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Purpose: To evaluate the ongoing structure of radlatmn oncology in Japan in terms of equipment, personnel, pa-
tient Ioad, and geographic distribution to identify and improve any deficiencies.
Methods and Materials: A questionnaire-based national structure survey was conducted from March to December
2008 by the Japanese Society of Therapeutic Radiology and Oncology (JASTRO). These data were analyzed in
terms of the institutional stratification of the Patterns of Care Study.
Results: The total numbers of new cancer patients and total cancer patients (new and repeat) treated with radiation in
2007 were eshmated at 181,000 and 218, 000 respectivel iy There were 807 linear accelerator, 15 telecobalt, 46 Gamma
Knife, 45 *Co remote-controlled after-loadmg, and 123 *?Ir remote-controlled after-loading systems in actual use. The
linear accelerator systems used dual-energy function in 539 units (66.8 %), three-dimensional conformal radiation ther-
apy in 555 (68.8%), and intensity-modulated radiation therapy in 235 (29.1%). There were 477 JASTRO-certified ra-
diation oncologists, 826.3 full-time eqmvalent (FTE) radiation oncologists, 68.4 FTE medical physicists, and 1,634 FTE
radiation therapists. The number of interstitial radiotherapy (RT) administrations for prostate, stereotactic body radio-
therapy, and intensity-modulated radiation therapy increased significantly. Patterns of Care Study stratification can
clearly identify the maturity: of structures based en their academic nature and caseload. Geographically, the more
JASTRO-certified physicians there were in a given area, the more RT tended to be used for cancer patients.
Conclusions: The Japanese structure has clearly lmproved during the past 17 years in terms of equipment and its
use, although a shortage of personnel and variations in maturity disclosed by Patterns of Care Study stratification
were still problematic in 2007, © 2010 Elsevier Inc.
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INTRODUCTION

The medical care systems of the United States and Japan
have very different backgrounds. In 1990 the Patterns of
Care Study (PCS) conducted a survey of the structure of ra-
diation oncology facilities in 1989 for the entire census of
facilities in the United States (1). In 1991 the Japanese So-
ciety of Therapeutic Radiology and Oncology (JASTRO)
conducted the first national survey of the structure of radio-
therapy (RT) facilities in Japan based on their status in
1990, with the results reported by Tsunemoto (2). The first
comparison of these two national structure surveys to illus-
trate and identify similarities and differences in 1989-1990
was conducted by Teshima et al. (3) and reported in 1996.
The resultant international exchange of information proved
especially valuable for Japan, because we could improve
our own structure of radiation oncology based on those
data.

The Japanese structure has gradually improved in terms of
a greater number of cancer patients who are treated with radi-
ation as well as public awareness of the importance of RT. The
Japanese Society of Therapeutic Radiology and Oncology has
conducted national structure surveys every 2 years since 1990
(4), and in 2006 an anticancer law was enacted in Japan, which
strongly advocates the promotion of RT and an increase in the
number of radiation oncologists (ROs) and medical physi-
cists. The Japanese Ministry of Education, Sciences, and
Sports is supporting the education of these specialists at uni-
versity medical hospitals. Findings of international compari-
sons and the consecutive structural data gathered-:and
published by JASTRO have been useful for an understanding
of our current position and future direction (4, 5). In this report
the recent structure of radiation oncology in Japan is analyzed
and compared with the data of 2005 (5).

METHODS AND MATERIALS

From March to December 2008, JASTRO conducted a question-
naire based on the national structure survey of radiation oncology in

Volume M, Number M, 2010

2007. The questionnaire dealt with the number of treatment ma-
chines by type, number of personnel by category, and number of pa-
tients by type, site, and treatment modality. To measure variables
over a longer period of time, data for the calendar year 2007 were
also requested. The response rate was 721 of 765 active facilities
(94.2%). The data from 573 institutions (79.5%) were registered
in the International Directory of Radiotherapy Centres in Vienna,
Austria, in October 2008.

The PCS was introduced in Japan in 1996 (6-15). The Japanese
PCS used methods similar to those of the American version, which
used structural stratification to analyze national averages for the data
in each survey item by means of two-stage cluster sampling. We
stratified RT facilities throughout the country into four categories
for the regular structure surveys. This stratification was based on ac-
ademic conditions and the annual number of patients treated with ra-
diation at each institution, because academic institutions require and
have access to more resources for education and training whereas
the annual caseload also constitutes essential information related
to structure, For the study reported here, the following institutional s
stratification was used: A1, university hospitals/cancer centers treat-
ing 440 patients or more per year; A2, university hospitals/cancer
centers treating 439 patients or fewer per year; B1, other national/
public hospitals treating 140 patients or more per year; and B2, other
national hospital/public hospitals treating 139 patients or fewer per
year.

We used SAS 8.02 (SAS Institute, Cary, NC) (16) for statistical
analyses, and statistical significance was tested by means of chi-
square test, Student ¢ test, or analysis of variance.

RESULTS

Current situation of radiation oncology in Japan

Table 1 shows that the numbers of new patients and total
patients (new plus repeat) undergoing radiation in 2007
were estimated at 181,000 and 218,000, respectively, show-
ing a 7.3% increase over 2005 (5). According to the PCS
stratification of institutions, 40.1% of the patients were
treated at academic institutions (Categories Al and A2),
even though these academic institutions constituted only
18.6% of the 765 RT facilities nationwide,

Table 1. Patterns of Care Study stratification of radiotherapy facilities in Japan

Average new
: New patients/  Total patients Comparison ~ Average total Comparison
Institution Facilities ' "patients facility*  (new + repeat) with patients/ with
category Description (n) . (n) (n) n) data of 2005% (%) facility* (n)  data of 2005 (%)
Al UHand CC (=440 -~ 71 49,866 702.3 60,398 10.0 850.7 2.3
patients/y) ‘
A2 UH and CC (<440 71 17,974 253.2 21,867 2.1 308.0 -3.6
patients/y)
B1 Other (=140 288 78,154 2714 94,188 6.1 327.0 6.8
patients/y) ’
B2 Other (<140 291 24,235 833 28,634 9.6 98.4 8.8
patients/y)
Total 721 170,229% 236.1 205,087 7.3 284.4 5.9
Abbreviations: UH = university hospital; CC = cancer center hospital; Other = other national, city, or public hospital.
£ <0001 >
Rate of increase compared with data of 2005. The calculating formula was as follows: 2222 222,7‘, (;');gg's“ (‘,’,f) 2005 (9) ¢ 100 (%). Qs

b

! The number of radiotherapy institutions was 765 in 2007, and the number of new patients was estimated at approximately 181,000; the
corresponding number of total patients (new plus repeat) was 218,000.
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The cancer incidence in Japan in 2007 was estimated at
692,502 (17), with approximately 26.1% of all newly diag-
nosed patients treated with radiation. This number has in-
creased steadily during the last 17 years and is expected to
increase further (12). In 1990 the rate was estimated to be ap-
proximately 15% (3). The corresponding rates were 16%,
17%, 20%, 22%, 23.3% (4), 24.5% (5), and 26.1% in 1995,
1997, 1999, 2001, 2003, 2005, and 2007, respectively.

Facility and equipment patterns

Table 2 shows an overview of RT equipment and related
functions. There were 807 linear accelerator (linac) systems,
15 telecobalt systems, 46 Gamma Knife systems, 45 0Co re-
mote-controlled after-loading systems (RALSs), and 123
192y RALSs in actual use. The linac system used dual-energy
function in 539 units (66.8%), three-dimensional (3D) con-
formal radiation therapy (CRT) in 555 (68.8%), and inten-
sity-modulated radiation therapy (IMRT) in 235 (29.1%).
The IMRT function was used more frequently in the equip-
ment of academic institutions (Al, 61.6%; A2, 31.9%) than
that of nonacademic institutions (B1, 26.4%; B2, 13.0%).
However, 3D CRT functions were disseminated widely in
both academic and nonacademic institutions, with more
than 50% even in B2 institutions. Image-guided radiation
therapy functions have been gradually spreading from Al in-
stitutions (28.5%) to the other types of institutions (8.2% to
11.1%), although the rate of expansion has remained low.
The annual numbers of patients per linac were 400 for Al in-
stitutions, 238.6 for A2, 296.2 for B1, and 98.4 for B2. The
number of institutions with telecobalt in actual use showed
a major decrease to 15, and Gamma Knife was installed
more frequently in B1 and B2 institutions. A significant re-
placement of %°Co RALSs with *?Ir RALSs was observed
especially in academic institutions, whereas the number of
new-type °°Co RALSs in use did not increase. Six particle
machines were registered in this survey, two with carbon
beam and five with proton beam irradiation. One machine
at Hyogo is delivering either carbon or proton. Although HI-
MAC at Chiba has two synchrotrons, it was 'fegistered as one
machine in the 2007 survey. The total number of new cancer
patients treated at these six institutions was estimated at 1,643
(0.9% of all new patients in Japan). Twenty-one advanced in-
stitutions were included in the A1 Category and treated more
than 800 patients per year. They.were equipped with linac
with dual-energy function (77.6%. of the institutions), 3D
CRT function (91.4%), and IMRT function (65.5%), as
well as with '*?Ir RALS (85.7%) and a computed tomogra-
phy (CT) simulator (95.2%).

Table 3 shows an overview of RT planning and other
equipment. X-ray simulators were installed in 60.9% of all
institutions and CT simulators in 65.6%, with the latter
exceeding the former for the first time in 2007. There was
a significant difference in the rate of CT simulators installed
by institutional stratification, from 93% in Al institutions to
52.6% in B2 institutions. Very few institutions used magnetic
resonance imaging for RT only, whereas computer use for
RT recording was pervasive.

Staffing patterns and patient loads

Table 4 shows the staffing patterns and patient loads by
institutional stratification. “‘Full time or part time’* indicates
the style of employment. Even full-time ROs must share the
diagnosis in a week in smaller institutions like B2 institu-
tions. We considered that these numbers were not sufficient gs
for accurate evaluation of personnel. Therefore full-time
equivalent (FTE) (40 hours/week only for radiation oncol-
ogy service) data were surveyed depending on clinical
working hours for RT of each person. For example, FTE
of a person who has 4 days working is 0.8 and that of 1
day is 0.2. The FTE of an institution that has 3 persons
with 0.8, 0.2, and 0.4 is calculated as 1.4 in total. This is
a measure to represent actual personnel at each institution.
The total number of FTE ROs in Japan was 826.3, whereas
the average numbers were 4.3 for Al institutions, 1.4 for
A2, 1.0 for B1, and 0.5 for B2. The number in B1 institu-
tions improved by 12.1% compared with 2005 (5). The
overall patient load per FTE RO in Japan was 248.2, and
the numbers for Al, A2, Bl, and B2 institutions were
200.1, 218.2, 327.3, and 209.9, respectively, with the pa-
tient load for B1 institutions being by far the highest. The
increase in the rate of FTE ROs was 6.7% over 2005 (5).
In Japan 39% of the institutions providing RT have their
own designated beds, where ROs must also take care of
their inpatients. The percentage distribution of institutions
by patient load per FTE RO is shown in Fig. 1, indicating
that the largest number of facilities featured a patient/FTE
staff level in the 101 to 150 range and the second largest
number was in the 151 to 200 range. The blue areas of
the bars show that 56% of the institutions (405 of 721)
had fewer than 1 FTE RO. Compared with the data of
2005 (5), the patient load is shifting to a larger volume.

A similar trend was observed for RT technologists and their
patient load by institutional stratification. The percentage dis-
tribution of institutions by patient load per radiation technol-
ogist is shown in Fig. 2. The largest number of facilities had
a patient—per—RT technologist level in the 101 to 120 range,
with the second largest number showing a range of 61 to 80
and the third largest showing a range of 121 to 140. There
were 68.4 FTE medical physicists and 106.6 RT quality as-
surance {(QA) staff. For this survey, personnel numbers
were checked for duplicate reporting by individual identifica-
tion on staffing data, and these data will be analyzed in detail
in another report. Finally, there were 494.4 FTE nurses.

Distribution of primary sites, specific treatment, and
palliative treatment

Table 5 shows the distribution of primary sites by institu-
tional stratification. The most common disease site was
breast, followed by lung/bronchus/mediastinum and genito-
urinary sites. In Japan the number of patients with prostate
cancer undergoing RT was 16,225 in 2007, an increase of
22.7% over 2005 (5). By disease site, the rate of increase
was the highest for prostate cancer, at 22.7%; the second
highest was for breast cancer, at 20.1%; and the third highest
was for lung cancer, at 14.9%. Stratification of institutions
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Japanese structure of radiation oncology in 2007 @ T. TESHIMA ef al. ’ 5

441 5 é‘? & indicates that the rate of increase was notable for lung at Al,
442 g ° E B1, and B2 and the corresponding rates for prostate cancer
443 ; ~ = ,E % were high at A1, A2, and B1, from 24.7% to 26.2%. On the
444 g Bl e oY R ‘a other hand, the corresponding rate for breast was the lowest
445 gn| T2 '° § g (15.6%) at Al, whereas those at A2, B1, and B2 ranged
446 B & o o from 20.7% to 22.5%.
447 g gs Table 6 shows the distribution of usage of specific treat-
448 S E, L5 ments and the number of patients tredted with these modal-
449 5 g ities by PCS stratification of institutions. Use of interstitial
450 ﬁ ’f 84 irradiation, radioactive iodine therapy for prostate cancer,
451 ol & 348283 =B stereotactic body RT, and IMRT increased significantly
452 a CEaR 2 Ay by 19.0%, 52.4%, 50.2%, and 270.7%, respectively, over
453 1t > iy 2005 (5). On the other hand, the use of intraoperative RT de- qo
454 -% i’ 25 2y creased significantly by 35.1% and that of hyperthermia de-
455 & el < 2n 28 nQ g % creased by 41.5%: Institutional stratification shows that
456 E I 2% v o B, there was ‘a dramatic increase of 623.6% in the use of
457 35 == g8 IMRT in Bl (5). In 2007, 58 institutions (8%) actually
458 .§ N § & used IMRT. This percentage was significantly lower than
459 2 el 0ol o g a 235 linac systems with IMRT function (29.1%) as shown
460 2| @ | adZI°d 85 in Table 2.
N : = . . .
461 2| el < & Table 7 shows the number of patients with brain or
462 El = %a bone metastasis treated with radiation according to the
463 g1 & N g g on = o . same institutional stratification. The B1 institutions treated
464 © Sl mfge & f‘g: 'g S more patients with brain metastasis (13.9% of all patients)
465 o oo =3 a than other types of institutions, whereas usage of radiation
466 g e g £ § for bone metastasis ranged from 11.4% for Al to 17.4%
467 & x| =T <~ ! 2 S for B2. Overall, more patients with bone metastasis
468 Bl & ¥ "8IS 2 5 g were treated with radiation at nonacademic than at aca-
469 21 ¢ & & §§ [ demic institutions. Compared with the data of 2005 (5),
470 % & - b %‘ , @ the number of patients with brain metastasis increased
471 3| B nob®ew | 83 .5 . by 38.6%.
412 % 18355 8 | g8 %8 :
3 SO € w ¢
4713 g o 8 g E s ~ ‘\\0) S~ Geographic patterns
474 'g e % = E’ S (2) o R Figure 3 shows the geographic distributions for 47 pre-
as o x| 20 g a— k| § o & &\ fectures of the annual number of patients (new plus repeat)
476 g S T 8r g ; & o g 8 2‘ %' ‘ -~ = per 1,000 population arranged in order of increasing number
477 8| u =& THEEe of JASTRO-certified ROs per 1,000,000 population (18).
478 5 5 e g4 8 Ty There were significant differences in the use of RT, from
479 5 2] 9 SLen N:Y £g § E i ; 0.9 patients per 1,000 population (Saitama and Okinawa)
480 _'g E g_ﬂl: : .8 ;%.: 3,,35 to 2.1 (Miyagi). The average number of patients per 1,000
481 E N ‘g, ;é ;g E population per ‘quarter ranged from 142 to 1.69
482 = a9 GEESw (p = 0.0996). The more JASTRO-certified physicians there
483 2| % \E ; 23 g g :sg ﬁ‘,g were in a given area, the more RT tended to be used for can-
484 E o § hd =S8 E .g cer patients, although the correlation was of borderline sig-
485 & < E - E ) o nificance. A similar trend was observed in 2005 (5). The
486 Z gg g B BB utilization rate of RT in every prefecture increased in
487 AT ST8 »,';,E = § pa 2007 compared with 2005. However, the rate in 2007 was
488 SR I FE8ER not related to a prefecture’s population density, as we also
gg 3 ELES observed in the data for 1990 (3).
E " §23
o s:| 3§ 5 | 252 28 DISCUSSION
493 o g g o 5 ,::uf é’ g ;? 8 § In 1990 there were fewer facilities for radiation treatment
494 g 5| 58868 5%0 ,§ £ E g and patients treated with radiation in Japan than in the
495 i 5 —é 5 E & 2 K S S%EE United States. However, the numbers of patients in Japan in-
496 > E: B g 8 g‘ 8| 2 .§ _E‘ff’ creased significantly during the next 17 years by a factor of
497 X O e 8] ga 2.8 compared with the number in 1990 (3). However, the
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Table 4. Structure and personnel by Patterns of Care Study institutional stratification

Structure and personnel

Comparison with

Al (n=171) A2 (n=171) Bl (n=288) . B2(n=291) Total (n = 721) data of 2005* (%)

Institutions/total 9.8 9.8 39.9 404 100 —
institutions (%)

Institutions with RT bed 59 (83.1) 35 (49.3) 120 (41.2) 67 (23.3) 281 (39.0) -2.1(-1.3h
(n)

Average RT beds/ 129 32 2.8 1.0 3.1 -139
institution ()

No. of ROs (full time + 350 + 47 142 +35 336 + 188 179 + 264 1007 + 534 6.1
part time) :

JASTRO*-certified ROs* 198 64 169 46 4717 12.0
(full time) _

Average JASTRO- 2.8 0.9 0.6 02 0.7 16.7
certified ROs/institution

Total (full time and part 301.9 100.2 287.8 136.4 826.3 6.7
time) RO FTE* L

Average FTE ROs/ 43 14 1.0 0.5 1.1 0.9
institution

Patient load/FTE RO 200.1 218.2 327.3 209.9 248.2 0.6

No. of RT technologists 471 + 24 267+7 1046 + 31 833+3 2617 + 65 —
(full time + part time)

Total (full time and part 375.8 178.7 648.9 430.7 1634.1 —
time) RT* technologists
FTE

Average FTE RT 53 2.5 23 1.5 2.3 —
technologists/institution

Patient load/FTE RT 160.7 1224 145.2 66.5 125.5 —
technologist _

No. of nurses (full time + 162 + 16 129+ 11 454 + 72 319 + 38 1064 + 137 68.9
part time)

Total (full time and part 1185 57.7 220.9 97.3 494.4 —
time) nurses FTE

No. of medical physicists 80+2 37+2 104 +6 47+ 1 268 + 11 129.1
(full time + part time) )

Total (full time and part 26.2 6.3, - 27.4 8.5 68.4 —
time) medical physicists ‘

No. of RT QA staff (full 132+1 70 +2 222 +5 104 +0 528 +8 105.6
time + part time) \ :

Total (full time and part 315 121 46.4 16.6 106.6 —
time) RT QA staff FTE

Abbreviations: Al =university hospitals/cancer centers treating 440 patients or more per year; A2 = university hospitals/cancer centers treat-
ing 439 patients or fewer per year; B1 = other national/public hospitals treating 140 patients or more per year; B2 = other national hospital/public
hospitals treating 139 patients or fewer per year; RT = radiotherapy; RO = radiation oncologist; JASTRO = Japanese Society of Therapeutic
Radiology and Oncology; FTE = full-time equivalent (40 hours/week only for RT practice); QA = quality assurance.

Data in parentheses are percentages. “‘Full time or part time” means only the style of employment at each institution. However, FTE data
were surveyed depending on clinical working hours for RT of each person. This is a measure to reigoresent actual personnel at each institution.

* Rate of increase compared with data of 2005. The calculating formula was as follows:441a &/ 2007 (n)—data o7 2005 () .« 10y (97)

1 ) . N data of 2005 %l)
Comparison with data of 2005. The calculating formula was as follows: Data of 2007 (%) — Data of 2005 (%).

cobalt decreased to only .15. Furthermore, the various
functions of linac, such as dual energy, 3D CRT (multileaf
collimator width <1 cm), and IMRT, improved significantly.
The number of HDR RALSs in use has increased by 1.4
times, and ®°Co RALSs have been largely replaced by '*?Ir
RALSs. In 2007 CT simulators were installed in 65.6% of in-
stitutions throughout the country for a 10.3% increase over
2005 (5) and exceeded the percentage of X-ray simulators

utilization rate of radiation for new cancer patients remained
at 26.1%, less than half that recorded in the United States and
European countries, although the rate increased slightly, by
0.8% per year between 2005 (5) and 2007. For the implemen-
tation of the anticancer law, comparative data of the structure
of radiation oncology in Japan and in the United States, as
well as relevant PCS data, proved to be very helpful.
Compared with 1990, the number of linac systems in-

creased significantly by a factor of 2.45 and grew by 5.5%
over 2005 (5) whereas the percentage of systems using tele-

(60.9%). Radiotherapy planning systems were used in
95.3% of institutions, for an increase in the number of
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Fig. 1. Percentage of institutions by patient load per full-time equiv-
alent (FTE) staff of radiation oncologists (RO) in Japan. White bars
or gray bars represent institutions with 1 or more FTE staff, and blue
bars or aqua bars represent institutions with fewer than 1 FTE RO.
Spacing of the bars represents intervals of 50 patients per FTE RO.
Asterisk, The number of FTEs for institutions with FTE fewer than 1
was calculated as FTE equal to 1 to avoid overestimating patient

o7 Joad per FTE RO.

radiotherapy planning systems of 5.54 times compared with
1990 (3). Maturity of the functions of linac and possession
rates of CT simulators and systems using *°* Ir RALS also
improved further compared with 2005 (5) but still closely
correlated with the PCS institutional stratification, which
could therefore aid in the accurate discrimination of structural

maturity and immaturity and the identification of structural.

targets for improvement.

The staffing patterns in Japan also improved in terms of
numbers. However, institutions with fewer than 1 FTE RO
on their staff still account for 56% nationwide, representing
a 4% decrease compared with 2005 data (5). Therefore
more than half the institutions in Japan still rely on part-

% institution
2090

[T mnstitution with >= 1 FTE radiclogical technologist (2007)
150 Il institution with < 1 FTE radiological technologist® (2007)
’ Ef] {71 nstitution with radiological tochnologist (2005)

50

E[L&m Gfte "
0 100 300 400 500 600 700 800

Annual number of patients/ radiological technologist

Fig.2. Percentage of institutions by patient load per full-time equiv-
alent (FTE) radiotherapy technologist in Japan. Spacing of the bars
represents intervals of 20 patients per FTE staff. Asterisk, The num-
ber of FTEs for institutions with FTE fewer than 1 was calculated as
FTE equal to 1 to avoid overestimating patient load per FTE radio-
therapy technologist.

time ROs. There are two reasons for this. First, the number
of cancer patients who require radiation is increasing more
rapidly, by 7.3% in the last 2 years, than the number of
FTE ROs, which grew by 6.7% during the same period. Sec-
ond, specialist fees for ROs in academic institutions are not
recognized by the Japanese medical care insurance system,
which is strictly controlled by the government. Therefore
most ROs or other oncologists at academic institutions
must work part time at affiliated hospitals in the B1 and B2
groups to earn a living. To reduce the number of institutions
that rely on part-time ROs and thus may encounter problems
with their quality of care, a reform of Japan’s current medical
care system, especially as it applies to staff at academic insti-
tutions, is required based on treatment outcome. However,
great care is needed to ensure that the long-term success of
radiation oncology in Japan and patient benefits are well bal-
anced with costs. Therefore personal identification of ROs in g1
all four types of institutions (Al, A2, B1, and B2) was re-
corded in this survey for further detailed analysis of patient
load and real cost. Even under current conditions, however,
the number of FTE ROs increased by 2.26 times compared
with 1990 (3), with a 6.7% increase over 2005 (5). On the
other hand, patient load per FTE RO also increased by 1.44

 times to 248.2 during the same period, that is, a 0.6% increase

over 2005 (5). This may reflect the growing popularity of RT
because of an increase in the elderly population and recent
-advances in technology and improvement in clinical results.
The caseload ratio in Japan has already exceeded the limit of
the Blue Book guidelines of 200 patients per RO and has
been getting worse (19, 20). The percentage distribution of
institutions by patient load per RO showed a smaller distribu-
tion than that in the United States in 1989 (3) but also showed
a major shift to a larger size in 2007 compared with 1990 (3).
Therefore Japanese radiation oncology seems to be catching
up quickly with the Western system despite limited re-
sources. Furthermore, additional recruiting and education
of ROs are still top priorities for JASTRO.

The distribution of patient load per RT technologist shows
that only 14.7% of institutions met the narrow guideline
range (100-120 per RT technologist) and the rest were
densely distributed around the peak level. Compared with
the distribution in the United States in 1989, nearly 18% of
institutions in Japan had a relatively low caseload of 10 to
60, because there are still a large number of smaller
B2-type institutions, which account for nearly 40% of institu-
tions that do not attain the range specified by the guidelines.
As for medical physicists, a similar analysis for patient load
per FTE staff remains difficult, because their number was
very small and they were working mainly in metropolitan
areas. In Japan, however, RT technologists have been acting
partly as medical physicists. Their education has been
changed from 3 to 4 years during the last decade, and gradu-
ate and postgraduate courses have been introduced. Cur-
rently, those who have obtained a master’s degree or RT
technologists with enough c¢linical experience can take the
examination for qualification as a medical physicist, as can
those with a master’s degree in science or engineering, like

FLA 5.0 DTD m ROBI18765_proof M 4 December 2009 ® 10:09 am m ce OK



