jobs (preparation or cleaning up) was higher for nurse

leaders than nursing staff.

3.3 Analysis of Jobs by hospital function
3.3.1.  Working hours

Table | and table 3 show the working hours of nurses
in both hospitals. The working hours of nurses in the
advanced treatment hospital were longer than those of
nurses in the regional general hospital, for time spent
on serial tasks as well as on parallel tasks. Nurses in the
regional general hospital had a higher ratio of time spent
on parallel tasks compared 1o time spent on serial tasks
than those in the advanced treatment hospital.

Table 5 shows the detailed working hours of nurses
in both hospitals. The percentage of working hours spent
by nurses in the regional general hospital on jobs related

to “patient assistance with activities of daily living”™ was
higher than that for nurses in the advanced treatment
hospital. This was the opposite case for the percentage
of working hours spent on jobs related 1o “assisting

with procedures”™ and “miscellaneous activities™. Jobs

"o LE

classified as “meals.” “domestic care,” “emotional care,”
“postmortem care,” “physical examination,” “medication
administration,”  “explanation/instructing/educating.”
“collecting patient information,” *home care service,”

" o,

“teaching students,” “ward secretary jobs,” “hospital
administrative activities,” and “sending messages™ took
a higher percentage of time for nurses in the advanced
treatment hospital than for nurses in the regional general
hospital, though the opposite held for the percentage of
time spent on jobs classified as “hygiene assistance.”

“glimination management.” “arranging the patient’s

B Table 5. Detailed working hours and percentages for doctors and nurses (advanced treatment hospital

and regional general hospital)
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environment,”  “iransporting  patients,”  “Safety,”
“improving physical comfort,” “treatments,” “physical
assessment,” “exchanging information between healthcare
professionals,” “patient calls,” “chartwork,” “infection

protection” and “walking/waiting™.

3.3.2.  Time series distribution of working hours

Figure | shows the time series distribution of working
hours for nurses in both hospitals. The percentage of
working hours spent on “patient assistance with activities
of daily living” jobs decreased during the time periods
immediately after work started and before the end of
work in both hospitals. For both hospitals the percentage
of working hours spent on jobs classed as “assisting
with procedures™ was higher than in the afternoon; the
opposite of the percentage of working hours spent on
“miscellaneous activities”™ jobs.

3.3.3.  Working hours for direct and indirect jobs
Table 2 and table 4 shows the working hours spent on
direct and indirect jobs for nurses in both hospitals. The
percentage of working hours spent on direct jobs by nurses
in the regional general hospital was higher than that for
nurses in the advanced treatment hospital. The percentage
of working hours spent on direct (preparation or cleaning
up) and indirect jobs by nurses in the advanced treatment
hospital was higher than that for nurses in the regional
general hospital. The percentage of working hours spent

M Figure 1. Time series distribution of working hours.

on indirect jobs (preparation or cleaning up) was identical
for nurses of both hospitals.

4. Discussion

It is thought that the number of operations when the
nurses are not involved, and the length of these operations,
contribute to the difference in the ratio of direct and
indirect jobs when comparing job types (doctors and
nurses). We need to survey the ward of another department
and analyze their working hours by job type.

Nurse leaders did not manage patients. According
to the analysis results in 3.2 they assisted the doctor’s
examination of the patient, aided nursing staff, or
exchanged information with doctors and nursing staff.
Nursing staff primarily cared for the patient.

It is thought that the differences in the nurse’s job
elements obtained from the analysis result 3.3 are
not related to hospital function, but are related to the
differences in nursing systems. The percentage of
working hours spent on “ward secretary jobs,” “hospital
administrative activities™ and “sending messages™ by the
nurses in the advanced treatment hospital was higher than
for the regional general hospital. In the regional general
hospital, with the team nursing care system in place,
these three job elements are performed chiefly by the
nurse leaders, The percentage of working hours spent on
*“patient assistance with activities of daily living™ jobs by
nurses in the regional general hospital was higher than

The horizontal axis indicates hours in a day, and the vertical axis indicates working hours.
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that in the advanced treatment hospital, similar to that of
direct job elements. This is because the so-called nurse
leader’s job elements are not performed by nursing staff
in the regional general hospital.

In this study, a constant relationship was observed
between job type/class and job elements, This result may
change considerably depending on any one factor because
this survey was performed in limited settings, i.e., survey
schedules were short and there were few respondents.

The relationship between hospital function and job
elements was not ascertained because it was not possible
to separate them from the other factors. To do this we
would need to survey hospitals with different functions
yet having similar ward conditions.

5. Conclusion

The job elements required to be performed by each
medical staff member was proven to differ according to
Job type (doctors and nurses) and job class (nurse leaders
and staff).

In the comparison between hospitals the difference in
job elements was proven to be not due 1o different hospital
functions, but due to the ward system (ward design and
nursing system).

Acknowledgments

The authors wish to thank all nursing and medical staff
of the hospitals that cooperated in this study. This study

80 @ Japan Hospitals No. 27 / July 2008

was supported by Grants-in-Aid for Scientific Research
(as part of B-1-15310119) and the Institute of Statistical
Mathematics Cooperative Research (16-2041).

References

[1] Murray, L. R., 2002. Labor analytics software can help
control labor costs. Healthc. Financ. Manage, 56(7)
50-54.

[2] Robert, A. B., 1998, Managed Care Made Simple (2nd
ed.). Blackwell Pub, Cambridge.

[3] Finkler, A. S., Knickman, J. R.. Hendrickson, G.,
Lipkin. M., and Thompson, W. A., 1993. A Comparison
of work-sampling and time-and-motion techniques for
studies in health services research. Health, Serv. Res,
28(5) 577-597.

[4] Melissa, R. C. and Betty, L. C.. 1998. COMPUTER
USE AND NURSING RESEARCH Computerized
Data Collection: Example of a Time-Motion Study.
West, J. Nurs. Res, 20(2) 251-256.

[5] Thomas, A. B., Jerry, R. M., and Helen, C. W., 2000. A
Comparison of Time-and-Motion and Self-Reporting
Methods of Work Measurement. J. Nurs. Adm, 30(3),
31-38.

[6] Wirth, P, Kahn, L., and Perkoff, G. T., 1977.
Comparability of two methods of time and motion
study used in a clinical setting: Work sampling and
continuous observation. Med. Care, 15(11) 953-960.



W358 H9H 08FEIH 1497

' Current Organ Topics: ‘ Upper G. 1. Cancer

£t -
1. foiiif
1. EAHAEEROTMIZH7: Y
— L 5 - R e —
ANE AEETS. BH O ®WEY, Hd 2ET

W T FHIEE, BE AR, B FE
frw wt i BT % £+ R B
T0 W8T Ae s, E FET O gapt
| (M"HALHFZRLEERENE VA AGEEEEE
BRENES TEBGEREEE LR

(Jpn ] Cancer Chemother 35(9): 1497-1499, September, 2008)

L ®Iic
ORGP RITIM, W, AWML X Tiib
LTV DAY 2003 SERETT OB AU L MH S
2, AWhEoOBMER BN, LIES {hE®LTw
b

i A S, kb TlB Eh. AT
(2, MEHOLERBREMZMT T, BARKHFEEDOE
FEERBHETHREL TE A2 OIS R
T4,

1. HEE:EEROEE

1965 £ 10 HicH Rl BRFR s (HAR#EEEZO
Wigr) AR L. 1969 4F 10 A (2 i sk 88547
fiand, AHHEEEREASIZI9764E 10 BIZRE
L. 1976 £ 12 A4 & 1976 SED4EPI O G5k & R
1969 G4 5 O SEM O it % Mth L 2. 19794 3 A iz
1976 SEDIEM A F LB | S OMERIPT SR
1997 sEr L @R 7— il 7— <= Z{LEL T, 882
M7 PRV ERATEIZEE L 22, 2000 FEOLH
Btz 2003 SEICHITT L TR, EEIERPEADIFL
7z- EOBHZ, 200345 H 30 BiC2&H, WiTshr
AR ESIZ LD, DEOBANH L ERN RO
MOV RL ol 6ThE,

2, REFLESRENCH Z26H

1) EANERORYHEL

2007 4 11 A 1 HICHBfT S/ ME2IRI M+ 51
PREgSH) 12, PO EEERL LOBEMRET IR
WFTHREERTHSY. [FHE L TEECERAT
EEALEATVANAOAZRVSHIR] 1220kt
OxfREShEWIEEWELTVA. £2°C. BAW
MR REAET S22y S 2 BT
HhERRA L.

ey aME R, 5AGNRAKITHGEEROREN

ALECE BT 2N T T, A~ Fi MO 229,
Ny yafih oML EMRTLZ LR TELY. 20
Uiy L aflizfoREeD 772058 T 52 Ll
THETHD, AEMIZE, BEORS (Lo, 2—
FRERTFY IV REEZPIZEHER Ty, SHER
THMEE, 7 A ) A B LB EERHTART (NIST) 2 L -
TT AN H BHHEER D 2 » 3 2 W% Secure Hash Stand-
ard (SHS) (LTHESNTLHEY,
FARILECES ZB5 EvigaiiE Ny va
MEZED /vy v 2 lIZERT S L [c50ecT685bcd91d2
aeb5503ch6a587ech7338166 | LWV A HMFEEFTAL 7 72Xy
FARAOHTEAZHRIZEREIND. Chaf Lk
G 12AS ] EFl@uv Rl ERT L L Te0889b(3
e4af2991d804b18439dcd22b3f971209 | L\, HiFE L1
ELREDNy aflib ), KEShD, LIS
Doy v aflip bR LEHRATELVEIFRTHS.
2T, EMMEEEANE (K% SEAH, A0
FHS. k) LEDINH (SEBG. RN v
Wi, X)) OO, BANRE LR iRE
Bk (e vafk) LTRBWHEXTTRRERD, S
HE~ML, T4 EEEREAEZIBR~~R-IL,
EANBERET . CoOny Y aflithBTH I LIz
&0, FEWHORBF = v & MM EN TS 25 (H
1)s

LT, MAMBIERTTRERLSh, Mk
EORAFERZAZRTOREIPEL LY. LEZE
LTHEFZHALAZELITETH S,

2) MAESLEEEOE

fOHE N RETIRBEREARNELRAL Twis
®, AR ERTEETUIR» L, L2L, B
AEF2TIEASANMETH L 20, SRR E
ENLETHL. 2007 10 HlzRili%22A+AIZE

Pm‘:‘ré

et




1498 Bt BB
AFEER |
AV ET |
Lexmer—s |
EEMET—5
BER
T—E 8~
ivieaill ﬁkmﬂwiﬂlﬁb I vorisafll I
L T
BT ey |Eemer—s]
nwiafk

=1

ST N S—

T—yOfh LG

T oL 1 ) —

B2

WBhLTWAZITaHeIZIEs
et ol ioME T4hbs, BROBHH D
LA, RBRESERENERERE 200, £
NELTRTOBRELEZLOTI2OMRE L TRE
FTHONLLEEMAEL . TORKME, 456 MlkA OGN
b2 &2, 2008 4 2 H 122 Sk i il
SEREE S H O~ L7
3) B8REOREL
SO HLE S O R L -Gl ki dos,. ESD
YogLuwismTERICMT AR EBIIL:
Ko ADEHOREREFEE T, TEEOEKVIHE
W% LT, ADEHBOKIME -7z
1) FER AT LOEBRER
EFANFOEOEM TS5 LT,

rs
4

B ATLAD

DUI+OE T e AAYTE
AVZES (APl
EMFACD-R
ARYTE | @7—sAn-1vwiatk |
Nnyafkyh
AN
F—_ Ao |
EmNE ‘ HBINE
F—5 F—4
BT —58DE%
T < =
(EARHES®)
| @5—ssm-ms |

7= & Uy koo PR

ABEH 2 T (2), T4bb, YRI5 ALY
Zheny yafb? 7 FOAo72CD-R &£7— % iRik
HCD-R *#ZHoMiRcEXL, #ZHIEYEEED
2001 SEDHMEAE ALV 7 hEMHLTAAL, 2612
Py a2l 7 b A& TR HEo RS A T RERE A AL
LA, HIBNRE &L (ZIEXF CD-RIZEEEL, W
R~k T SRR IT-72. TO#E. CD-RO#EXED
FFTVMEBEL d ol RIS, A1V T FENny
afky 7 bidE L ICIER e L A R ERaE 2 RS
& TH#iT L Comprehensive Registry of Esophageal Can-
cerin 2000 X [F Bk 7 FEAT & 084, B 7 I20ERR L 2= RF 67
OFBYFLLIEWICIERL

3. 2EEHRAR

CEGEHMIC T THEM Y | 23 2L T, 2

Do [



W BHOY 2008F9IH

WIZ2008E3 H 18 B 6 2001 EdMEMEHRE L
TERETEMGL . ANy 7 hensa{b 77 FAD
D CD-R Ll CD-R * UREEREI 8515 L
il HARBFEROFR—LA=YIZweb W1 b &
v E B, BEehEksro0dBzoTwoE
IATHEL

Ebb Y

EEGHRMEICMD S MEN L TORREIZOVWTE
Al ALY REOENIEREROLE WD
Mo Twh, HEROXHAMGHOELBLEARALT, &
HROBMIHEU2T D01, COWEXRIEL LED

1) AMMOREIZMT SER hup

) HEFERTR T S R RS hop:

1499

X m

wwwD.Ccao.go.jp
seikatsu/ kojin/houritsu/index html

www.niph.go.jp
wadai/ekigakurinri/ shishin-all pdf

Federal Information: Processing Standards Publication
180-2 (+Change Notice to include SHA-224). SECURE
HASH STANDARD. http://esrc.nist.gov/ publications
fips/fips180-2/fips180-2withchangenotice.pdf
HefliFEaeb@RETH & iweBERoBRO
KAk 7 by so=FiZ2WWT, hup://www,
jncdb.org/ jes/Esophagus_Tophitml

Peer [




National Structure of Radiation Oncology in Japan with Special

Reference to Designated Cancer Care Hospital

Hodaka Numasaki”', Teruki Teshima™', Hitoshi Shibuya™, Masamichi Nishio™, Hiroshi Ikeda™,
Hisao Ito™, Kenji Sekiguchi™, Norihiko Kamikonya™’, Masahiko Koizumi™®, Masao Tago™,
Yasushi Nagata™"’, Hidekazu Masaki™"', Tetsuo Nishimura™ ", Shogo Yamada™" and Japanese

Society of Therapeutic Radiology and Oncology Database Committee

"'Department of Medical Physics and Engineering, Osaka University Graduate School of
Medicine, Suita, Osaka

"2 Department of Radiology, Tokyo Medical and Dental University, Tokyo

" Department of Radiology, National Hospital Organization Hokkaido Cancer Center, Sapporo,
Hokkaido

"* Department of Radiology, Sakai Municipal Hospital, Sakai, Osaka

" Department of Radiology, Graduate School of Medicine, Chiba University, Chiba

"% Department of Radiation Oncology, St. Luke’s International Hospital, Tokyo

- Department of Radiology, Hyogo College of Medicine, Nishinomiya, Hyogo

¥ Department of Radiation Oncology, Osaka University Graduate School of Medicine, Suita,
Osaka

" Department of Radiology, the University of Tokyo Hospital, Tokyo

"I" Department of Radiology, Hiroshima University Hospital. Hiroshima

! Department of Radiology, National Center for Child Health and Development, Tokyo

"!? Division of Radiation Oncology. Shizuoka Cancer Center, Shizuoka

"I Tohoku University Hospital Cancer Center, Sendai, Miyagi

Corresponding author:
Teruki Teshima, MD
Department of Medical Physics and Engineering, Osaka University Graduate School
of Medicine
Address: 1-7, Yamadaoka, Suita, Osaka, 565-0871, Japan
Tel: +81-6-6879-2570
Fax: +81-6-6879-2570
E-mail: teshima@sahs.med.osaka-u.ac.jp




Abstract

Background. The structure of radiation oncology in designated cancer care hospitals in Japan 1s
investigated in terms of equipment, personnel, patient load and geographic distribution, compared
with other radiotherapy facilities.

Methods, The Japanese Society of Therapeutic Radiology and Oncology (JASTRO) conducted a
questionnaire about a national structure survey of radiation oncology in 2005.  In the current study,
the structures of 326 designated cancer care hospitals and the other 386 radiotherapy facilities were
compared.

Results.  Designated cancer care hospitals account for 45.3% of all radiotherapy facilities.
Patterns of equipment and personnel in designated cancer care hospitals and others are as follows:
linear accelerators/facility: 1.2 and 1.0. dual-energy function: 73.1% and 56.3%. three-dimensional
conformal radiotherapy function: 67.5% and 57.2%, intensity-modulated radiotherapy function:
30.0% and 13.9%, annual patients/linear accelerator: 289.7 and 175.1. "It remote-controlled
after-loading systems: 27.6% and 8.6%, and average number of full-time equivalent radiation
oncologists/facility: 1.4 and 0.9 (p<.0001). There were significant differences in equipment and
personnel between both types of facilities. Annual patient loads/full-time equivalent radiation

oncologist of both groups were 252 and 240.  Geographically, the number of designated cancer care



hospitals was associated with population and the number of JASTRO-certified physicians was

associated with the number of patients undergoing radiotherapy

Conclusions. The Japanese structure of radiation oncology in designated cancer care hospitals was

more mature than that in the others in terms of equipment, although a shortage of manpower still

exists. A serious understaffing problem in radiation oncology should be corrected in the future.

Mini-abstract

The Japanese structure survey of radiation oncology showed significant differences in equipment,

personnel, patient load and geographic distribution among designated cancer care hospitals and other

facilites.
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INTRODUCTION

In Japan, the Cancer Control Act was implemented in 2007 in response to patients’ urgent
petitions to the government.  This law strongly advocates the promotion of radiotherapy (RT) and
the increasing number of radiation oncologists (ROs) and medical physicists. ~ As the same time, the
Ministry of Health, Labor and Welfare began the accreditation of "designated cancer care hospitals”
with the aim of correcting regional differences in the quality of cancer care and strengthening the
cooperation among regional cancer care hospitals. The Japanese Society of Therapeutic Radiology
and Oncology (JASTRO) has conducted national structure surveys of radiotherapy facilities in Japan
every 2 years since 1990."  The structure of radiation oncology in Japan has improved in terms of
equipment and their functions in accordance with the increasing number of cancer patients who
required RT. The public awareness of the importance of RT is gradually expanding due to this law.
We have introduced Patterns of Care Study (PCS) in Japan as of 1996 and have disclosed the
significant differences in the quality of radiotherapy by the type of facilities and their caseloads.

In this study, the structure of radiation oncology in designated cancer care hospitals in Japan is
investigated in terms of equipment, personnel, patient load and geographic distribution, as compared

with those of other radiotherapy facilities in Japan.




MATERIALS AND METHODS

JASTRO carried out a national structure survey of radiation oncology in the form of a
questionnaire in 2005 between March 2006 to February 2007 ** The questionnaire consisted of
questions about the number of treatment machines and modality by type, the number of personnel by
job category, the number of patients by type, and the site. The response rate was 712 of 735
(96.9%) from all actual radiotherapy facilities in Japan.

The number of facilities certified by the Ministry of Health, Labor and Welfare as designated
cancer care hospitals by the end of fiscal 2007 was 351.  Of the total 351 facilities, 47 were the
designated prefectural cancer care hospitals and 304 were designated regional cancer care hospitals.
Three hundred and fifty-three facilities including National Cancer Center Hospital and National
Cancer Center Hospital East were included in this group as designated cancer care hospitals. Seven
facilities did not send back this survey data, and 20 facilities did not have departments of
radiotherapy at that point in the survey. The structures of 326 designated cancer care hospitals and
the other 386 radiotherapy facilities were then analyzed. SAS 8.02" (SAS Institute Inc., Cary, NC)
was used for the statistical analysis. The statistical significance was tested by means of a
chi-square test, Students’ t-test, or an analysis of variance (ANNOVA).

The Japanese Blue Book guidelines’ were used as standard of comparison with the results of




this study. These guidelines showed the guidelines for structure of radiation oncology in Japan

based on PCS data.”® The standard guidelines for annual patients load/external beam equipment
were set at 250-300 (warning level 400), and those/full-time equivalent (FTE) RO at 200 (warning

level 300), and those/FTE RT technologists at 120 (waming level 200).°




RESULTS

The current situation of radiation oncology in designated cancer care hospitals and the other

facilities in Japan

Table | shows the numbers of new patients and total patients (new plus repeats) requiring RT

in 2005 in designated cancer care hospitals and the others in Japan. Designated cancer care

hospitals account for 45.3% (333/735) of all radiotherapy facilities. The numbers of new patients

and total patients in the all radiotherapy facilities in Japan were estimated at approximately 162,000

(156,318*735/712) and 198,000 (191,173*735/712), respectively. In designated cancer care

hospitals, the corresponding numbers of patients were approximately 99,000 (96,558*333/326) and

121,000 (118,548*333/326), respectively. The number of patients in designated cancer care

hospitals accounts for 61.1% of the number of patients in all radiotherapy facilities in both new

patients and total patients (99,000/162,000 and 121,000/198,000). The average numbers of new

patients/facility were 296.2 for designated cancer care hospitals and 154.8 for the others,

respectively (p<.0001). In the average numbers of new patients/facility, the corresponding data

were 363.6 and 188.1, respectively (p<.0001).

Table 2 shows the equipment patterns, staffing pattems and patient load in designated

prefectural cancer care hospitals and designated regional cancer care hospitals. There were




significant differences in the average number of linear accelerators (linacs)/facility, the ownership of
the intensity-modulated radiotherapy (IMRT) function of the linac, the average number of
patients/facility, the average number of patients/linac, the number of "*Ir remote-controlled
afterloading systems (RALSs), and the number of computed tomography (CT) simulators in both
types of facilities (both: p<.0001). The IMRT function does not necessarily mean its actual use in
2005 but its availability as the equipment. The average numbers of FTE RO/facility were 3.1 for
designated prefectural cancer care hospitals and 1.2 for designated regional cancer care hospitals
(p<.0001). The average numbers of JASTRO-certified physicians/facility were 2.1 and 0.7

(p=.0001),

atterns and patient load/linac in designated cancer care hospitals
and others
Table 3 shows the RT equipment patterns and related function in designated cancer care

hospitals and the others. In designated cancer care hospitals, 397 linacs, 7 telecobalt machines, 17

Gamma Knife machines, 46 “'Co RALSs, and 91 '"Ir RALSs were actually used. In the others, the

corresponding data were 368, 4, 31, I8, and 28, respectively. The ownership of equipment in

designated cancer care hospitals, excluding telecobalt machines and Gamma Knife machines, was

significantly higher than those in the others (linac: p=0.0002: others: p<.0001). In designated




cancer care hospitals, the linac system used dual-energy function in 291 systems (73.1%),
three-dimensional conformal radiotherapy function (3DCRT) in 268 (67.5%), and IMRT function in
119 (30.0%). In the others, the corresponding data were 207 (56.3%), 194 (52.7%), and 51 (13.9%),
respectively, The functions of linac showed significant superiority by approximately 15% greater
in designated cancer care hospitals than in those in the others (p<.0001). The patient loads/linac
were 289.7 for designated cancer care hospitals and 175.1 for the others (p<.0001). Figure 1 shows
the distribution of annual patient load/linac in designated cancer care hospitals and the others.
Eighteen percent of designated cancer care hospitals and 6% of the others were subject to treatment
that exceeded the warning level of the Japanese Blue Book Guidelines® of 400 patients/linac.
However, average patient load/linac in the other hospitals was smaller than the guideline level.

Table 4 shows the RT planning and other equipment patterns.  X-ray simulators were
installed in 79.1% of designated cancer care hospitals and 61.7% of the other radiotherapy facilities.
CT simulators were installed in 63.5% and 48.4%, respectively. A noteworthy difference was
found in the rate of X-ray simulator and CT simulator installation between designated cancer care
hospitals and the others (p<.0001). Only a very few facilities owned magnetic resonance imaging
(MRI) for RT department, although the computer use for RT recording was pervasive in both

designated cancer care hospitals and the others.

The staffing patterns and patient loads in designated cancer care hospitals and the others



Table 5 shows the staffing patterns and patient loads in designated cancer care hospitals and

the others.  In Japan, 50.3% of designated cancer care hospitals and 31.9% of the others had their

own designated beds, and ROs must also take care of their inpatients. The total numbers of FTE

ROs were 471.3 for designated cancer care hospitals and 303.2 for the others. The average

numbers of FTE ROs/facility were 1.4 and 0.9, respectively (p<.0001). The patient loads/FTE RO

were 251.5 and 239.6.  Figure 2 shows the distribution of annual patient load/FTE RO in

designated cancer care hospitals and the other radiotherapy facilities. Twenty-four percent of

designated cancer care hospitals and 11% of the others treated more than 300 patients/RO, which

exceeded the warning level of the Japanese Blue Book Guidelines.” Figure 3 shows the percentage

of distribution of facilities by patient load/FTE RO. The largest number of facilities featured a

patient/FTE RO level in the 150-199 range for designated cancer care hospitals and in the 100-149

range for the others. The second largest numbers featured 200-249 and 50-99, respectively.  The

facilities which have less than 1 FTE RO still account for about 45.1% of designated cancer care

hospitals and 75.4% of the others.

The total numbers of RT technologists were 889.9 for designated cancer care hospitals and

744.6 for the others. The average numbers of RT technologists were 2.7 and 2.3, respectively

(p<.0001). The patient loads/RT technologists were 133.2 and 97.5, respectively (p<.0001).

Figure 4 shows the distribution of annual patient load/RT technologist in designated cancer care




hospitals and the other radiotherapy facilities. Fourteen percent of designated cancer care hospitals
and 8% of the other radiotherapy facilities treated more than 200 patients per RT technologist,
exceeding the warning level of the Japanese Blue Book Guidelines.” Figure 5 shows the percentage
of distribution of facilities by patient load/RT technologist. The largest number of facilities
featured a patient/RT technologist level in the 80-99 range for designated cancer care hospitals and
the others. The second largest numbers featured 100-119 and 60-79, respectively

There were 65.0 full-time (and 17.1 part-time) medical physicists for designated cancer care
hospitals and 52.0 full-time (and 13.0 part-time) for the others. There were 156.0 full-time (and 8.0
part-time) RT quality assurance staffs for designated cancer care hospitals and 100.8 full-time (and
5.0 part-time) for the others. Finally, there were 476.8 nurses and clerks for designated cancer care

hospitals and 430.2 for the others.

tribution of primary sites a alliative treatment in designated cancer care hospitals
and the others
Table 6 shows the distribution of primary sites and palliative treatment in designated cancer
care hospitals and the others, The most common disease site was the breast in designated cancer
care hospitals and lung/bronchus/mediastinum in the others. Head/neck. esophagus, liver/biliary

tract/pancreas, gynecologic, hematopoietic/lymphatic, and skin/bone/soft tissue cancers were




treated more at designated cancer care hospitals than at the others (skin/bone/soft tissue cancer:

p=0.0223; others: p<.0001). The other hospitals treated more patients with brain metastasis

(11.2% all new patients) than designated cancer care hospitals (p<.0001).

The geographic patterns in designated cancer care hospitals and the others
Figure 6 shows the geographic distribution for 47 prefectures of (a) the number of
radiotherapy facilities arranged in order of increasing population by all prefectures in Japan and (b)

the number of JASTRO-certified physicians arranged in order of increasing the number of patients

undergoing RT by all prefectures in Japan.” The average number of radiotherapy facilities per

quarter ranged from 7.2 to 32.9 in all radiotherapy facilities in Japan. In designated cancer care

hospitals, those numbers ranged from 4.7 to 11.2.  There were significant differences in the average

number of facilities per quarter in both all radiotherapy facilities and in designated cancer care

hospitals (both: p<.0001). The average number of JASTRO-certified physicians per quarter ranged

from 2.8 to 24.5 in all radiotherapy facilities in Japan. In designated cancer care hospitals. those

numbers ranged from 2.8 to 14.0. The average number of JASTRO-certified physicians per quarter

had significant differences in both all radiotherapy facilities and designated cancer care hospitals

(both: p<.0001).




Discussion

The number of patients in designated cancer care hospitals accounts for 61.1% of the number
of patients in all radiotherapy facilities in Japan, accounting for both new patients and total patients,
although designated cancer care hospitals account for 45.3% of all radiotherapy facilities. About
62 % of all radiotherapy facilities have less than | FTE RO, while about 45% of designated cancer
care hospitals have less than 1 FTE RO. In Japan, the majority of facilities still rely on part-time
ROs, especially in the facilities other than designated cancer care hospitals. The percentage
distribution of facilities by patient load/RO in designated cancer care hospitals proved to be largely
similar to that of the United States in 1989." However, the facilities which have less than 1 FTE
RO still account for about 45% of designated cancer care hospitals in Japan. In the United States,
all facilities are supported by a full-time RO. The percentage distribution of facilities by patient
load/RO in the other radiotherapy facilities was largely similar to that of Japan in 1990," so a
shortage of ROs will remain a major concern in Japan.  As for medical physicists, their numbers in
Japan are still smaller than those in Europe and the United States. They are working mainly in
metropolitan areas or academic facilities such as a university hospital or a cancer center. At present,
there is no national license for a medical physicistin Japan. Those with a master’s degree in

science or engineering or radiological technologists with enough clinical experience can take the




Japan Radiological Society (JRS)-certified examination to become medical physicists.  In Japan, a

new educational system is developing to train specialists for cancer care, including medical

physicists, medical oncologists, oncology nurses, and palliative care doctors. A sufficient number

of RT technologists are ensured, as compared with radiation oncologist and medical physicists.

However, RT technologists are busy, because they are also partly playing the role of medical

physicists in Japan.

In terms of distribution of the primary site for RT, designated cancer care hospitals treated

more head and neck cancer patients, while the others treated more lung, trachea, and mediastinum

cancer patients. Furthermore, more patients with brain or bone metastasis were treated in other

hospitals. These results imply that designated cancer care hospitals which treated more curative

patients have better structures than other hospitals.

On a regional basis, the number of radiotherapy facilities and the number of designated cancer

care hospitals were strongly associated with population (correlation coefficients were 0.95 and 0.83).

These results proved that designated cancer care hospitals were properly in place. However, in

some regions where there was a large population, the ratio of the number of designated cancer care

hospitals was not sufficient because many university hospitals were not certified by the Ministry of

Health, Labor and Welfare as designated cancer care hospitals. There were two prefectures where

the number of radiotherapy hospitals is extremely small in the Q4 region of figure 6 (a). They were




