 29,562 16,693 768 2,717 3,020 4,621 57,381 30.0 882.8
Total (712) 54578 20431 11,677 41,824 37310 25353 191,173
(%) 28.5 10.7 6.1 21.9 19.5 13.3 100
R EE 487.3 704.5 164.5 195.4 206.1 246.1 269.3
20054 B IS IR EREMEE B % T3SHERE & M L 25 A OB BB 1 4919558,000A

* EREN-FRENEEER RREERAS OMER
R BRI T EER T 100\ B CRY - - 58H 2 KA

BETHRIEREEEER T RE L ERN < v

BEEH(EE+IEE ) 1B UEFTEIZ7T4AT
AEHEEB LM EN1,635A, BEM - BTEY
FHEZEHBLIZITA

Holz.
IXN)—TH
Hol.
F - BBBERBI0IATH o 7.

(+IEEHBON), EEREHRGERE SBT3k
HI3N) Th o7z, HREHRIEHEIEKE 1 FTES: ) DBREH

X, 247(190,971/774) AT o 7219 (FEHIAHT I 2 HE
).

5. %A

Table 1012, —fXAINLERERET DN O4FRIGEZFIFCL T
Wh. BEREBSTIE3,24661 (200347 3,44861) 25181 MERRIZ T
ThhTwiz, BBNERS FIRI - FiEREZEL)IR
2,773%51 (2003 4E 928%1) HS79MERRIC THTb N, BRI — F
T4 #R1X1,765%1 (20034F 40%1) AR39HEER 12 TIF DN T W72,
£ B BBEHZ 1,738 (20034F 1,646651) H5191 5% T, HHiehEB

piE, FEERX12THE CRANMR | 37565

51338761 (20034F 549%1) dS66HiE% 12 T, EN (IX) Batid
11,1221 (20034E 12,61081) AT197THEERIC T, BAL (A5ER) BB
B3 1,658%51 (20034 8385) AT92/3% 1= T, IMRTIZ755%)
(20034F 370%1) A5335E5% 1 C, REVBEFRETIZ58141 (2003
£ 58751) AS36HERR I T, OStERF IR 184461 (20034F 226
BI) A% 5 HERICTITbhTWwWi:, FNEFNBITHRBROLE
TOEEE25%, 11%, 55%, 27%, 9%, 28%, 13%,
4.6%, 5%, 07%THo7z. HERHREICASB L, F:500A
DEOMRICE DS, 5B, HhRY, RS,
IMRT, E&EGFARIHE, PEBII/NRERER T D TS
nTwi-,

6. EREMNSLIUR, BEBREEH

Table 1142, BRBUHFBERLRL TV, SVET
LT, MfE, R - HERERE30,04001(19.4%), #LFE
30,26161(19.6%), WAbR2FRIES18,56061(12%), BHEHLFE
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Table 5-1 Numbers of radiation oncology facilities by region and annual new cancer patients
iz (R ERFEE) BT HERE R FREHK EHBEBHLE (%) R FHHEER
e (1) 31 8,909 5.7 287.4
i (6) 60 11,440 7.3 190.7
BAZE (8) 191 52,146 33.4 273.0
58 - JLEE(S) 52 9,580 6.1 184.2
H#E(4) 88 16,631 10.6 189.0
8 (6) 115 25,060 16.0 217.9
HE (5) 54 10232 6.5 189.5
M E (4) 31 4,905 3.1 158.2
Jutt - 148 (8) 90 17.415 11.1 193.5
£E(47) 712 156,318 100 219.5

2005 B A MR B R 735 HRY & #H L 2B S OREFH ALY | H16772000A

Table 5-2 Numbers of radiation oncology facilities by region and annual total cancer patients (new+repeat)

i (BRERFIRED | FRATHERR EBEHY EEBEHMT (%) MR FHEEERK
B (1) 31 11,852 6.2 382.3
Hik(6) 60 13,393 7.0 2232
BIEE (8) 191 63,189 33.1 330.8
fS#-JbEE (5) 52 11,728 6.1 225.5
i (4) 88 21,841 114 2482
&k (6) 115 30,213 15.8 262.7
HE (5) 54 12,523 6.6 231.9
= (4) 31 5,671 3.0 182.9
yRLRLEAC)) 90 20,763 10.9 230.7
£ (47) 712 191,173 100 268.5

20054 BOAHR AN B R T3S HERR & HEHI L = S ORERBEY | $919778,000A

Table 6 Number of equipments and their function by annual patient load of radiation oncology facilities

BRI LB A(211) B(225) C(114) D(64) E(32) F(66) Total (712)

Linac 187 214 109 76 53 126 765
with dual energy function 91 133 84 60 38 92 498
with 3DCRT function (MLC width=<1.0cm) 74 122 69 59 38 100 462
with IMRT function 17 29 22 17 25 60 170
Annual No. patients/Linac 72.3 169.3 289.9 338.6 330.7 435.3 234.6
Particle 1 1 0 1 0 4 7
Betatron 0 0 0 0 0 0 0
Tomotherapy 1 0 0 0 0 0 1
Microtoron 4 1 5 2 .0 12 24
Telecobalt (actual use) 12(2) 5(2) 5(1) 4(1) 1(0) 7(5) 34(11)
Gamma Knife 6 12 9 7 2 12 48
Other accelerator 1 1 1 1 1 7 12
Other external irradiation device 1 0 1 1 0 3 6
Co-60 RALS (actual use) 10(7) 13(10) 21(19) 19(18) 3(3) 8(7) 74(64)
Ir-192 RALS (actual use) 2(2) 12(11) 22(22) 18(17) 22(21) 47(46) 123(119)
Cs-137 RALS (actual use) 0(0) 0(0) 2(2) 0(0) 0(0) 0(0) 2(2)
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~ Table7 Number of treatment planning equipment and accessories by annual patient load of radiation oncology facilities

BEE DS A(211) B(225) c(114) D(64) E(32) F(66) Total (712)

X-ray simulator 135 158 79 49 26 55 502
CT-simulator 81 120 72 43 -7 64 407
RTP computer (2 or more) 195(14) 236(25) 140(23) 97(22) 69(19) 203 (43) 940(146)
X-ray CT (2 or more) 330(103) 469(173) 291 (99) 192(56) 121(31) 279 (60) 1,682(522)
for RT only 41 89 90 40 26 65 351
MRI (2 or more) 240 (40) 316(95) 187(69) 127 (53) 79(28) 163(53) 1,112(338)
for RT only 1 4 1 1 3 2 12
Computer use for RT recording 167 200 107 61 30 61 626
Water phantom (2 or more) 146 (8) 201(23) 112(15) 70(13) 37(7) 83(17) 649 (83)
Film densitometer (2 or more) 70(2) 103 (4) 67(4) 45(3) 23(1) 67(10) 375(24)
Dosemeter (3 or more) 446(64) 498(72) 295 (54) 191 (32) 131(18) 326(49) 1,887(289)

Table 8 Number of treatment planning by its complexity and annual patient load by radiation oncology facilities (n=495%1)

BEHRIGREER S (BUHRERTERRE T 298)

A(141) B(156) Cc(78) D (45) E(26) F(50) Total (495)

B 6,203 14,205 11,780 7,781 6,893 18,536 65,398

(1 F3ER&t, a2 P9ERST) (66.5%)  (63.5%)  (55.1%)  (43.7%) (56.1%)  (46.8%) (53.3%)

FE 1,760 4,585 5,279 5,875 2,610 11,986 32,095

(Gexfm 2 FERSE, 3 PIERST) (189%)  (20.5%)  (247%)  (33.0%)  (212%)  (302%)  (26.1%)

P 1,359 3,587 4,325 4,155 2,781 9,110 25,317

(4 ML Lo RS, EBERS, FE&ERS) (14.6%)  (160%) (202%) (233%)  (22.6%)  (23.0%) (20.6%)
&8t 9,322 - 22,377 21,384 17,811 12,284 39,632 122,810

E AR E R BASRELA ThHo/- ek | 217HiER
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Table 9 Numbers of personnel and annual cancer patients by patient load of radiation oncology facilities
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OB LAY v T A(211)  B(225) C(114) D(64)  E(32)  F(66)  Total(712)
R ERFTEER <99  100—199 200—299 300—399 400—499 500=
HByL R (%) 29.6 316 - 16.0 9.0 45 9.3 100
EERHBEERR 12,381 31,985 27,925 22,051 14,194 47,782 156,318
1 RS- EHEMFBEN 58.7 1422 245.0 344.5 443.6 724.0 219.5
FREREAK 14,809 38,547 34900 28,007 17,529 57381 191,173
| RS- P EMREER 70.2 171.3 306.1 437.6 547.8 869.4 268.5
TEEHIRTRR L 74,113 104,738 63,509 40,579 25,281 52,292 360,512
Bt AR R R (%) 42(199) 69(30.7) 60(52.6) 38(59.4) 24(75.0) 54(81.8)  287(40.3)
AT REHRRE 168.5 3405 464.6 437 247 872.7 2,530.3
BSHERHRER/HE R AR 2L (%) 0.2% 0.3% 0.7% 1.1% 1.0% 1.7% 0.7%
1 FEE% L7 R AR R 3L 0.8 15 4.1 6.8 77 132 3.6
HEHERRHRIRR A MR M7 DRR 4.0 49 7.7 11.5 103 16.2 8.8
AEREPESHFZERBE (%) 35(166)  98(436) 70(61.4) 45(703) 28(87.5)  61(924)  337(47.3)
HE R FIESSEG R R% (%) 49(23.2)  59(262) 19(16.7) 6(9.4) 3(9.4) 1(15)  137(19.2)
BERESBH# (EE) 131 200 134 109 105 286 965
BEKEMES (FH) 111 176 121 91 79 206 784
JASTROS BE (¥#h) 70 129 104 104 89 276 772
JASTROZEEH (¥#h) 24 59 . 65 63 49 166 426
1 HEER %4 7-DIASTROS B % 0.3 0.6 0.9 1.6 2.8 42 1.1
BEEEESH R (%) 110(52.1) 157(69.8) 91(79.8) 59(92.2) 31(96.9)  64(97.0)  512(71.9)
FEAERIELERK 153 206 136 111 108 289 1,003
1 MRS/ B B G ARIE U EH 0.7 0.9 12 1.7 34 44 1.4
| HENA IR K EFTES 49.81 97.85 95.80 89.10 80.30 247.10 659.96
1 fEER /- YR A L EFTE™ 0.23 0.43 0.84 1.40 2.50 3.70 0.90
FEEEEEELERR 146 169 65 19 11 40 450
1 FEER M- WIE R BN A R U ER 0.7 0.8 0.6 0.3 0.3 0.6 0.6
JEH BhiE FRIE M EFTEM 30.62 46.26 13.72 470 2.70 16.50 114.50
1 FiE% 247 WIEE BhiG 10 Y EEFTEX! 0.15 0.21 0.12 0.07 0.08 0.25 0.16
AEH(EE+IEE BY) 5B IH L EEFTES 80.43 144.11 109.52 93.80 83.00 263.60 774.46
1 FEER 7oA EH G FIB L EFTES 0.38 0.64 0.96 1.47 2.59 3.99 1.09
FHPWHLELK 236.8 389.9 :319.4 337 284 644 2,211.1
ER BT HTIEUERE 1942 238.8 115.9 141 43 111 843.9
BAEGRIE UM 144.8 211.4 152.9 124.5 92.5 335.6 1,061.7
SEIETE IR LR 160.7 171.6 93 69 24 54.5 572.8
ARG St Lk 305.5 383 2459 193.5 116.5 390.1 1,634.5
"1 FER /) ARG A E LA A 1.5 1.7 2.1 .30 35 59 23
FHIR -  FENF EHELK 135.1 2253 164.8 110.45 70.3 201 907
FHEZYETH GEEEHE 15+(5) 17+(2) 15+(3) 8+(8) 14+(0)  48+(12.1) 117+(30.1)
HEBEHEERGETE L+ GEESHE) 213+(3)  62.5+(1) 41+(1)  30+(7)  22+(1) 80+(0) 256.8+(13)
HERENE T GFEHH 12+(1)  "16+(0)  7+(0.2) 8+(1) 3+(0) 30+(0) 76+(2.2)
FHLIEELEE GEEHE) 16+(1) 28+(0)  10+(0.1) 6+{0) 5+(1) 34+(1) 99+(3.1)

200 BTSRRI B & 735 MRk & M L 2B A OREFBEH | 16520004
20055 BB HHE RS 7358 & HE0 L 2B & OB EBER | H1978000A
¥ FTE (full time equivalent)  JB40BFFMEHRISHREEER CME LELLKEN 37—
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Table 10 Special radiation therapy other than external irradiation
SR LRI 20054 20034
A(211) B(225) Cc(114) D(64) E(32) F(66) Total (712) Total (726)

A BB gt
2081 LA _EFaATL 7 RE % 0 2 6 9 7 44 65 68
1~ 1980k TL /- ERR % 5 18 36 27 16 14 116 127
RIBATHERR B 206 205 72 28 9 11 531 531
HEGIE 15 166 520 574 371 1,600 3,246 3,448
MR R
1081 L EFEATL 7o ek 0 0 1 7 24 36 26
1~9 BIREATL 7o HE ik & 1 7 10 5 5 15 43 43
REEITHERR 210 218 103 55 20 27 633 657
BERK 3 46 95 274 434 1,921 2,773 928
BISLRRI— NG
1081 8L L iFTL 7 i a% 0 2 2 2 4 23 24 2
1~9 FEIT Lz i ik % 0 1 2 1 0 2 15 0
RFEITREER ] 211 222 - 110 61 28 41 673 724
TG EBIE 0 34 43 118 221 1,349 1,765 40
gt
1081 PL B AT L 7o hti 5k 2 5 3 -9 9 11 28 65 62
1~9 BikEFTL - i ak & 9 22 31 21 16 27 126 115
FRIEITHEER B 197 200 74 34 5 11 521 549
BEEIE 116 149 244 232 312 685 1,738 1,646
e B
1081 LA EFEATL 7 R B 0 0 0 2 7 9 15
1~9 BIFEATL 72 Hs% 7 9 13 9 4 15 57 71
RIBITHEER 2L 204 216 101 55 26 44 646 640
GRS 17 20 33 37 32 248 387 549
ENL (FR) B4t
2061 LA L iEATL 7 gk 4 14 16 13 9 26 82 82
1~ 198U HEAT L7 M aR 3k 11 29 21 2 10 22 115 104
RHIEATHEER B 196 182 77 29 13 18 515 540
BRI 317 2,069 1,734 2,532 1,044 3,426 11,122 12,610
ENL (hEEB) BET
2081 LA AT L7 hERR B 2 1 2 4 7 9 25 7
1~ 1951 RAT L 7= FERR 5 11 15 8 7 21 67 63
FIEITHEER B 204 213 97 52 18 36 620 656
HEBIE 211 97 210 262 391 487 1,658 838
IMRT
2080 LN EEATL -k B 1 1 1 3 7 13 8
1~ 198147 L7 HE Sk 2% 0 3 3 1 4 9 20 .9
RFEATHERR R 210 222 110 62 25 50 679 709
ERBIE 50 26 40 37 205 397 755 370
imEBE R RS
2081 LA AT L 7o R ] 1 0 0 0 2 4 7 8
1~19BUFE4TL /- fERk 3 8 7 4 0 7 29 41
RIEITHERR R 207 217 107 60 30 55 676 677
BB 44 57 33 29 126 292 581 587
Sr-90BIRF
206 L\ ERATL 72 B RR 0 0 0 0 0 -2 2 2
1~ 1981 fEFTL7-FERR 0 1 0 0 1 1 3 4
KHEITRERX 211 224 114 64 31 63 707 720
HEGIE 0 4 0 0 9 171 184 226
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#£16,37381(10.6%) FET O N B, Z D) biifEIF25,39261
(16.4%), BIVERFE13,21861(8.6%) ChHo7:. 15SELT®D
ANBREFIIE1,04751 (0.7%) s S iz,

Table 1212, B L UBEBEEERLEEZRBUN
TAHEEERLTVA, REBIZ1532161(8%), B&EBIX
27.47661(14.4%) TH o7z, HRBETHAB L, A1 9AL
T, B:100~199A, C:200~29AT, BEHEBOLEH
16~20% L, ML hEP 7.

7. HWIRFIOBEHIABREER, HBEE, JASTROZBEEHR
Table 1312, #EFEBOBRFHERIEREEE, RBRE,
JASTROZEEHZRLTWAY, ALN1,000A%7- 0 DRt
SHRIEEFERIT, SEFHTI2ATH 7. #HIBMIC
i, EEELIA, EEL6A, BB, BRE, LBE
15AEBEL, WRE, BHERISA, KEE, #EEOIA
CHEL, MWL ESBEINS. 1 BRUT ) BRI
D AOBRER, 2EFH17H,000NE %o Tz, HIIEE
IZHIBERDISH3000A, TERD28F8,00A»H, K
ae, FNE, BEUED10/51,000A, fEHIED10773,000
A, BKHIED1074,000\ F TOENEE SN/, JASTRO
DEEHN 0 0B SEHEESI Nz o728, 1 AD

I BERE, KRR THS.

E £

Table 1412, BFED 7 RDIASTROEERAE T — 5090
Tenk, SEDNSEFEDE 8 KAEOKED LB LT
LT, RIEID003FERE ¥ HBLT, EREI R
RET L. HRERCHRTHHEERI003FL N
8L 7z, T OHIER, PARBRLIZIMITLT
V5, KEHIZL 52005F DA ARBEIL660,578ATH
DY, ZZHLEHSNBED AT 2 HEHRIARE
RiZ#H25% Th o7z, B L L Clinacid 3%EmL 7z,
CoEFIT1IIE L KIBICHA L, ZR0508ELHY,
FEE DEOCoEE idlinac T S LTV 7z, WIr-RALSE

BlRBITVWTH o7, FEBRGREERERIIHI%EML

72. FTERE TITADT /8T —%F L TWwA I L%
L7z, BREEHIZ15%WIL 7. BEHRIEHEE SERHuL
S%EEML. CTYI 2L —41324%, GEETE o>~
Ya—%i37.6%EML 7. BEROEME TERSHRIEHE

Table 11  Annual number of new cancer patients by disease site™!

ERE FEEH(%)

- HREE 8,599 (5.6)
HEBEE (BRREE 2 ST) 16,373 (10.6)
BEEE 10,213 (6.6)
s, /% - HREE 30,040 (19.4)
5 BT 25,392(16.4)
L 30,261 (19.6)
fr- BB - B 6355 (4.1)
8 -/NE - & - BB 7,844 (5.1)
BARHES 8,669 (5.6)
WHER B3R IE RS 18,560 (12.0)
) BRI 13,218 (8.6)
EME) v NREE 8,040 (5.2)
BB -5 RREE 5204 (3.4)
2 0fi (EHEEE) 2,075 (1.3)
BHES 2,356 (1.5)
1T o/hES (LRREER) 1,047 (0.7)
&8 < 154,589 (100)

% E B BENREADHERI Do/ /D, FEH
Table 4-1 DFBREMDGEHERL->TVD

EHOEMTIZIZHITL T, EEFBEEMFETE
2005 I NI ADBENER LTI A ETFHEL TV
A, 46, FhiTHLIERTH-7-. EREEL LTI, 23
DREFEBH IR ICHEBEOKZIVERITRo T 22 L,

JAMIBNRTWAEERNETHE2b LNV E, BE
ADOEEBIGDOEREB ORI, STy, FRCK
PR OBREENMCET YEMIFRINE I LEE
BATEELL. BHROSE, BEF-—VYIAOHEREN)
HTRESh, ABHEEOTEARHEFLELER
7. ' :
BHEER DHAEIZ 200813 H60%, 300BIKFEAT76% % &
HTW5E, ke LT, DIEOREHRIGERRIZ/NFEK
LEZD. SEDTREROBRETIISOOANL, EOERA
£ED30.6%, 100~199A5%20.5%, 200~299A5517.9%,

300~399A2514.1% DEBEH T T F-oTHBH, FFi100~
400 NKIDHERHS25% DBELIEEL T, EELRE %
B TwaA, #IRB T, FIZAOCEE L TOERH

Table 12 Annual number of total cancer patients (new+repeat) treated for any of brain metastasis and bone metastasis

by patient load of radiation oncology facilities

EBEYH (BSREGREBERBHT2H8)

g4
A(211) B(255) c(114) D(64) E(32) F(66) Total (712)
B 1,029 3,644 3,257 2,624 1,247 3,520 15,321
(6.9%) (9.5%) (9.3%) (9.4%) (7.1%) (6.1%) (8.0%)
P 2,972 6,260 5,892 3,611 2,150 6,591 27,476
(20.1%) (16.2%) (16.9%) (12.9%) (12.3%) (11.5%) (14.4%)
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Table 13 Number of patients, facilities, and certified personnel according to prefecture

AOw BEHRIEETBER B e

RERRE HBA7 01,000 B4 A(ADLC0ANSAWERES) (1 HEsk%2b ADO: 1,000A) JASTRORTE A
dt#E 5,628 8,909 (1.6) 31(182) 25
EHEE 1,437 1,440(1.0) 10(144) 6
BFE 1,385 1,603 (1.2) 9(154) 2
BEBER 2,360 3,346 (1.4) . 13(182) 6
KB 1,146 1,597 (1.4) 11(104) 2
i1} AL 1,216 1,414(1.2) 8(152) 2
BER 2,091 2,040(1.0) 9(232) 2
KB 2,975 2,672(0.9) 16(186) 6
AR 2,017 2,723(1.4) 10(202) 5
BER 2,024 2,917(1.4) 13(156) 17
BEE 7,054 , 5,318 (0.8) 20(353) 15
T8 6,056 6,516(1.1) 21(288) 24
HEE 12,577, 20,970(1.7) 70(180) 62
b E=J)I]=N 8,792 10,007 (1.1) 37(238) 32
Fige 2,431 3,030(1.2) 14(174) 6
EIWLE 1,112 1,429(1.3) 8(139) 4
AN 1,174 1,722(1.5) 8(147) 3
BHE 822 923(1.1) 8(103) 4
LZE 885 . 1,023(1.2) 4(221) 3
REFR 2,196 2,476 (1.1) 14(157) 5
R 2,107 2,197(1.0) 11(192) 3
A= 3,792 5,242(1.4) 27(140) 10
EAR 7,255 ' 7,376 (1.0) 37(196) 15
—EE 1,867 1,816 (1.0) 13(144) 5
wER 1,380 1,211(0.9) 9(153) 3
RERAF 2,648 2,884 (1.1) 13(204) 11
KRAF 8,817 10,531 (1.2) 44(200) 29
LEE 5,591 7,235(1.3) ' 32(175) 22
Z=RE 1,421 1,849 (1.3) 8(178) 8
FOAKLLR 1,036 1,350(1.3) 9(115) 4
SHUE 607 910(1.5) 6(101) 1
BiRE 742 - 963(1.3) 6(124) 2
RE LU 1,957 2,313(1.2) 11(178) 8
=1 2,877 4,239(1.5) 19(151) 18
wog 1,493 1,807(1.2) 12(124) 4
EER 810 1,033(1.3) 5(162) 2
ENIE 1,012 1,101 (1.1) 10(101) 7
FIEE . 1,468 1,783(1.2) 10(147) 5
f=si 796 988 (1.2) 6(133) 3
fEEE 5,050 6,495(1.3) : 27(187) 17
HEE 866 887 (1.0) 4(217) 1
EFE 1,479 1,729(1.2) 7(211) 4
ReAE 1,842 2,253(1.2) 13(142) T4
AR 1,210 1,539(1.3) 12(101) 2
EiFE 1,153 1,493(1.3) 9(128) 2
EREBR 1,753 1,895(1.1) 12(146) 3
R 1,362 1,124 (0.8) 6(227) 2
&8t 127,768 156,318 (1.2) 712(179) 426

20055 BAHR S PR AR AR 5 73S TRk & 8 L - B A D MEFHBE R : H1652,000A -
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Table 14 Number of radiation oncology facilities, treatment devices, patient load and personnel: trend 1990— 2005

1990" 1993% 1995% 19974 19999 20019 20037 2005

;553 378 629 - 504 568 636 603 726 712
EIES) (48.5%) (88.3%) (73.9%) (78.6%) (86.3%) (85.3%) (100%) (96.9%)
HEER 62,829 - 71,696 84,379 107,150 118,016 149,793 156,318
EEER - - - - - - —. 191173
HEERFHFBEK 166 - 142 149 168 196 206 220
EEREBAH (BREH)

V=7 311 508 407 475 626 626 744 765

FLasy b 170 213 127 98 83 45 42 11

Ir-192 RALS — — 29 50 73 93 117 119
EERSHRIGEER 547 748 821 889 925 878 - 921 1,003
FTERSHRIEEER - - — — - - - 774
HEIASTROBEEHK -~ - - - - 308 369 426
TSR IE AR L BT R 592 877 665 733 771 918 1,555 1,635
BAEELH '

XM 3al—% 295 430 394 452 512 464 532 502

CTy3ial—% 30 75 55 96 9% 247 329 407

BESEaI 2% 238 468 374 453 682 680 874 940

- 200SEE BRI E MR ME T3S R L AL 235 & OREEH BE R WI652,000A
20054 HETR IR E MR A T3S R L IEBIL 7 A DR EBE R H19558,000A

BEK, EREHERLTWD, HHRYY T, dtiE
B, BHET, L0ECOBEREEL, NETRREL DR
{ roTWiz. HBREVHETH 2L, BETEVEWV)
BEFTE A2 L, HIBKICHERES A IS D
BWiEDH A, BEHRGERRE L TieE0&IRE 13
IZBBTEATCWLLEEZD.
EMIIERREICERD 205, SFICENBELHL
HDIERIN TS, EREIANVY—ORRTEENS,
3DCRTLA L DIGEED -0 O¥EEIL 6 FILL LICHER I T
7o ERERERIRET, IMRTIZ20034E7- O D 2 e DEHFIAS
BEIWTEY, BRICGERAMERL TV, FREAD
HEATHIER 1220034E 12 L8 L T22568%, 16MEERE 2 Tva7e,
FGMEES), SRICHTVER T — FIGEILEEE T, 725608 m L
TBY, WATHERRDITHREML T, BBz LT
CT simulatoriZ§ TIZ57% DR IZER L Tz, L L,
HERBET39~97% DN L—3 3 V' o 7. REETE
DEEFE I/ MRERERE, BMrE(, FEITRE(LS
IZohT, Hf, BEIFE 2o Tz, HETIEB 100
~199A £ C : 200~299 A\ T (MALD10% WL, +H, ¥
M, ThERSREMMBR LN/, E6IiZ, C:200~299
AED 1 300~399 AN IZ2 (BFD10% KA, FRD10%HE
) AS, &51Z, E:400~499A &F : 500 ALL B2 2 (FA%
IZBEHD10% B, PED10%EIM) R S5, DEEIC
BB L2 (BAD10% M, FRD10%ED) P EES
N7z, ThODEISEFRH TR L, BENT, #%B3 53R
SHLBEBEINL0I, ABRERPEEOBMA BRI IIT
bhTwaizd, BEBICHT IR v 7HPEBEROH

BT, AANEICETTRE WRIETERICRET 5720
b Lz,

A%y THRITBREEHEIMEE L THEATETVS, &
BEHEWNY | FTERSHRESEY - ) THRET L L247A

SRy, KEDROIFEDOEHEDTHB200 N EEEL T
T EHIT, AOBRERMOBEILEERETL L, B

TOAMOEMD, YMFRL-BEHEMITL-F%
P TRV, EHLESINILETHE. BEAI v 7
DQOLET HBash, FHIIE 28 CTHETS. DEM
SHRBATIZ2003F B 9IC LB L T8O, ¥EEZEY
B34 AL Twi, BEHRERLEEE LT I2578
PEFENL. BELD S, SR ERGHRIEMER L
DEHITATI Y PERTWRN,

FRENEEIEN - fREIX IR EETL, AEI%2%
PAE, MRBRA2%EIML 7. EBKILDERIA TR IE R
EFOSMZIHEL LIRS TV, BESR, NEB
OEFITEBERED 2 IR LN, BEHREEILB
EECEEL BRI R LTVAIEFBETF—7E LT
LIRENT, HRPETARD E, C200~29AUTFTOFh
HET, BEBENNEEDI6% % B TVv7z, FICA 199
AUTTCi220% %2 5D TB Y, BRIMEEERIBEBEOEL
SIFHERPETTTICEATVREDOR S Lkv,

HIRFUICIZ AOL000A %72 ) OBGHRIGEERT BEEIZ
1.7~08AD 2 U LOEFBE I N, &EFHTI2A
TdHY), ZTOEII003FEED VL IZZEKTH -7, 11
7 ) ZF RO AORBE R SETHI17H9,000A & % o
Tz, HREICIIFERDISHI000A, S, BIE, &
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NIE, KFEDI0751,000A\F COFEE R ENBREI NI,
KEDHEEDTIZNFAIZ1ETH Y, FHHIIIIRIIE
WEEZRLTWS, bHERIIEONN) -3 v idd b
LOD, LECH—CAHERTVEILNRFHE. 158
BN DBERIIZSEZTHY, 4%, BLEZOLD
DML 2 EOHEMEER L IEETAIDICABEHEEI
wrEINE, BOLToEBRBITAHLEELS. L
L, FRHCBELZERIEP» o TWnaKHEREH10%
ICALNDDT, EFEEEEREL L, B THRENLRE

SSEBULETHA . T2, BEOARY ZIZHEEN

VETHA. 3 KTLL, dual energyl) BIE4 R EHEEF
i )oD0H5b. JASTROREEHMITT R TOREFET
RIE 1 ZUERREN TV, BENFTERNRERE
DE»PLIE, EOKBELEEPLETHA ). FICEE
By, 1 ZEFABRERIHITLTRY, KkbHHRE
PR E QRS FEEOBRANLKIZIEEMIIT T Z28E

F— % L LTHBIZRZABTEEAN TV 2V, I HIZBR
D&, HEREFROBEICE %) BFOEME T
WABFRRIZEBBEF-EADETIRI V2T TV D
720, BEROBTICEHENIITL-F2 002025
ZOTIIRVWRLEBEEINS, BE, FEHBROMK
MHEREECTBEEIN TV ABRICEHEIRET A2 LIC
LY, 4%, KigZzBEEEME RADLWEREFH 5.
ZORFITKE DOHAER ORI LB L TV b &b
T, ,

BRI, TOEHEERETIT - bTi2L, BE
HlEE bEELAZEEETH L. EoFCEDERS
., JASTROSE R BEEOF®E & b ICJASTRODFEREIZ
KELFSLTWS, SEBHTE 2dhoakiciE, <
DREOBEFEBD ) 2, KENIRIEHHE 2.

BE  AAERICB W EEORSTRIGR R DK
SHERHE, MR, HUE, BURMEM L - CRER
POBRICHH BB D) — S ORELMNZ L
UNIZIAEA (DIRAC) O F— Z/HBIZBE L TEE*H-> T

W W BATREFE AR, LIREREEICECH
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Abstract: A national structure survey of radiation oncology in 2005 using questionnaire was conducted from
March 2006 to February 2007 by JASTRO. The response rate was 96.9%: 712 out of 735 completed the
questionnaire. Annual patients’ load/FTE (full time equivalent) radiation oncologist was 247. The corresponding
data according to the institutional stratification including 21FTE radiation oncologist (A) or <1 (B) were 200
and 159 (calculated as FTE=1 to avoid overestimation in B institutions), respectively. More than 300 patients/
FTE radiation oncologist (warning level for decline of quality of care) were treated in one fourth of the A
institutions. The data/radiotherapy technologist were 117. In designated cancer care hospitals, larger numbers
of cancer patients were treated with the more functionally sophisticated linac and CT simulator compared to
other hospitals. Geographical variation in patients’ load/FTE radiation oncologists ranged from 148 to 478
while radiotherapy technologists ranged from 73 to 191. The number of cancer patients/linac exceeded 400/
year (warning level) in the institutions with heavy load/FTE radiation oncologist 2300/year (A) and in those
with number of new patients 2800/year.

Key words: Structure survey, Radiotherapy facility, Radiotherapy personnel
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Table 1 Annual numbers of cancer patients treated with radiation, linac, and by radiation oncology professionals. Plus, patients’ load/personne! according to
stratification of institution by FTE radiation oncologist

£ (712) - AREERRE (274) ™ FEERIE (438) %
s 8% 1HBRTEE O BE 1 m FFE BR
EEEH 268.5 191,173 4442 121,711 158.6 69,462
FREER 2195 156,318 361.2 98,968 1309 57,350
V=7 v ER _ L1 765 13 368 0.9 397
BgtE G #E 4 E (FTE) ® 1.1 774.5 22 609 0.4 165.5
JASTROZEE (¥#h) 0.6 426 13 350 0.3 76

;';%ﬁszﬁ/mmmwﬁa%1%“'_"’“ e
m%ﬁmﬁﬁ%&&m&(%&) 15 1,061.7 2.5 686.1 0.9 375.6
TGTAR G R LA R (S E) 0.8 572.8 0.8 223.2 0.8 349.6
SRR Y B R (B +3k ) 23 1,634.5 3.3 909.3 1.7 7252

EFDBLH(FE) 0.2 117 0.3 86 0.1 31
ExmBETH GEEE) 0.04 30.1 0.08 23.1 0.02 7
[E%%Ei:tﬁ( %@H#mﬁb) 0.2 147.1 0.4 109.1 0.1 38
nuﬁmﬂiﬁ( & Q) 4 0.4 256.8 0.6 164.5 0.2 92.3
MEEHELTHEGEEE) 0.02 13.0 0.03 9 0.01 4

0.6 173.5 0.2

R ERLH(FE+IEHE) ' 04

®1 FTE (full time equivalent) J@40ﬁf3ﬁ§'fﬁ?“ﬁ$ﬁ¥%k&ﬁt LAERBH /-
%2 ARGERB FTE= 1D HEE%

¥ BifEERfE FTE<1DME%

™ FTE<1 DR OB EIIFTE=1 LLTRE
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Fig. 1 Distribution of annual patient load/FTE radiation oncologist in radiation oncology facility.

Horizontal axis represents facilities arranged in order of increasing value of annual number of patients/
FTE radiation oncologist within facilities.
Q1: 0-25%, Q2: 26-50%, Q3: 51-75%, Q4: 76-100%.
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Fig.2 Distribution of annual patient load/radiation technologist in radiation oncology facility. Horizontal
axis represents facilities arranged in order of increasing value of annual number of patients/radiation
technologist within facilities.

Q1: 0-25%, Q2: 26-50%, Q3: 51-75%, Q4: 76-100%.
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Table2 Annual numbers of cancer patients treated with radiation, linac, by radiation oncology personnel. Plus, patients’ load/personnel in designated
cancer care hospitals according to stratification of institution by FTE radiation oncologist

Lg% (266) %! HEERRE (142) HEERRE (124)

| FEERFY BH 15& R B 115@ sy B v §
EBER 369.2 98,201 5149 73,110 202.3 25,091
BHEER 298.5 79,408 412.6 58,594 167.9 20,814
V=T v Ak 1.2 325 14 204 1.0 121
s 678 L= (FTE) 1.4 3725 22 311.1 0.5 61.4
JASTROZ "'E(’%‘féﬂ) 0.9 234 1.4 199 0.3 35
CEEEMFTERRERERSE % . 26360 o L ass0e. i amy B
%ﬁ%%&/ﬂﬁﬁz%ﬁr‘ﬁ?ﬂéﬁlz AT e 32T R T 1883 L T 1619
SR G A MR (B AE) : 1.9 518.5 27 388.6 1.0 129.9
BEHRIEEE L A S (GEfE) 0.8 216.1 0.9 126.3 0.7 89.8
Ezéz‘ﬁr‘*ﬁ?ﬂéﬁz&ﬁ&(ﬁﬁﬁﬁfi) 734.6 36 5149 1.8 219.7

E%%Ei&(ﬁ?ﬁb)

R B+ 3% (JEE ) ' 0.05 14.1 13.1 0.01 1
49.1 0.1 14

E%%Eﬂ:& (’%‘§1J+3F aifl)
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nu"ﬁ*""“ﬂii%ﬁ (’%‘E}ﬁ? w §JJ)
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Fig.3 Distribution of annual patient load/FTE radiation oncologist in designated cancer care hospitals. Horizontal
axis represents facilities arranged in order of increasing value of annual number of patients/FTE radiation oncologist
within facilities.

Q1: 0-25%, Q2: 26-50%, Q3: 51-75%, Q4: 76-100%.
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Q1: 0-25%, Q2: 26-50%, Q3: 51-75%, Q4: 76-100%.

Table 3 Number of equipments and their functions in both nationwide and designated cancer care hospitals according to stratification of

institution by FTE radiation oncologist

LHi% (%) AREERRE (%) HaERRE (%)
S EBSHRG R SRR T120ER% 274HEE% 438HEER
Linac 657(92.3) 263 (96.0) 394(90.0)
with dual energy function 451(63.3) 217(79.2) 234(53.4)
with 3DCRT function (MLC width=<1.0cm) 397(55.8) 196(71.5) 201 (45.9)
with IMRT function 141(19.8) 92(33.6) 49(11.2)
CT simulator 394 (55.3) 194(70.8) 200(45.7)
DA BHEEHEH S TR 2665EE% 1425 7% 1241638
Linac 258(97.0) 140(98.6) 118(95.2)
with dual energy function 204(76.7) 125(88.0) 79(63.7)
with 3DCRT function (MLC width=<1.0cm) 181(68.0) 112(78.9) 69(55.6)
with IMRT function ' 78(29.3) 57(40.1) 21(16.9)
CT simulator 175(65.8) 107(75.4) 68(54.8)

BEROSHFEETL TS, £EMICIE, dual energytisEid
63%, 3DCRTH#AE (MLCIE<lcm)i356%, IMRTHEAEIZ20
%, CT simulatorid55% 22 S hTw7z., HERENT
12, AKEER TIZENREFNTI%, 72%, 34%, T1%IZERES
NTwiz, BRERTRENENSI%, 46%, 11%, 46%1C
EEIN TV, AMREBREFZDlinacDEWEELCT
simulator§% §$0Ji FNENHABDEREIEESN
7:.

—h, BAR ﬁkﬁwﬁﬁhmﬁu £ EBIZ iZdual
energy#25E1377%, 3DCRTH#REIZ68%, IMRTHEAE 4129
%, CT simulatori366% (23 S, MaRBHITIZAMER
X EFENFNL8%, 79%, 40%, 75% i, BHER 'cci%n%“
N64%, 56%, 17%, 55%IEBINT 7z, [FERIC, HE
ERRB R DlinacD B HERE & CT simulatoriX BFRICH, £hEh

FR0%DEEMREIN,. 2EFES L FTASEREERS
JRIETIL, linac&4%EE & CT simulatoriZ i F NEN#H10% D
ERPEBEE I,

4. WEFNOHSHEARERESR, HAHGARBNES &
URSHSARBL RN ) OBEHAH

Table 4 {2, FBERFEFIDOAOY, BEHREEEREHK
(FHE+FR), BERERNE, JASTROZEEHK, FTERSGHER
HEEYERSB I O FIERSHRGEELEL - Y 0ES
EH(BEET), BUHREREURME (FE+FEH) B
U BT GARIE LR - ) OEBER(BERAT),
EEYEH, [ETELTHEEFRL TS, | FTERSH
BEESEL ) DEBRER(BEEM) 1, 4BAEER
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Table 4 Number of patients, facilities, certified personnel, patient load/personne! according to prefecture

— AD® BEBGRESERA R JASTRO  FIEBHBHHIELRE HERESEIHER EFHRiR oRERLH
THOOBfripwA  (AOLASEEER) (EEZADL00A) ZEER  (REERFIEA)  (EEERESEA) (RBSERD) (REWFEH)

L& 5,628 11,852(2.1) 31(182) 25 45.6(259.9) 70.9(173.3) 6 21
FHE 1,437 1,733(1.2) 10(144) 6 9.5(182.4) 23.0(75.3) 4 7
HFE 1,385 1,07(1.4) 9(154) 2 6.7(284.6) 16.0(127.1) 1 2
BiHE 2,360 3,955(1.7) 13(182) 6 14.4(274.3) 32.0(123.6) 3 6
e 1,146 1,954 (1.7) 11(104) 2 9.9(197.4) 19.0(102.8) 0 2
[HEZ=8 1,216 1,550(1.3) 8(152) 2 5.3(292.5) 12.8(121.1) 2 0
FBRE 2,091 2,294(1.1) 9(232) 2 9.9(231.7) 18.0(127.4) 2 0
KIRIE 2,975 3,679(1.2) 16(186) 6 18.0(204.4) 32.5(113.2) 5 3
HARE 2,017 3,404(1.7) 10(202) 5 9.7(350.9) 31.0(109.8) 2 4
BEER 2,024 3,571(1.8) 13(156) 17 24.1(148.2) 27.1(131.8) 2 15
BEE 7,054 6,135(0.9) 20(353) 15 22.0(278.9) 55.5(110.5) 4 8
TER 6,056 7,931(1.3) 21(288) 24 47.3(167.7) 72.3(109.8) 13 12
HEH 12,577 25,561 (2.0) 70(180) 62 100.7 (253.8) 223.7(114.3) 24 42
HEE)E 8,792 11,637(1.3) 37(238) 32 434(268.1) - 1054(1104) 8 12
HiBe 2,431 3,536(1.5) 14(174) 6 11.6(304.8) 34.5(102.5) 3.1 1
BWE 1,112 1,990(1.8) 8(139) 4 6.0(331.7) 18.5(107.6) 1 6
BIIE 1,174 1,938(1.7) 8(147) 3 5.2(372.7) 17.3(112.3) 1 2
EHE 822 1,097 (1.3) 8(103) 4 6.3(174.1) 15.0(73.1) 5 4
LIS 885 1,271(1.4) 4(221) 3 7.2(176.5) 7.0(181.6) 0 0
 REFE 2,196 3,167(1.4) 14(157) 5 9.5(333.4) 26.6(119.1) 1 0
IR 2,107 2,928(1.4) 11(192) 3 9.1(321.8) 20.5(142.8) 3 3
iy 3,792 6,977(1.8) 27(140) 10 25.0(279.0) 65.5(106.5) 4 55
FHE 7,255 9,366(1.3) 37(196) 15 34.4(272.7) 78.0(120.1) 4 11
—ER 1,867 2,570(1.4) . 13(144) 5 9.0(285.6) 23.5(109.4) 1 2
BEER 1,380 1,490(1.1) - 9(153) 3 7.2(206.9) 19.0(78.4) 2 3
R 2,648 3,608 (1.4) 13(204) 11 18.9(190.9) 31.0(116.4) 4 6
KERAF 8,817 12,885(1.5) 44(200) 29 46.4(271.7) 116.8(110.3) 9 233
C RER 5,591 8,371(1.5) 32(175) 22 38.3(218.6) 77.5(108.0) 5 12
ZRE 1,421 2,175(1.5) 8(178) 8 9.9(219.7) 25.0(87.0) 3 6 -
FoELE 1,036 1,684(1.6) 9(115) 4 7.1(237.2) 19.0(88.6) 2 1
BRUR 607 1,091 (1.8) 6(101) 1 " 5.3(207.4) 8.0(136.4) 0 2
BRI 742 1,145(1.5) 6(124) 2 3.9(292.1) 10.0(114.5) 1 1
fE LR 1,957 2,742(1.4) 11(178) 8 10.3(266.2) 21.6(126.8) 2 5
=1 2,877 5,496 (1.9) 19(151) 18 21.7(253.9) 39.5(139.1) 3 9
Wog 1,493 2,049(1.4) 12(124) 4 8.5(241.1) 20.7(99.0) 0 3
ERE 810 1,097(1.4) 5(162) 2 4.6(238.5) 10.0(109.7) 3 3
EFNE 1,012 1,375(1.4) 10(101) 7 7.8(176.3) 13.0(105.8) 0 3
pags oy 1,468 2,019(1.4) 10(147) 5 9.1(221.9) 18.5(109.1) 0 4
A 796 1,180(1.5) 6(133) 3 4.6(256.5) - 9.0(131.1) 0 2
R 5,050 7,925(1.6) 27(187) 17 34,0(233.1) 52.0(152.4) 5 11
#FERE 866 1,051(1.2) 4(217) 1 2.2(477.7) 5.5(191.1) 0 0
RFE 1,479 2,029(1.4) 7(211) 4 7.4(274.2) 14.0(144.9) 2 2
REARE 1,842 2,562(1.4) 13(142) 4 '9.4(272.6) 22.5(113.9) 1 2
KoE 1,210 1,859(1.5) 12(101) ) 5.0(371.8) 16.8(110.7) 0 0
=101 1,153 1,962(1.7) 9(128) 2 6.8(288.5) 17.0(115.4) 1 1
BERBER 1,753 2,125(1.2) 12(146) 3 8.6(248.5) 15.0(141.7) 4 2
AR 1,362 1,250(0.9) 6(227) 2 7.8(160.3) 7.5(166.7) 1 0
e 127,768 191,173 (1.5) 712(179) 426  774.5(246.8) 1634.5(117.0) 147.1 269.8
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