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Abstract

Background: Currently, there is a shortage of hospital pediatricians in Japan. In the present study, using data from the
Survey of Physicians, Dentists, and Pharmacists in Japan, we analyzed the dynamics and distribution of pediatricians,
using a time series approach.

Methods: The total number of pediatricians, the ratios of hospital-working and female pediatricians, their mean age and
geographic distribution in 1974, 1984, 1994, and 2004 were determined. The dynamics of pediatricians were analyzed
by identifying the annual number of physicians participating in and withdrawing from pediatrics, and by following up
withdrawal rates from pediatrics and movement rates from hospitals. The withdrawal rates of male and female
pediatricians registered in 1992, 1994, and 1996 were also analyzed.

Results: The number of pediatricians per 10 000 children increased from 1.9 to 7.4 between 1974 and 2004. The
percentage of women among pediatricians was significantly higher than that of women among all physicians in 2004 (P
< 0.01). The numbers of physicians who withdrew from pediatrics increased from the periods 1985-1994 to 1995-2004.
Younger pediatricians tended to leave pediatrics earlier than elder pediatricians. There were no differences in the
withdrawal rates of pediatricians between men and women registered in 1992, 1994, and 1996.

Conclusions: It is anticipated that the number of pediatricians in Japan will decrease in the near future unless practical
strategies are implemented to improve the early withdrawal of younger pediatricians and the current working conditions
of female pediatricians.

Key words health manpower, pediatricians, physician shortage.

Introduction

Physician shortage is currently one of the major political issues in
Japan. In particular, the shortage of pediatricians is a serious
social problem, Experts claim that the pediatric medical system
in Japan is in danger of collapse due to overwork of pediatricians,
excessive requirements of patients and their families, and poor
social support.! Wada et al. reported that the mean number of
working hours for hospital pediatricians in Japan in 2004 was
55.9 h/week. In particular, physicians in their twenties worked
excessively, around 43 extra hours during weekdays and 17.3
extra hours during weekends and holidays each month.”

The Ministry of Health, Labour and Welfare (MHLW) con-
ducts a Survey of Physicians, Dentists and Pharmacists (SPDP)
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every two years, and provides descriptive statistics of the Survey.
These statistics indicate that the total number of pediatricians in
Japan has been increasing gradually. However, little is known
about the trends and distribution patterns of pediatricians. To
confirm the reality of this shortage of pediatricians, it is necessary
to clarify how many graduates enter into pediatrics, how long
current pediatricians have been in practice, and when pediatri-
cians leave hospital work.

In the present study, we obtained all the individual data of the
SPDP from the MHLW, and restructured the longitudinal data for
each physician by retrieving their unique registration numbers,
which were given to all physicians sequentially who passed the
national examination in Japan. Using this retrospective data, we
analyzed the dynamics of the pediatricians.

Methods
Data acquisition

For this survey, the electronic files of all physicians during the
period 1972 to 2004 were provided by the MHLW. Data cleaning
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was performed to complete the data collection, and a total of
4024 916 data (374 804 physicians) were obtained. All physi-
cians were obligated to submit the survey information, and the
submission rate was approximately 90%.2 The survey items
included the year their medical licenses were obtained, physician
registration number, date of birth, sex, address of workplace,
department, and occupation. The Privacy Act defines personal
information as information that enables any other entity to iden-
tify a person, or that easily enables someone to do 50 using other
sources of information. However, the data we used here did not
include any personal information from which an individual could
be identified.

Descriptive statistics

The total number of physicians, the number of physicians per
100 000 of population, mean age, percentage of female physi-
cians, and the percentage of physicians working in hospitals in
1974, 1984, 1994, and 2004 were collected for analysis.

The total number of pediatricians, number of pediatricians per
10 000 children aged less than 15 years, mean age of pediatri-
cians, percentage of female pediatricians, and the percentage of
pediatricians working in hospitals were also determined. The
population in each of the years studied was obtained from the
Population Estimate carried out by the Statistics Bureau, Minis-
try of Internal Affairs and Communications.

Survey of trend in pediatricians

The number of physicians registered as pediatricians in 1974,
1984, 1994 and 2004, was defined as N1, N2, N3, and N4,
respectively. In N1, the number of physicians who withdrew from
pediatrics during the period 1975-1984 was defined as R1, and
the number of physicians who continued to work in pediatrics
was defined as C1. During the period 1975-1984, the number of
newly graduated physicians who selected pediatrics was defined
as F1 and the number of physicians who changed from other
departments to pediatrics was defined as 11. Similarly, during the
period 1985-1994 and the period 1995-2004, the number of
physicians who withdrew from pediatrics, the number of physi-
cians who continued to work in pediatrics, the number of new
graduates, and the number of physicians changing from other
departments to pediatrics were defined as R2, C2, F2, and 12; and
R3, C3, F3, and 13, respectively. The relation between these
variables is described in the following equations:

N1=R1+CI,N2=Cl+Fl+11
N2=R2+C2,N3=C2+F2+12
N3=R3+C3,N4=C3+F3+13.

The dynamics of pediatricians were analyzed by identifying
each variable.
Withdrawal rate from pediatrics to other specialties

Pediatricians who obtained their medical licenses in 1972, 1982,
and 1992 were defined as the Classes of 1972, 1982, and 1992,
respectively, These three cohorts were followed up to determine
the percentage of physicians who withdrew from pediatrics to
other specialties.

© 2009 Japan Pediatric Society

Difference in withdrawal rates of younger pediatricians
belween men and women

The Classes of 1992, 1994, and 1996 were defined, and the
numbers of male and female physicians withdrawing from pedi-
atrics were investigated.

Withdrawal rate from hospitals

We chose pediatricians who obtained their medical licenses and
began working in hospitals in 1972, 1982, and 1992, The percent-
age of pediatricians who moved from hospitals was determined.

Statistical analyses

‘We used r-tests to compare means between the two groups, and
%*-tests to compare ratios between the two groups. Log-rank
tests were used to compare differences in withdrawal rates. All
statistical analyses were performed using statistical software
SPSS ver.13.0 (SPSS, Chicago, IL, USA). A P-value less than
0.05 was considered significant.

Resulis
Statistical data

Table 1 shows the descriptive statistics in 1974, 1984, 1994 and
2004. The number of pediatricians increased gradually from
1974 to 2004. The number of physicians per 100 000 of the
population almost doubled in 1974 to 2004, and the number of
pediatricians per 10 000 children during the same period more
than tripled.

The percentage of all physicians working in hospitals
increased from 1984 to 2004, while the percentage of hospital
pediatricians decreased. The percentage of female physicians
increased from 1974 to 2004. During the same period, the per-
centage of female pediatricians also rose and the percentage of
female pediatricians was significantly higher than that of female
physicians in 2004 (P < 0.01). The mean age of pediatricians
was significantly higher in 2004 (47.7 years) than in 1984 (42.2
years) (P < 0.01), but the mean age of all physicians was rela-
tively stable during the study periods. Consequently, the mean
age was the same for both pediatricians and all physicians in
2004.

Trend in pediatricians

Figure 1 shows the trend in pediatricians between 1974 and 2004.
Up to 2004, the sum of the number of new graduates and the
number of physicians who changed from other departments to
pediatrics exceeded the number of physicians who withdrew
from pediatrics (F + I > R). The number of new graduates was
stable during the entire study period. As a result, the total number
of pediatricians increased from 1974 to 2004,

When the time periods 1975-1984 and 1985-1994 were com-
pared, the total number of pediatricians approximately doubled,
and the percentage of pediatricians who continued practicing in
pediatrics gradually increased. When the time periods 1985-
1994 and 1995-2004 were compared, even though 63% of pedia-
tricians in 2004 had stayed in pediatrics since 1994, the number
of physicians who changed from other departments to pediatrics
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1974 1984 1994 2004
All physicians
Total 125249 178 197 227775 270353
Number per 100 000 population 113 148 182 212
Female (%) 9 10 13 16
Age (average T SD in years) 475+ 130 46.8 +£ 149 466+ 154 47.6+15.2
Working in hospitals (%) 43 56 62 62
Pediatricians
Total 5364 8914 13186 14 677
Number per 10 000 children (<15 years) 1.9 3.1 59 74
Female (%) 25%* 24%* 27%* 31#*
Age (average £ SD in years) 43.5 £ 13.0%* 42.2 £ 13.6%* 46.9 + 14.9% 477 £14.7
Working in hospitals (%) S57** 68%* 58 S7**

*P < 0.05, **P < 0.01.

The reference values for comparison in the table were all physicians’ values. SD, standard deviation.

decreased (I2 > I3), whereas the number of physicians who
withdrew from pediatrics increased (R2 < R3). Moreover, the
percentage of withdrawn pediatricians rose from 26% during
1985-1995 to 30% during 1995-2004, which was the same as
that during 1975-1984.

Withdrawal rate from pediatrics to other specialties

Figure 2 shows the cumulative withdrawal rates from pediatrics
to other specialties. Pediatricians in the Class of 1992 withdrew
more rapidly than those in the Class of 1972 (P < 0.01). It took
over 15 years for 10% of the Class of 1972 to leave pediatrics, but
it took less than ten years for the same percentage of the Class of
1992 to leave; 43 of 333 young pediatricians of the Class of 1992
had already left pediatrics by 2004.

Differences in withdrawal rates of younger pediatricians
between men and women

The percentage of women in each of these Classes was 35%, 45%,
and 48%, respectively. Figure 3 shows the variation in withdrawal
rates in men and women. For each class, no significant difference
between male and female pediatricians was observed.

Withdrawal rate from hospitals

The number of pediatricians who worked in hospitals at the
beginning of their career in the Classes of 1972, 1982, and 1992
were 200, 399, and 326, respectively. The log-rank test showed
no significant differences in withdrawal rates among these
Classes (Fig. 4).

Fig.1 Trend in pediatricians. 1974 Ni = 5364

N1, the number of physicians registered

as pediatricians in 1974; N2, the number 705 |

in 1984; N3, the number in 1994; N4, *

the number in 2004. RI = 1598 C1 = 3766 F1=3818 I = 1330

R1, the number of pediatricians who

withdrew from the department of pedi- | 42% | 43% | 15%

atrics between 1975 and 1984; R2,

between 1985 and 1994; R3, between 1984 N2 = 8914

1995 and 2004.

C1, the number of pediatricians who 26% 4 |

remained in the department from 1974; *

C2, from 1984; C3, from 1994. R2 = 2326 G2 = 6588 F2 = 3564 12 = 3034

F1, the number of new graduates who

chose pediatrics as their medical spe- | 50% | 27% | 23%

cialty between 1975 and 1984; F2, the

number between 1985 and 1994, F3, the 1994 N3 = 13186

number between 1995 and 2004.

11, the number of physicians who 30% 0% ]

changed their specialty from other *

departments to pediatrics from 1975; 12, - _ _ -

from 1985: 13, from 1995, R3 = 3914 c3 l9272 F3 ;5709 13 ;696

63% 25% 12%

2004 N4 =14 677
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Fig.2 Survey of withdrawal rate from pediatrics.

P-values for the comparisons between the Classes of 1972 and 1982,
1972 and 1992, and 1982 and 1992 were 0.698, 0.044, and <0.001,
respectively. Thin line, Class of 1972 (n = 205); dotted line, Class of
1982 (n = 406); thick line, Class of 1992 (n = 333).

Discussion
A comprehensive irend in the pediatricians’ workforce

Our study found a trend in the pediatricians’ workforce over 30
years. We found that the withdrawal rate from pediatrics
decreased during 1985-1994 and that the number of pediatricians

Male pediatricians

100%
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Fig. 4 Survey of movement rate of pediatricians from hospitals.
P-values for the comparisons between the Classes of 1972 and 1982,
1972 and 1992, and 1982 and 1992 were 0.254, 0.371, and 0.060,
respectively. Thin line, Class of 1972 (n = 200); dotted line, Class of
1982 (n = 399); thick line, Class of 1992 (n = 326).

has gradually increased. However, the withdrawal rate during
19952004 increased again. Moreover, in recent years, younger
pediatricians have tended to leave pediatrics earlier. As a result,
the average age of pediatricians is gradually rising.

A limitation in the present study is that it did not clarify the
reasons why pediatricians recently decided to change their

Female pediatricians
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Fig.3 Survey of withdrawal rate from pediatrics of male and female pediatricians.

P-values for the comparisons between men and women of the Classes of 1992, 1994, and 1996 were 0.176, 0.711, and 0.249, respectively. Male
pediatricians: thin line, Class of 1992 (n = 218); dotted line, Class of 1994 (n = 199); thick line, Class of 1996 (n =201). Female pediatricians:
thin line, Class of 1992 (n = 115); dotted line, Class of 1994 (n = 166); thick line, Class of 1996 (n = 185).

© 2009 Japan Pediatric Society



careers. Their actual motives for leaving pediatrics should be
investigated, and an estimate of future workforce requirements
will be necessary.*$

Current problems of the distribution and
roles of pediatricians

The actual number of pediatricians is increasing, and the number
of pediatricians per 10 000 children during 1994 to 2004 has
more than tripled (1.9 to 7.4). Nevertheless, Japanese pediatri-
cians and society in general feel that the shortage of pediatricians
is serious. There are several potential problems affecting the
pediatrics workforce. First, the distribution of pediatricians
among facilities in Japan is poor. The number of hospitals with a
pediatric department is approximately 3500, and the average
number of pediatricians per hospital is 2.4.7 Centralization of
pediatric hospitals is necessary, as has been proposed by the
Japan Pediatric Society.! If centralization is not possible, other
probable measures include concentrating the pediatric workforce
to draw more pediatricians from clinics to hospitals and retain
more pediatricians working in the hospital for longer periods
unless they move hospitals to clinics.

Secondly, the role of hospital physicians and clinic physicians
should be well-defined. Because free access is not restricted in
Japan, patients are allowed to have their primary care at outpa-
tient departments in hospitals, as well as in clinics. According to
a survey conducted in 2005 by the Japan Pediatric Association,
61% of a hospital pediatrician’s working time is devoted to
primary care.’

Thirdly, training more family physicians will alleviate the
current shortage of pediatric practice. In the USA where family
physicians are trained, family physicians provide 25% of primary
care office visits for children younger than 15 years.® Internists
receive pediatric training in primary care and can provide a part
of pediatric care.’

Increasing numbers of female pediatricians

Our results also showed that the number of female pediatricians
is rising. Although the withdrawal rates of younger pediatricians
were similar in female and male pediatricians, the increase in the
number of female pediatricians has the potential to reduce net
working hours in pediatric care because female physicians,
including female pediatricians, leave their jobs temporarily due
to maternity and childcare leave. This phenomenon has often
been pointed out, and one previous study clearly captured this
quantitatively.'’

Policy makers should take measures to support female pedia-
tricians so that participating in pediatric practice and raising their
children are compatible. To make this happen, improvement of
the working conditions for female pediatricians is necessary. For
example, part-time job opportunities may be an attractive option.
In the USA, the percentage of female pediatricians increased by

Shortage of pediatricians 649

9% between 1993 and 2000, and the percentage of part-time
female pediatricians increased from 24% to 28%." A similar
trend in the working hours of female pediatricians could appear
in Japan. This measure would also be a quick-acting method
rather than educating more medical students to be pediatricians.

Measures for the future pediatric workforce

Younger pediatricians are more likely to leave pediatrics earlier
and the number of female pediatricians is increasing. Practical
strategies should be implemented to improve the current condi-
tions of the pediatric workforce, especially for younger pediatri-
cians and female pediatricians. If this situation is not rectified, it
is anticipated that the number of pediatricians in Japan will
decrease in the near future.
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ARTICLE INFO ABSTRACT

Keywords: Objectives: To make future estimates of physician distributions in hospitals and clinics to
Life tables better understand the impact of recent health policy changes in post graduate clinical
Physicians education, and to discuss possible policy implications.

Career choice

Methods: Analyze National Surveys Data conducted from 1972 to 2004. Multistate Life Table
was used to make future estimations of numbers of physicians in hospitals and clinics.
Results: A typical Japanese physician’s career would start from academic hospitals, and move
through non-academic hospitals to clinics. After the introduction of the new post-graduate
clinical training system in 2004, more medical school graduates started their careers at
non-academic hospitals. Recently, the flow of physicians from academic hospitals to non-
academic hospitals has been declining while the flow from academic hospitals to clinics has
slightly increased. We also observed a shift of physicians from hospitals to clinics. From the
data we estimated that the number of physicians working at clinics will be almost equal to
those at non-academic hospitals in 2016, for the first time in 30 years.

Conclusions: 1t is important to discuss the appropriate sharing of roles, responsibilities, and
cooperation among medical facilities in line with the observed changes of career paths and
physician distributions

Supply and distribution
Health care facilities
Health care surveys

© 20009 Elsevier Ireland Ltd. All rights reserved.

1. Introduction 1980 and 1990 [2], the inequality in physician distribution

did not improve.

The issue of physician distribution has always been
a central issue in the health policy arena. However, no
nation has found the key to solving the disparities between
physician supply and demand [1]. In Japan, although the
number of physicians working at hospitals and clinics has
been increasing, the distribution of physicians in hospital
and clinics is still unfavorable. Even after a considerable
increase in the number of practicing physicians between

* Corresponding author at: 7-3-1 Hongo, Bunkyo, Tokyo 113-8655,
Japan. Tel.: +81 3 5800 8716; fax: +81 3 5800 8765.
E-mail address: koikes@adm.h.u-tekye.ac.jp (S. Koike).

0168-8510/$ - see front matter © 2009 Elsevier Ireland Ltd. All rights reserved.

doi:10.1016/j.heaithpol.2009.04.005

The post-graduate clinical training system in Japan has
changed several times since World War Il. In 1946, a 1 year
internship system to qualify for the national examination
was introduced. In 1968, this intern system was moved to
the post-graduate clinical training program wherein the
Ministry of Health, Labour and Welfare {(MHLW) strongly
recommended clinical training after passing the national
examination. Since then, most medical school graduates
have started their careers at academic hospitals, and then
moved to non-academic hospitals and clinics.

In 2004, a new health policy was introduced to man-
date a 2-year post graduate clinical training for new medical
school graduates [3-6]. Before the new system was intro-
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duced, most medical school graduates directly received
post-graduate medical training in their medical schools’
affiliated academic hospitals, and completed their program
there. Most of the training programs had been dominated
by a single specialty, whereas the new system mandated
rotating specialty training for residents. Under the new sys-
tem, an increase of the number of training programs offered
in non-academic hospitals and the introduction of a sys-
tem which matches applicants’ needs and available training
places at a national level caused a considerable change in
the career patterns of Japanese resident physicians. As of
2008, 46.4% of post-graduate medical trainees were work-
ing in academic hospitals. This rate is considerably lower
than thatin 2003 when 72.5% worked in academic hospitals
{71

This study's objective is to make a future estimate of
physician distribution in hospitals and clinics to better
understand the impact of this change and to discuss pos-
sible policy implications, given the health policy transition
for post-graduate medical education.

In the US, Human Resources and Service Administration
Bureau of Health Professionals (HRSA-BHPr) at DHHS con-
ducted a physician supply and demand projection. Arecent
projection is to 2010 [8] for 35 specialties. The HRSA-BHPr
model was also used to project other health profession-
als {9-12]. The demand approach model was also applied
for projection of specialty-specific demand for physician
services in Japan [13]. Several government committees
launched physicians' future estimates in Japan [14], with
various approaches. However, to the best of our knowledge,
in Japan, there has been no previous attempt since the new
health policy on postgraduate clinical training system was
introduced in 2004 to estimate physicians by type of med-
ical facility, including academic hospitals, and by type of
municipality.

2. Materials and methods

We obtained data from the National Surveys of Physi-
cians, Dentists, and Pharmacists conducted from 1972 to
2004 from the MHLW. All the surveys were completed at the
end of December in each survey year. The survey question-
naire included year of qualification, registration number,
year of birth, gender, address and type of workplace, and
specialty. Data provided from MHLW did not include the
names of the physicians or names of the facilities. After data
cleaning, a total of 4,024,916 data for 374,804 physicians
were obtained for analysis.

To present the changes of the physicians’ work places
by registration year, the 1954, 1964, 1974, 1984, 1994 and
2004 registration cohorts were selected. By their type of
facility (academic hospital, non-academic hospital, clinics,
and others), line graphs of the participation rates were
drawn based on the number of years since registration
as a physician. The number of physicians “not reported”
was obtained from the difference between the number of
medical licenses issued by the MHLW [15] and the num-
bers reported. Because only data after 1972 was available
and physicians who received their medical licenses prior
to 1972 were included, some lines start some years after
receipt of medical licenses.

To illustrate physicians’ career transfer patternsin a cer-
tain period of time, those who have reported for both the
1992 and 1994 surveys and both the 2002 and 2004 surveys
were selected to present the flow among the different types
of facilities in the given 2 years of the survey period. In this
analysis, pair data (1992-1994 and 2002-2004 data) were
matched based on the physician registration numbers. In
this analysis, only those who responded to both surveys
were analyzed.

A Multistate Life Table was used to estimate the number
of future physicians by facility type and category of munic-
ipality. The conventional life table deals with only “dead”
or “alive” whereas Multistate Life Table deals with broader
categories [16,17].

We defined 11 statuses for our estimation, 1 for aca-
demic hospitals; 4 for non-academic hospitals (in the 14
big cities, core cities, other cities, and towns/villages); 4
for clinics (in the 14 major cities, core cities, other cities,
and towns/villages); 1 “others”; and 1 “not reported”. Based
on the status changes in the two most recent data (2002
and 2004 survey), we estimated the future numbers of
physicians for the 11 statuses mentioned above. The num-
ber of physicians in 2004 was set as the base population
and 2003 and 2004 new entrants were used to predict
new entrants for the estimation period. “Types of munic-
ipalities” were defined based on Japanese administrative
district categories, namely, 14 big cities (Tokyo special dis-
trict and cities with populations above 500,000); core cities
(cities with populations above 300,000); other cities; and
towns/villages. Any mergers and changes in the categories
of municipalities between 2002 and 2004 were unified into
the municipalities as of 2004. The Multistate Life Table soft-
ware “MSLT” [18] was used to create the Multistate Life
Table.

3. Results
3.1. Physicians’ career choice by facility type

Fig. 1 shows the number of physicians in each type of
facility (“academic hospitals”, “non-academic hospitals”,
“clinics”, and “not reported”) tracked by the number of
years since their registration as a physician.

Those registered before 1994 generally started their
careers as physicians at academic hospitals. They then
gradually moved to other hospitals. Ten years after reg-
istration, nearly half of the physicians were working at
hospitals. Thereafter, the number of these physicians work-
ing at clinics started to increase, and at 20-30 years
after their registration, those working at clinics out-
numbered those working at hospitals. Around this time,
the number of physicians working at academic hos-
pitals accounted for less than 10% Thirty years later,
the number of “not reported” cases started to increase.
Fifty years later, nearly half of the physicians were “not
reported”.

Physicians registered in 2004 showed a different career
pattern, they generally started their careers at non-
academic hospitals rather than academic ones. In 2004,
39.2% worked at academic hospitals and 55.1% worked at
non-academic ones.
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Fig.1. Physicians' work placesby registration year.(1)Proportion of physi-
cians working at academic hospitals, (2) proportion of physicians working
at non academic hospitals, {3) Proportion of physicians working at clinics,
(4) proportion of physicians not reported.

3.2. Physicians’ transfers to/from academic hospitals,
non-academic hospitals and clinics

Fig. 2 presents the data for physicians’ work place
changes between facility types within the two survey peri-
ods (1992-1994 and 2002-2004).

Although the flow among facility types (non-academic
hospitals to academic hospitals, academic hospitals

(1) Transfers among medical facilit ies betw een 2002 and 2004

Academis
Net: 3,45 Hospitals
——— %get. 1,301
14,004 26864 408
10,644 m
2,135
Non-acadein <4 s
I Clinics
Hospitals
6,685
No transfer No transfer
83,718 17827
Net: 4,550
(2) Transfers among medicat facilit ies between 1992 and 1994
Academic
Net: 4,86 Hospitals
Qet; 1,023
No transfer
14,004 21,676 289
9,374 1,547
——— 1,221
- ¢ Glinics
Hospitals e
6,386
No transfer No transfer
78,843 67,852
Net: 3,916

Fig. 2. Physicians' career transfers. (1) Transfers among medical facilities
between 2002 and 2004, (2) transfers among medical facilities between
1992 and 1994.

from/to clinics, and non-academic hospital from/to clinics)
increased from the 1992-1994 to the 2002-2004 survey
period, the flow from academic to non-academic hospitals
remained almost unchanged (14,004 to 14,094). This gap
between inflow and outflow caused the net flow decrease
from academic hospitals to hospitals of about 30% (from
4,861 to 3,450). The number of newly-registered physicians
working at hospitals increased from 6,881 to 8,264.

3.3. Estimated numbers of physicians by facility type and
categories of municipalities

Table 1 presents a future estimate of the number of
physicians by facility type and categories of municipalities,
and the total number of active physicians.

The number of physicians working at university hospi-
tals is estimated to remain almost unchanged. The number
of physicians in non-academic hospitals is estimated to
increase slightly from 120,300 in 2004 to 127,200 in 2015,
that is, by 5.8%. A 5-9% increase in each administrative cat-
egory is expected.

By contrast, the estimated numbers of physicians work-
ing at clinics shows strong growth, from 93,000 in 2004
to 127,900 in 2016, an increase of 37.6%. In each adminis-
trative category, a 20-36% increase is expected. In villages
and towns, a 20% increase is expected; the lowest increase
among all categories.
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Table 1
Estimation of the number of physicians.
2006 2008 2010 2012 2014 2016

Academic hospitals 46.7 46.3 46.3 46.5 46.7 46.9
Non-academic hospitals 120.2 1211 1224 124.0 125.6 127.2

14 Big cities K 31.2 315 31.8 32.1 325 32.8

Core cities 19.5 19.7 20.0 20.2 20,5 20.8

Other cities 56.9 57.2 57.8 58.5 59.2 5988

Towns and village 125 127 12.9 13.2 134 137
Clinics . : 98.5 104.5 1106 116.5 122.3 1279

14 big cities. .- 29.2 308 325 342" 35.8 373

Core cities 13.9 14.9 15.9 16.9 . 179 18.9

Other cities 438 46,8 49,7 52,5 552 57.8

Towns and village e 12.0 124 ©129 “134 13.9
Others 115 12.1 125 13.0 134 139
Total - 22769 284.0 201.8. 299.9 308.0 3159 I

; (Numbers in thousands)

Combining “non-academic hospitals” and “clinics”, the
number of physicians estimated by administrative cate-
gories in 2006 and 2016 are, respectively, 60,400 and 70,200
in 14 big cities, 33,400 and 39,700in core cities, 100,800 and
117,700 in other cities, and 24,100 and 27,600 in villages and
towns. The growth rate of the number of physicians shows
a 14-19% increase.

Fig. 3 presents the percentages of physicians at aca-
demic hospitals, non-academic hospitals, and clinics
relative to the total number of active physicians in each
year (1972-2004 actual figures, 2006-2016 estimates).
Recently, working in clinics has become a major trend
in career choice in Japan. Physicians working at hospitals
began to outnumber those working at clinics in the 1980s.
The number of physicians working at hospitals continued
to increase, but the growth rate slowed in the mid-1990s.
As the number of physicians working at clinics continues to
increase, in 2016, the percentage of physicians working at
clinics is estimated to overtake the percentage of physicians
working at hospitals.

4. Discussion
4.1. Our model for future projection

There are two major approaches to the physician sup-
ply and demand discussion. One is the approach from
the physician supply side; the other is from the demand
side [19]. In principle, our estimation model is a supply
model similar to the Graduate Medical Education Advisory
Committee and the HRSA-BHPr supply models. We used
baseline year active physicians, added future graduates, and
considered specialty switching and “not reported” based on
past trends. We used a head count of reported physicians
rather than full-time-equivalent actively practicing physi-
cians. We did not consider foreign medical school graduates
as the number is very small in Japan. A previous investi-
gation by Asano et al used HRSA-BHP's demand approach,
which estimates physicians based on historical trend. Since
it is impossible to accurately project future ratios of physi-
cians to patients [20], the demand and supply approaches

Physicians Distribution by Facility Type
- Trend and Estimate -

80%
el Non-Academic
. Hospitals
40% Te _4_.”((.;‘_'.%..( - —
e T L E Glinics
20% Academic Hospitals
/ T
Others
i SN

0%

‘72 ‘74 '76 '78 '80 '82 '84 '86 '88 '90 '92 '94 '96 '98 '00 '02 '04 '06 '08 '10 12 '14 '16

Fig. 3. Physicians distribution by facility type.
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both use the same solution. However, our supply model,
which assumes the current trends in physician supply will
continue unchanged, can provide a reasonably true course
for physician supply in Japan and thus should provide a
basis for policy debate on the number and distribution of
Japanese physicians.

4.2. Physicians’ choice of facility type

Based on the results for physicians' career paths focused
on facility types, we found differences among three groups;
namely, physicians registered in 1954-1964, those reg-
istered in 1974-1994, and those registered in 2004. The
first two groups tended to move gradually from aca-
demic hospitals to non-academic hospitals and then to
clinics. More physicians registered in 1954-1964 worked
at clinics and fewer at academic hospitals. This was
a result of the increased number of medical schools
and their graduates in the 1970s. Then, as a result of
the introduction of a new post-graduate clinical train-
ing program, the majority of physicians registered in
2004 worked at hospitals in their year of registration, far
exceeding the 20-25% level recorded by the previous gen-
erations.

4.3, Changes in the supply of physicians from academic
hospitals to non-academic hospitals

In this study, we have observed a change in the supply
pattern of physicians, especially those related to academic
hospitals. Previously, academic hospitals were a major
supplier of physicians to other major facilities, while non-
academic hospitals supplied physicians to clinics. If this
trend continues, it is predicted that the declining flow of
physicians from academic hospitals to non-academic hos-
pitals could have an impact on the distribution of Japan’s
health care human resources.

Our results also show that while the outflow of physi-
cians from academic hospitals to non-academic hospitals
and clinics remains unchanged, the increase of the inflow
from other clinics and academic hospitals brought about a
net decrease in the supply of physicians from academic and
other hospitals. Given that the number of newly-registered
physicians working at academic hospitals declined by 1883
from 7858 to 5975 during the same period, we cannot con-
clude that academnic hospitals recruit physicians back from
non-academic hospitals. Since the introduction of the new
postgraduate clinical training system was installed, fewer
new graduates go directly to academic hospitals. The gap
is filled by accepting more physicians from non-academic
hospitals.

Under the new post-graduate medical training sys-
temn, a new career pattern for physicians has emerged.
In the new system, medical students graduating from
medical schools first join non-academic hospitals for post-
graduate medical training, return to academic hospitals,
then move back to non-academic hospitals, and then finally
join clinics, Compared with the previous system, which
was a virtual cascade from academic to non-academic
hospitals and then to clinics, from the viewpoint of con-
tinuous education for physicians, this revolving-door type

of career path will provide new career opportunities for
physicians to update their knowledge and techniques in
academic hospitals and apply them in non-academic hos-
pitals, thus widening their career options through their
experiences.

4.4. Future increases of clinic based physicians, its impact
and possible policy implications

Our results show that the number of physicians con-
tinues to increase and that the rates for urban/rural areas
remain similar. Therefore, the maldistribution of physicians
in urban and rural areas will not improve. In addition, we
have observed an obvious shift of physicians from hospitals
to clinics.

To discuss the impact of physicians shifting from hos-
pitals to clinics, it is important to consider the changing
role of hospitals and clinics over time. As the National Sur-
veys of Physicians, Dentists, and Pharmacists do not contain
information on the function of hospitals and clinics, it is
impossible to draw a direct implication from our study.
However, the effect of medical advancement over time
should be considered. With the advancement of medical
technologies, clinics will be able to apply advanced tech-
niques, which have previously only been used in hospitals.
This notion is especially important because Japan is known
for its well-equipped medical facilities [21]. This is true
even in rural hospitals and clinics. [22]

Although the advancement of medical techniques and
strengthening function of clinics will alleviate the potential
risk of a weakening Japanese health care system, medical
care services in hospitals are facing difficulties. Increasing
numbers of lawsuits and distrust of physicians, together
with sensational media reports, will accelerate the physi-
cian shortage and make the medical care system in Japan
more fragile {23]. The Committee on Physicians’ Demand
and Supply at the MHLW described the difficult situa-
tion of hospital-based physicians as ‘the more physicians
work at hospitals, the less they are rewarded for it’. Fur-
thermore, they have a higher exposure to the risk of
lawsuits. Physicians at hospitals feel that their social stand-
ing has deteriorated and their work stress has increased.
As a result, many physicians choose to leave hospitals.
[24]

As this study focuses on the distribution of physicians
in different facilities, a detailed analysis of the distri-
bution of specialties was not conducted. Nowadays, the
shortage of physicians and the distribution of specialties
draws unprecedented attention in Japan. There are fewer
newly registered Obstetrician/Gynecologists (OB/GY) prac-
titioners. As a result, the number of medical facilities
for child delivery is decreasing in Japan. The OB/GY spe-
cialty has largely been left to internists [25]. Pediatricians
are also in a difficult situation. Young pediatricians are
leaving their specialties earlier than previous generations
[26].

Therefore, strong policy intervention appears necessary
to maintain the Japanese health care system. A long-term
strategy to invest and revitalize the health care system,
especially for hospitals and rural areas, should be consid-
ered to tackle these problems.
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4.5. Some limitations of this research

This research is subject to certain limitations. First, “not
reported” physicians may influence the estimates and anal-
yses of physicians' moves during the two survey periods.
The ratio of reported physicians in the Survey of Physicians,
Dentists, and Pharmacists is known to be over 90% [27].
Second, with regard to the analysis of the transfers among
medical facilities, as we have analyzed only two periods
(2002-2004 and 1992-1994 periods), temporal trends in
the particular period might affect the interpretation of the
results because of selection bias. Third, a key assumption in
using the Multistate Life Table for future estimates of physi-
cians is that the probability of changing career status after
each year of experience will continue in a consistent man-
ner. However, as a result of the introduction of the new
clinical training system in 2004, many newly-registered
physicians started their career at hospitals instead of aca-
demic hospitals. Changes in career paths as a result of
further possible system changes could affect future esti-
mates. For this reason, we set a relatively short estimation
period of up to 2016 in the present study.

5. Conclusions

This study focused on the changes in physicians’ career
paths and their distribution by facility type and munici-
pality type. We have presented recent physicians’ career
path changes as altering from a one-way career path to a
revolving door career path. We also presented an estimate
of the future numbers of physicians by using the Multi-
state Life Table. The distribution of physicians will change
as physicians continue to shift from hospitals to clinics.

It is important to discuss the appropriate sharing of
roles, responsibilities, and cooperation among medical
facilities in line with the observed changes of career
path and physician distribution. More emphasis should be
placed on policies focused on hospitals in rural areas, and
measures to provide incentives to physicians working in
hospitals should be enacted.
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Abstract

Background: Japan has experienced two large changes which affect the supply and distribution of physicians.
They are increases in medical school enroliment capacity and in the proportion of female physicians. The purpose
of this study is to estimate the future supply of physicians by specialty and to predict the associated impact of
increased female physicians, as well as to discuss the possible policy implications.

Methods: Based on data from the 2004 and 2006 National Survey of Physicians, Dentists and Pharmacists, we
estimated the future supply of physicians by specialty, using multistate life tables. Based on possible scenarios of
the future increase in female physicians, we also estimated the supply of physicians by specialty.

Results: Even if Japan's current medical school enrcllment capacity is maintained in subsequent years, the number
of physicians per 1000 population is expected to increase from 2.2 in 2006 to 3.2 in 2036, which is a 46% increase
from the current level. The numbers of obstetrician/gynecologists {OB/GYNs) and surgeons are expected to
temporarily decline from their current level, whereas the number of OB/GYNs per 1000 births will still increase
because of the declining number of births. The number of surgeons per 1000 population, even with the decreasing
population, will decline temporarily over the next few years. If the percentage of female physicians continues to
increase, the overall number of physicians will not be significantly affected, but in specialties with current very low
female physician participation rates, such as surgery, the total number of physicians is expected to decline
significantly.

Conclusion: At the current medical school enroliment capacity, the number of physicians per population is
expected to continue to increase because of the skewed age distribution of physicians and the declining population
in Japan. However, with changes in young physicians’ choices of medical specialties and as the percentage of female
physicians increases, patterns of physician supply will vary between specialties. Specialties less often chosen by
young physicians and where males have dominated will face a decline in physician supply. These results highlight
the necessity for developing a work environment that attracts female physicians to these types of specialties. This
will also lead to improved gender equality in the workforce and more effective use of human resources.
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Background

Since training new physicians is a long process and
requires significant resources from both taxpayers and
physicians themselves, one of the most common health
policy issues faced throughout the world is matching phy-
sician supply with the needs and preferences of the popu-
lation. Estimating the future physician supply provides an
evidence basis for appropriate health policy. For this pur-
pose, transitions in a society's healthcare policies and
transitions in physicians' workplace preferences, as well as
the demographics of the physicians themselves, should be
taken into account. Therefore, a country analysis of these
factors can provide useful information as a discussion
base for health policymakers worldwide.

In Japan, there have been three significant changes affect-
ing physician supply and distribution in recent years. They
are: 1) a change in the post-graduate clinical training sys-
tem; 2) an increase in medical school enrollment capacity;
and 3) an increase in the percentage of female physicians.

The first change came with the introduction of the new
post-graduate clinical training system in 2004. The new
system shifted new graduates from academic hospitals to
non-academic hospitals. In 2001, before the introduction
of the new system, 70% of clinical trainees were receiving
their dlinical training at academic hospitals. About 40% of
clinical trainees were receiving their training in a particu-
lar specialized field at an institution affiliated with their
medical school. The distribution of physicians changed
significantly in 2004 when the new system was intro-
duced. Under this system, a matching system was intro-
duced at the national level to match applicants' priority
lists for training facility choices and the training facilities’
lists of preferred candidate and available resident posi-
tions. As more non-academic hospitals offered training
positions, the number of clinical trainees at academic hos-
pitals dropped below 50%.

The second change was the increase in medical school
enrollment capacity. The number of physicians per 1000
population was 1.1 in 1970, which was low compared
with other developed countries. In 1970, the country's
total first-year medical school capacity was 4,380. Then
the government set the target number of physicians at 1.5
per 1000 population. This led to the establishment of a
number of new medical schools, and in 1985 the enroli-
ment capacity reached a peak of 8,340. After the target
physician number was reached, the "Committee for the
Future Supply-Demand of Physicians" recommended in
1986 that the number of new physicians be reduced by at
least 10%, and subsequently the number of new physi-
cians began to decline [1]. In 2008, the Committee for
Studying the Realization of the Desired Medical Care Sys-
tem released their Interim Report. The committee recom-
mended an increase in the number of new physicians in

http://www.biomedcentral.com/1472-6963/9/180

Japan. The report emphasized to the government that "the
number of new physicians produced in the next fiscal year
(2009) must surpass the past highest medical school
enrollment capacity (8,360) and ... should be increased by
about 50% in the future" [2]. Subsequently, in the 2009
fiscal year, the medical school enrollment capacity was set
to 8,486, which is the highest level ever.

The third significant change was the increase in the pro-
portion and the number of female physicians. The per-
centage of female physicians in the workforce rose from
9.8% in 1975 to 17.2% in 2008. Femnale medical students
now account for over 30% of the total number of physi-
cians who pass the national examination. This indicates
that a proper discussion of physician supply and the gen-
der composition of medical specialties needs to focus
more on female physicians' preferences and career pat-
terns.

Since the introduction of the new clinical training system
in 2004, various studies and reviews have been published
on the status of physicians who have recently completed
their initial dinical training [3,4]. A provisional estima-
tion of the supply and demand of physicians has recently
been presented at a national review committee meeting
[5]. Regarding the impact of the increased number of
femnale physicians, the results of an analysis on the recent
status of the number of female physicians and the
employment rate of female physicians are available [6].
However, a detailed analysis and comparison by gender
and types of medical specialties has not yet been carried
out, The purpose of this study is to estimate the future
supply of physicians and their distribution among special-
ties, by focusing on the increase in medical student enroll-
ment capacity and the increase in female physicians, and
to discuss the related policy implications. Our results can
provide a wider research base for policy discussion in
other countries.

Methods

For this study, we used data from the 1996 through 2006
data of the National Survey of Physicians, Dentists and
Pharmacists, supplied by the Ministry of Health, Labour
and Welfare, Japan. The National Physicians' Law requires
all physicians to report their status every two years. The
data included the physician registration number, gender,
age, workplace municipality code, and self-designated
specialty. The survey asks for the physicians' self-desig-
nated specialty and not their board/certified specialty.
This point needs to be considered when interpreting our
data. The relationship between a physician's self-desig-
nated specialty and board certification varies, and they are
not necessarily the same. For example, whereas the
number of self-designated pediatricians (14,700 as of the
end of 2006) is similar to the number of board-certified
pediatricians (12,354 as of March 2008), the number of
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