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Abstract

Yearly trends in radiologic practice in Japan were estimated on the basis of annual sarapling surveys
of medical and dental examinations and treatments covered by Government-Managed Health Insurance,
modified by (1) the ratio of all insurance-covered medical care to that covered by this insurance, and (2)
the ratio of insured plus privately purchased medical care to insured medical care alone.

All radiographic and fluoroscopic examinations, X-ray films consumed, radiation treatments, and
dental X-ray exarninations, increased during the 10 years prior to this study. In 1970, nurabers of
examinations or treatments per capita were 1.2 for radiography, 0.1 for fluoroscopy, 0.06 for radiation
treatments, and 0.3 for dental radiography, respectively. The dental radiography data were interpolated
to Hiroshima and Nagasaki Cities and compared with those submitted by institutions in both cities in
October 1970. The Reports of Annual Medical Care Survey, the Fund Office’s Annual Reports, and
the Annual Reports of the National Health Insurance were main sources for this estimate and provided

more than 909, of the necessary information.

Introduction

Surveys by Sawada et al.V®, of radiologic practice since the atomic bombs (A-bombs) have defined
well the trends in medical X-ray use in Hiroshima and Nagasaki. Whether those trends were peculiar
to these two cities could not be determined without comparing them with those for Japan as a whole,
or by similarly surveying other cities. One of the purposes of the present investigation, therefore, was
to obtain nationwide trends in radiology, for comparison with those of Hiroshima and Nagasaki.

To estimate dental radiography doses, Kihara et al.¥ surveyed dental film use in Hiroshima and
Nagasaki. They obtained insufficient data for this purpose because the majority of dental examinations
occurred in clinics rather than dental departments of large hospitals. With the exception of a few clinics
and hospitals with good record-keeping, it was practically impossible to document X-ray examination
frequency or numbers of films used in clinics. A study of data for Japan as a whole according to all
available references was therefore necessary to elucidate dental radiography.

Systematic comprehensive surveys to document 3-ray examination frequency or numbers of films
used in clinics will probably never be conducted, and publications of annual surveys are relatively few.

One source consists of annual reports? of medical care by the Government-Managed Health Insurance
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issued by the Health and Welfare Statistics Department, Minister’s Secretariat. Using this source
alone, however, estimates of trends in radiologic practice throughout Japan are still incomplete.
The present investigation established nationwide vearly trends in the use of medical and dental

X-ray from reports of medical and dental care, particularly those of health insurance.

Materials and Estimation Method

I. Reports of Annual Medical Care Survey Under Government-Managed Health Insurance®

The medical and dental care under Government-Managed Health Insurance is one of the Social
Health Insurance: Programs for employees and their dependents not subscribing to any Health Insurance
Society. Annual medical care surveys have been conducted since 1955%. Recently, 1/10 of the total
hospitals and 1/100 of the total medical and dental clinics have heen sampled. From statements for
medical and dental care submitted by institutions to the Social Insurance Medical Fee Payment Fund
Office, the numbers of examinations and treatments and their point scores, described in the next section,
have been totaled by type of institution. The annual report of this survey was based on statements
reviewed in June of each year for the examinations and treatments performed during the month of May.

In these annual reports, diagnostic X-rays and radiation treatments have been classified as follows:

1. Medical Radiology

Fluoroscopy examinations were categorized according to whether contrast media were used.

Radiographic examinations included plain radiography, spot filming, and “others” for special
radiography, and radiography using contrast media. The latter consisted of (1) gastrointestinal (GI)
series, (2) cardiography, angiography, cerebral angiography and myelography, and (3) examinations of
other organs. Photofluorography in mass chest and upper GI series surveys were not entirely covered
by these insurance programs.

Films were tabulated for radiography with and without contrast media, and for special radiography.

2. Radiation Therapy and Radioisotope Examinations

The numbers of treatments are described as X-ray therapy and radium or cobalt therapy. Since
1968, a column for diagnostic use of radioisotopes has been included under “function tests.”

3. Dental Radiography )

These consisted of periapical (‘“‘usual”), full-mouth—specified since 1968—and others including
occlusals, panoramic or extraoral examinations.
II. References for Medical and Dental Care

As previously mentioned, annual medical care surveys® have been limited to Government-Managed
Health Insurance (A;), which comprises about half of the Social Health Insurance (A). Its contribution
to the whole insurance system consists of about 25%, as shown in Appendix A. For this, the following
sources were selected and analyzed.

1. Fund Office’s Annual Reports®

These are published by the Social Insurance Medical Fee Payment Fund, established in 1948 to
ensure prompt payment of fees according to law, and contracts with insurance carriers. Each medical
or dental service is reimbursable according to a point-unit-score system? after statements are confirmed

at the Fund Office. The point score is based on the degree of disability and corresponding treatments,
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one point corresponding to 10 yen. For example, posteroanterior chest radiography using 1417 inch
film was assigned a wvalue of 103 points; one dental radiography with the periapical (“usual™) dental
film, 37 points; and a GI series including nine exposures using several film sizes, 700 points.

The numbers of cases and the confirmed annual point scores of the Social Health Insurance (A)
and Public Fund (D) by type of insurance, type of public fund® and by prefecture were tabulated.
Because payments are not made through the Fund Office, the Workmen’s Accident Compensation In-
surance (B), the National Health Insurance (C) and Mutual-Aid Association of the Japanese National
Railway are excluded. However, from these annual reports, it is impossible to know the numbers
of radiologic examinations and radiation treatments.

2. National Health Insurance Activity Annual Reports®

These are reported by the Insurance Bureau of the Ministry of Health and Welfare. The medical
and dental care benefits under the National Health Insurance (C), established within the cities, towns,
or villages to insure those not eligible for Social Health Insurance Programs, are tabulated annually.
The National Health Insurance covered about one third of the total health insurance program, as shown
in Appendix A.

3. Others

Patients’ expenditures (P) not covered by insurance or public funds were included in the Health
and Welfare White Paper'® as part of the total national expense for medical care. We obtained in-
formation concerning two insurance programs excluded from this estimate from the Statistics of Japan
19761, published by the Prime Minister’s Office Bureau of Statistics. We also compared our estimates
of films consumed with those obtained from the Photosensitized Materials Manufacturer Association.
III. Analysis of Data of Reports of Annual Medical Care Survey Under Government-Managed Health

Insurance

Table 1. Medical radiologic examinations and treatments and dental X-ray exposures by type
and institution, May 1970 in Japan under the Government-Managed Insurance Program

Clinic (Table “ko™) Clinic: (Table “Otsu’)

A Without —  (Paple. Without
. . prisglis ithou "able ithou
Maerical exposues (Table “Ko”) writh beds  beds “Otsw”)  With beds  beds
Fluoroscopy 45514 1084 4880 83625 66450 48410 -
Radiography 673742 17013 30497 917927 735300 297910
Film 796898 16055 36684 952412 686660 312140
X-ray therapy 450 337 106 7000 50860 50100
Radium and cobalt
therapy 26192 880 106 9800 20 0
Radioisotope
examinations 12558 56 88 1852 50 0
Hospital department
Dental exposures Annex Clinic
Periapical and bitewing radiography 7112 633500
Full-mouth radiography 0 48800
Other radiography (occlusal, panoramic or extraoral) 402 800

The point score in Table “Ko” was higher for the treatment of in-patients and medical examinations; that
in Table “Otsu” was higher for the preparation of medications.
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The data for medical and dental X-ray practice for one month by Government-Managed Health
Insurance obtained in this survey® in 1970 are shown in Table 1 as an example. Data in the report
were categorized for various items, but these are summarized in the table. Similar records also
existed since 1967. Before 1967, the data from each randomly-sampled institution by class were
merely totaled. Values for all of Japan were estimated by multiplying the reciprocal of each sampling
rate by type of institution.

From the Fund Office’s Annual Report® in year i, the confirmed point score was obtained as A
for Social Insurance and D for Public Funds, and A, for Government-Managed Health Insurance. From
the National Health Insurance Activity Annual Report” in year i, the confirmed point score was ob-
tained as C for National Health Insurance.

The sum of these scores, A4 C+D, for each year provided the total numbers of the confirmed point

score for medical or dental examinations and treatments. The quotient of A+4-C-+DJA, was the coel-

Table 2. Insurance point scores for medical and dental examinations and treatments
per year in Japan

Social Insurance

National Health

Year Total* Gh?;:;:;ncaﬂt' Tnsurance*  Public Funds*  A+C+D
! "A A, C D A,
Medical
1958 10.6 5.09 5.61 3.82 . 3.94
1959 13.8 5.67 7.67 4.77 4.63
1960 15.8 7.73 9.89 5.14 3.99
1961 20.2 9.85 15.3 6.57 4.06
1962 24.6 12.3 155 8.71 3.97
1963 31.3 15.7 18.8 10.6 3.87
1964 40.1 20.2 28.5 12.3 3.76
1965 49.8 25.3 26.1 15.4 3.69
1966 57.9 29.6 32.8 17 | 3.64
1967 G7.0 34.2 39.4 19.2 3.67
1968 78.9 40.3 48.6 21.9 3.71
1969 91.4 46.2 56.5 29.3 3.84
1970 109 55.6 67.4 29.6 3.72
Dental

1958 2.00 0.91 0.73 0.02 3.02
1959 2.64 1.21 1.18 0.03 3.18
1960 2.92 1.36 1.57 0.04 3.33
1961 3.63 1.68 2.14 0.05 3.46
1962 4.31 2.05 2.50 0.09 3.37
1963 4.90 2.30 2.86 0.10 3.42
1964 5.61 2.64 3.21 0.13 3.30
1965 6.87 3.23 3.70 0.15 3.32
1966 7.69 3.60 4.10 0.17 3.32
1967 8.79 4,10 4.74 0.21 3.35
1968 11.1 5.19 5.80 0.26 3.31
1969 123 5.68 6.48 0.28 3.36
1970 15.4 7.04 7.90 0.33 3.36

*Billions
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ficient indicating the factor by which the total insurance point score exceeded that of the Government-
Managed Program (Table 2).

The coverage provided by the Workmen’s Accident Compensation Insurance (B) and the Japanese
National Railway Mutual-Aid Association were excluded from this estimation because the necessary data
were unobtainable. Since information on radiologic practice could not be obtained from the Fund
Office’s Annual Reports nor the National Health Insurance Activity Annual Reports, it was assumed in
the present estimate that the examinations and treatments administered under other insurance programs
and public funds were the sarae as those administered under the Government-Managed Health Insurance.

The monthly information for fluoroscopy, radiography, film numbers, radiation therapy, and dental
X-ray examinations under Government-Managed Health Insurance were multiplied by the coefficient
described above by year, then multiplied by 12 for making annual estimates. For instance, yearly total

numbers of fluoroscopy T¢ were estimated from the monthly information t¢ as follows:

Te—12 . ...éj:.gi.l?._ b (1)

1
For dental radiography, one examination corresponds to one exposure.

The following additional correction factor was necessary: If N is the total national expense for
medical and dental care, and P is the patients’ total expenditures for care not covered by insurance in
year i, the quotient of N/(N-—P) is the correction factor for the patients’ expenditures for portions not
covered by insurance. N and P were obtained from the Health and Welfare White Paper'®, This
N value excluded drug purchases and massage treatments at home (Table 3). ‘

Total X-ray films consumed were estimated on the basis of the Photosensitized Materials Manu-

facturer Association’s data. If S is the total films shipped'® in year i, E is the total exported and T is

Table 3. Yearly national medical expenses*

Total for medical Patients’

Year and dental care** expenditure®* _N
i N P N—P
1955 239 50 1.26
1956 258 50 1.24
1957 290 52 1.22
1958 323 54 1.20
1959 353 32 110
1960 410 21 1.05
1961 513 19 1.04
1962 G13 14 1.02
1963 754 10 d 1.01
1964 910 17 1.02
1965 1120 19 1.02
1966 1300 25 1.02
1967 1510 35 1.02
1968 1800 40 1.02
1969 1820 53 1.03
1970 2500 (5 1.03

*Drug purchases and massage treatments at home were excluded.
**Billions of yen.
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Table 4. Annual X-ray film deliveries in Japan

Films delivered

Number of films Numbers converted*

Year estimated* Total** to 10 12 inch
1959 15.5 99,3 %
1960 13.0 99.8%4%
1961 24.5
1962 28.2 2610 33.7
1963 31.0 3200 41.4
1964 46.5 3510 45.3
1965 46.5 4640 59.9
1966 52.1 5430 70.1
1967 68.2 6240 80.5
1968 91.3 8030 103
1969 119 8390 108
1970 129 10000 130-
*Millions

*#*Thousands m?*
*4%R eferences 18, 19.

the total films imported per year!®, the total films delivered in Japan are obtained by S—E--I, where
S, E, and I are in square meter units. The total numbers of films were estimated after converting film
sizes to 10x 12 inches (Table 4).

Results

The annual fluoroscopic and radicgraphic examinations, and numbers of X-ray, radium and cobalt
treatments, and radioisotope examinations are shown in Table 5. The results for dental examinations
are also shown in this table. FEach periapical (*usual’’) examination involved one dental film; each
full-mouth examination, four dental films.

As shown in Fig. 1, fluoroscopy, and medical and dental radiography showed a nearly linear increase
when plotted on a semi-log scale. The regression lines when determined retrospectively from 1970 to

1959 were as follows:

Fluoroscopy log,,(T¢) =log,,(1.41 x 107) 4-0.053(i—1970)
Radiography log,o(Ts) =1og,,(1.33 x 10%)-+0.091 (i—1970)
Dental Radiography log,,(Ty) =log,,(3.19 x 107) 4 0.12(i—1970)

These forrulae show that the rate of increase was higher for dental than medical X-ray examina-
tions, and higher for radiography than fluoroscopy among medical X-ray examinations.

Table 6 shows the radiologic examinations and treatments per capita resulting from dividing the
respective annual totals by the total population for each year, That is, in 1970, the number of fluoro-
scopy examinations per capita was 0.1; radiography examinations, 1.2; and dental radiography, 0.3;
while all radiation therapy was administered at a rate of 0.06 treatments per capita. An abrupt
increase in dental radiography per capita occurred during the 10 years prior to 1970.

The numbers of films consumed during medical X-ray examinations throughout Japan were estimat-

ed by the above two methods. The results are shown in Table 4. The values obtained by these two
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Table 5. Medical and dental X-ray examinations and treatments in Japan by year

Medical Dental
Radium &
Year X-ray cobalt  Radioisotope  Periapical
Fluoroscopy* Radiography*  therapy® therapy* examinations* type* Others*#
1952 2.88 4.02 0.87 0.47 0.024 - 4.3
1955 2.10 9.49 1.39 0.15 0.37 7.6
1958 — — — —- 0.83 —
1959 3.87 14.2 5.01 0.32 2.12 -
1960 2,72 12.1 2.78 0.21 1.41 4.2
1961 4.96 23.3 3.31 0.87 2.56 4.3
1962 5.45 26.7 4.31 0.97 2.49 3.7
1963 6.76 29.8 7.84 0.73 3.95 18.0
1964 8.43 44.3 4.60 0.87 6.04 27.0
1965 8.13 44.4 2.58 0.71 7.09 27.0
1966 10.2 57.4 2:15 0.99 12.0 43.0
1967 9.61 64.3 3.40 1.57 13.0 47.0
1968 10.4 90.4 2.25 0.68 0.26 22.1 30.0
1969 12.4 111 4.28 1.23 0.33 24,0 272
1970 11.5 123 5.01 1.70 0.67 28.6 50.0
*Millions
**Thousands
Sources: 1952, reference 17,
1955, reference 5.
1958 to 1970, reference 4.
10° T T T T T 108 T
107 PERIAFICAL '\'YPE/(/- 1
108 |- o i /
~
: 2 %
z ) 2 b Mivakawa e:d / -
< Miyakawa et al o
——r RADIOLOGRAPHY ; ’!
'é //lFIL;r‘ \jf/ % |
Ry iz
107 - '.r"‘"" RDIAG ~ =4 m HER (X 1/10)
V4
// . \/_/ FLUOROSCOPY | 108 = /\ i
e /'
108 1 L L 1 1 T :
1662 1955 1960 1965 1970 1982 1955 1965 1970
YEAR YEAR
(A). Tluoroscopic and radiographic cxaminati- (B). Dental X-ray examinations by year.

ons, and films used by year in Japan.
Fig. 1.
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Table 6. Medical and dental X-ray examinations and treatments per capita per year in Japan

Dental exposure X-ray Radium & cobalt

Year Fluoroscopy Radiography  (Periapical type) therapy therapy
1952 0.034 0.047 0.0003 0.010 0.005
1955 0.024 0.12 0.001 0.015 0.017
1958 — -— 0.009 - —
1959 0.042 0.15 0.024 0.054 0.003
1960 0.029 0.13 0.015 0.024 0.002
1961 0.053 0.25 0.027 0.035 0.00%
1962 0.057 0.28 0.026 0.045 0.010
1963 0.070 0.31 0.042 0.082 0.007
1964 0.087 0.46 0.063 0.047 0.009
1965 0.083 0.45 0.073 0.026 0.007
1966 0.10 0.58 0.12 0.022 0.010
1967 0.096 0.65 0.13 0.034 0.01G
1968 0.10 0.90 0.22 0.023 0.007
1969 0.12 1.1 0.24 0.043 0.012
1970 0.11 1.2 0.28 0.048 0.016

methods were in good agrecment.

Application of Dental Data to Hiroshima and Nagasaki Cities

Hiroshima and Nagasaki Cities are peculiar because of their A-bomb experiences. A-bomb survivors
have access to medical care under the auspices of the A-bomb Survivors Medical Treatment Law!®
(ABSMTL). As shown in Appendix A, although this fund (D,) contributed only 0.3% to the total medical
and dental care of all of Japan, about 909%, of that fund was used in Hiroshima and Nagasaki Prefectures.
A-bomb survivors were predominantly in Hiroshima and Nagasaki Cities. To calculate the numbers
of X-ray examinations performed in Hiroshima or in Nagasaki City using the annual reports?, this effect
was taken into consideration by altering equation (1) as follows:

T=12. (lLtgliE'_ ‘K, - RH——E:— ‘K, R+ o;) ot ‘NNTP' @)
where t is the number of examinations per month according to annual reports® ; D’ is D—D,: D, is the
reported point scores per year® based on the ABSMTL!®, K, and K, are ratios of A, insurance points
and D; Fund points, respectively of Hiroshima or Nagasaki Prefecture to those of all of Japan; and R,
and R, are ratios of the numbers of physicians or dentists and the numbers of holders of ABSMTL hand-
books in Hiroshima or Nagasaki City to corresponding prefecture, respectively. K, and K, are shown
in Appendix A. They were 3.4% and 549, in Hiroshima and 1.4%, and 35%, in Nagasaki. Data for

R, and R, are shown in Appendix B. The factor « is caused by expenditures for medical care and health

welfare of survivors by both cities and prefectures before the ABSMTL of 1959 and has been additive
to the latter since that time. The second and third terms (% « K, « R,+a) in this formula were not
1

as effective for dental as medical X-ray because of the relatively low contribution of dental X-ray ex-
aminations to treatment under the ABSMTL. After checking the seasonal variations of dental radio-

graphy in 1970'%), an extrapolation of dental radiologic trends to 1959 is possible for both cities. Yearly
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Table 7. Dental radiography performed in Hiroshima and Nagasaki Cities by year

Total radiography Radiography per person
Year Hiroshima®* Nagasaki* Hiroshima Nagasaki
1959 16.5 7:7 0.037 0.023
1960 10.8 4.9 0.025 0.014
1961 20.5 9.2 0.046 0.026
1962 20.7 10.0 0.044 0.027
1963 34.2 15.9 0.070 0.040
1964 58.9 25.1 0.12 0.063
1965 66.9 50.2 0.13 0.12
1966 99.0 68.7 0.19 0.17
1967 128 56.6 0.24 0.14
1968 215 98.5 0.39 0.24
1969 243 112 0.44 0.27
1970 288 133 0.52 0.31

*Thousands

trends in dental radiography in both cities and per capita per year in each city are shown in Table 7
and Appendix D9,

All statements for dental care submitted by institutions in Hiroshima and N, agasaki Cities in October
1970 were surveyed. The reported dental X-ray exposures were 24,011 in Hiroshima and 8,390 in Naga-
saki (Appendix C). Our estimated values for 1970 were 24,000 and 11,100 for the cities, respectively.

The values according to the two sources were therefore in good agreement.

Discussion

Numbers of medical and dental X-ray examinations, radiation treatments, and radioisotope ex-
aminations performed under the Government-Managed Health Insurance Program, published in Reports
of Annual Medical Care Survey®®!” were estimated. The rates of medical and dental care under
this insurance as opposed to the total insured medical and dental care throughout Japan were estimated
by confirrmed point scores each year, described in Fund Office’s Annual Reports®? and National Health
Insurance Activity Annual Reports®. These rates were approximately 3.7 for medical and 3.4 for dental
care for the years covered by the present study. Accordingly, 27% and 299%, of the total medical and
dental care, respectively, were performed under the auspices of the Government-Managed Health In-
surance Program.

Though the sample for surveying medical and dental institutions has been slightly modified yearly,
the methods for surveying have been nearly the same since 1959. [Furthermore, the institutions have
been randomly sampled from all prefectures in Japan. These provide data for statistical analysis and
estimating annual trends throughout Japan. However, radiological examinations and treatments were
only 5% to 6%, of the total medical and dental care, as determined from the percent distribution of point
scores for medical care”. Furthermore, for less frequent examinations and treatments, errors may be
larger, as with the data for 1968-70 for the “other examination” category of dental radiography and
the yearly trends in radiation therapy.

The reason for the values being lower than the regression line for most of the medical and dental
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examinations in 1960 is not known.

The annual differences between the estimated values and the linear regression during and after 1959
were sought.  For fluoroscopy the maximum variation was 359%,, and the average overall variation, 169 ;
for radiography, these were 25% and 12%; and for periapical dental radiography, 29%, and 20%, re-
spectively. For fluoroscopy and radiography, the rate of increase with time was less when compared
to the linear regression to 1970.

The annual variations were assumed to have been 12%, for medical and 209, for dental practice,
as derived from data of the Government-Managed Health Insurance, and the ratio of radiologic ex-
aminations to all examinations was assumed to have been the same in those covered by all insurance
programs and by public funds. The estimated error may exceed 12%, because of (1) the high frecuency
of X-ray examinations under Social Health Insurance and somc public funds, the Tuberculosis Preven-
tion Law (D,), the ABSMTL (D,), and (2) the low frequency of coverage by National Health Insurance
and other public funds.

Some varfations in medical and dental care occur by prefecture, as in Hiroshima and Nagasaki,
where many A-bomb survivors apply for medical care. In 1970 their ratios to those of all of Japan
under this Law were 549, for Hiroshima and 359, for Nagasaki Prefectures. Although these were much
higher than values for other prefectures, their contribution to the total insurance was small.

Application of the numbers of dental X-ray examinations in Hiroshima and Nagasaki Cities to
those of the actual number investigated in October 1970 showed good agreement. As compared with
National Health Insurance, the rate of frequency of dental X-ray examinations to total treatments covered
by social insurances was greater by only 119, in Hiroshima and 149, in Nagasaki (Appendix C). Those
covered by public funds were also not so high. Therefore, the apparent error for dental radiography
mentioned above may be an overestimate. Furthermore, in the routine X-ray examinations which are
usually covered by insurance, there is almost no need to consider such expensive dental treatments as
prosthetics which requires a large outlay of insurance funds to the patient. Rather, the patients’ ex-
penditures which were used here should be regarded as having been received without taking steps for the
use of insurance.

In 1960, Miyakawa et al.!®!? estimated 32.0:< 10° to be the total radiography examinations, and
4,82 % 10° to be the total fluoroscopies in Japan. These are numbers of exposures rather than numbers of
examinations, and they are being used to estimate genetically significant dose. Our data consist of
numbers of examinations; therefore some differences between these values can be expected. In a 1964-
65 survey of miedical X-ray exposure factors in Hiroshima and Nagasaki, the numbers of exposures per
examination averaged 2.5 in both cities?®. If the total number of radiography examinations by our
estimate (Table 4) is corrected using this value, there is good agreemens with the values of Miyakawa
et allli)lg)’

According to Miyakawa et al.'®!?, the total number of dental exposures in 1960 was 0.27 x 10°,
This value is considerably lower than our estimate (Table 4). The reason for such a difference is pro-
bably that their survey was conducted mainly in dental departments of large hospitals; whereas, we
know the frequency of dental examinations and treatments is relatively low®,

In 1969, Hashizume et al.?V?? also estimated the genetically significant dose and bone marrow
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dose for Japan. The annual number of radiographic examinations, including dental, was 179 < 106, '
For the same year, our estimate was 138 x 10° for medical and dental radiography-—lower than their value.
However, their value consisted of numbers of exposures, and taking this into account, our estimate should
be higher than theirs. In addition, they reported the total numbers of fluoroscopies in 1969 to be 20 x
10%, greater than our estimated 12.4x 10° (Table 4). In spite of differences in methods of estimation,
these two values are in generally good agreement by order of magnitude.

Our present estimates of total radiologic practice may be somewhat low for the following reasons.
First, medical care under the Workmen’s Accident Compensation Insurance (B) (7.19, of total medical
care), and Mutual-Aid Association of the Japanese National Railway which includes 1,330,000 persons,
and is 10%, of Mutual-Aid Association insured group members; 0.9%, of the total medical care was not
included in our estimates. Second, there are differences hetween the point scores claimed by institu-
tions and the confirmed point scores. By agreement with the insurance carriers, the numbers of films
used or exposures reported by each institution are lirnited for reimbursement, although for excess films,
the purchase price is paid. Therefore, estimates are considered to be less than the actual numbers of
exposures incurred. Third, concerning the numbers of films consumed, as described in the Report of
the Annual Medical Care Survey in 1960*, under Government-Managed Health Insurance, kymography,
tomography, and angiocardiography were each considered to consist of a single film, regardless of the
numbers of films actually used.

Photofluorographic examinations were not considered in the present estimates because adequate
data were unobtainable from insurance programs.

The present study established nationwide radiological trends for comparison with those by linear
regression for Hiroshima and Nagasaki, and elsewhere®. The complete data and analysis are described

in detail in the Atomic Bomb Casualty Commission Technical Report 18-75'%.
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Appendix A. Confirmed medical and dental care benefits from insurance and
public funds by prefecture, 1970

Insurance and Percent of Prefecture/Japan (%)
public funds total care Hiroshima Nagasaki
A, 25.3 3.4 1.4
A, 15.1 2.5 1.2
Aoers 10.0 3.0 2.3
B 7.1 - —_
C 30.3 — ——
D, 2.4 2.1 2.3
D, 0.3 54.0 35.0
D(}the rs 9.4 - B
A;: Government-Managed Health Insurance
A,:  Society-Managed Health Insurance, which is available from the
Health Insurance Society jointly sponsored by employers and
employees
Aotherst  All others of the Social Health Insurance including Mutual-
Aid Associations
B: Workmen’s Accident Compensation Insurance!™
C: National Health Insurance
D;: Public Fund for Tuberculosis Prevention Law
D;: Public Fund for A-bomb Survivors Medical Treatment Law
(ABSMTL)
Dothers:  Other Public Funds, which are available under the auspices
of eight laws as of 1970
Appendix B. Survivors with ABSMTL* Handbooks, populations, physicians
and dentists, 1970
Hiroshima Nagasaki
Prefecture City Prefecture City
Survivors 171,569 90,336 103,728 82,344
Population 2,436,135 568,014 1,570,245 424,780
Physicians 3,320 1,209 2,209 1,070
Dentists 954 317 497 173

*A-bomb Survivors Medical Treatment Law

Appendix C. Dental activity survey by type of insurance program, Hiroshima and Nagasaki

Cities, October 1970

Number of Total Total numbers of exposures
hospitals & Total Total patients Periapical Panoramic
Insurance clinics patients treatments  radiographed type type Other
Hiroshima
Social Health 217 41069 161566 10036 19196 55 69
National Health 221 13665 52411 2985 4815 26 60
Total 438 54734 213977 1302 24011 81 129
Nagasaki
Social Health 131 20757 84277 3579 6357 0 8
National Health 143 9060 37488 1152 2033 8 1
Total 274 29817 121765 4731 8390 8 9
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