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Table 1 -
Distribution of main areas of practice in the 1996 and 2006 surveys.

S. Koike et al. / Health Policy 98 (2010) 236-244

1996 survey

277927

7,88

40,21 100. 31,96

(1) 2 x 2 chi-square test for respective special
* p<0.05.
* p<0.01.

these cohorts was investigated to determine when and how
physicians in the internal medicine groups and surgical
groups had migrated into different areas of practice over
the course of their careers.

Chi-square tests were used to analyze whether the pro-
portion of female or specialty distribution significantly
changed between 1996 and 2006. For these analyses, we
considered p <0.05 to indicate statistically significant dif-
ferences. SPSS 16.0] (SPSS Japan, Inc., Tokyo, Japan) was
used for statistical analysis.

3. Results

3.1. Distribution of main area of practice in 1996 and
2006

The distributions of the main areas of practice in 1996
and 2006 are shown in Table 1. In the 2006 survey,
the following main areas of practice were highly repre-
sented (shown as a percentage of the total number of
physicians): general internal medicine (25.4%), surgery
(7.8%), orthopedics (6.8%), pediatrics (5.3%), psychiatry

Ities/all other specialties x 1996/2006. (2) 2 x 2 chi-square test for male/female x 1996/2006.

(4.6%) and ophthalmology (4.4%). In the 1996 survey, inter-
nal medicine (30.2%), surgery (10.3%), orthopedics (8.6%),
pediatrics (5.7%), obstetrics and gynecology (5.2%) and psy-
chiatry (4.4%). - ) :

The areas of practice with over 30% of female physicians
in 2006 were dermatology (39.1%), ophthalmology (36.9%),
residents (32.9%) and pediatrics (31.1%).In 1996, they were
ophthalmology (36.4%) and dermatology (31.5%). In terms
of proportion of female in all physicians, we found signifi-

. cant increase over the study period (13.3-17.2% p<0.001).

Comparing the percentage of main area of practice in 1996
and 2006 revealed a significant decrease in the percent-

- age in internal medicine (30.2-25.4%), surgery (10.3-7.8%),

neurosurgery (2.3-2.2%), pediatrics (5.7-5.3%), ophthal-
mology (4.6-4.4%), obstetrics and gynecology (5.2-4.2%)
and otorhinolaryngology (3.7-3.2%). i

No datafor “residents” in 1996 as it was only in 2004 that

" the 2-year postgraduate clinical training program became
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compulsory for all practicing physicians and so added res-
ident as one of the area of practice in Physician Survey, in
the 1996 survey data, medical residents indicated a depart-
ment they were engaged in at the time of the survey.



021

Table 2

Distribution of main areas of practice as of 2006.
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Fig. 1. Mainareas of practice obtained from National Physician Survey and
the number of board-certified specialists obtained from Japanese Board
of Medical Specialties

3.2. Main area of practice and board-certified specialists -

The scatter plot graphs revealed that data points for
most of the specialized fields were located close to a 45-
degree line. Exceptions were internal medicine, which
fell below the 45-degree line, indicating that the number
of physicians designating internal medicine as main area
of practice exceeded the number of board-certified spe-
cialists, while allergology and rheumatology were located
above the 45-degree line, indicating that the number of
physicians designating “allergology” or “rheumatology” as
their main area of practice were fewer than the number of
‘board-certified specialists (Fig. 1).

3.3. Distribution of main area of practice by different
year of experience groups in 2006

The main findings of the distribution of specialties is
the younger generations engaging in internal medicine as
their main area of practice gradually decreased, whereas
the proportion engaged in internal medicine subspecial-
ties and other specialties have steadily increased. This also
indicates a general tendency for the younger generations of
physicians to specialize, rather than working as generalists
(Table 2).

3.4. Migration of main areas of practice in internal
medicine and surgery groups at different career stages

Of the physicians who started their careers with internal
‘medicine group as their main area of specialty in 1996 and
registered as physician in the same year, 82.5% started their
careers as physicians of internal medicine, gastroenterol-
ogy; 5.4%, cardiology; 4.7%, neurology; 4.3%, pulmonology;
2.0%, other internal medicine; 0.6%. Some internal medicine
physicians, however, differentiated to subspecialties of
internal medicine subspecialties. A longitudinal analysis
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of the cohorts revealed that the 1996 registration cohort
with between 0 and 10 years of experience since registra-
tion showed a decrease in the proportion of involvement
in internal medicine to 43.6% in the first 4 years, and to
37.0% in 10 years. The proportions of those involved in
all other internal subspecialties except neurology, how-
ever, were found to significantly increase over that period.
We found that in 10 years of experience, a proportion
of physicians migrated to other specialties than internal
medicine group (1996 registration cohort; 13.5%, 1986 reg-
istration cohort; 5.4%, 1976 registration cohort; 4.3%, 1966
registration cohort; 5.2%, 1956 registration cohort; 4.9%) or
no report (18.3%, 10.4%, 10.3%, 20.0%, 43.4%, respectively).
Neurology is a main area of practice with stable proportion,
whereas other internal medicine group steadily decreases

their proportion in 10 years (Table 3)
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In the cohort of physicians who started their career in
surgical specialty groups in 1996 and registered in 1996,
67.9% of them started their careers in surgery, which was
significantly decrease in 10 years to 37.6%. The proportion
of physicians involved in cardiovascular surgery (4.5-6.6%)
and chest surgery (1.7-4.4%) and aesthetic plastic surgery
(0.1-0.7%) increased for those with 10 years of experience,
indicating that they increasingly specialized within the
field of surgery. In physicians with between 10 and 20 years
of experience and those with between 20 and 30 years of
experience (1986 cohort and 1976 cohort, respectively),
the proportion involved in subspecialties, except for neu-
rosurgery, was quite stable. Among physicians engaged in
surgical specialties, we found that over 10 years 9.1-16.8%
of surgeons moved away from surgery to internal medicine
(Table 4). :

4. Discussion

4.1. Physicians’ tendency to shift toward specialization,
and the role of general practice

Our results indicated that the proportion of physicians
involved in internal medicine decreased from 30.2% in
1996 to 25.4% in 2006, and those younger physicians were
less likely to choose internal medicine, choosing inter-
nal medicine subspecialties and other specialties instead.
These findings indicate an increasing tendency toward
specialization of Japanese physicians overall, with fewer
physicians joining primary care-oriented specialties.

In Japan, neither “general practice”, nor “family physi-
cian” is listed as areas of practice in the Government
Order under Medical Law. So, the National Physicians
Survey questionnaire did not list “general practice” or
“family practice” as choices for the main area of prac-
tice. However, it is considered that a certain proportion
of internal medicine physicians function as general prac-
tice and family medicine physicians. In Japan, especially in
clinics, physicians provide medical services for which they
have not received specific training [15]. By doing so, they
effectively function as primary care physicians. In many
countries, the right balance between specialist and gen-
eralist medical practitioners has been under discussion,
and necessary measures have been undertaken [16]. This
trend is contrary to the situation in the United States and
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Table 3
Shift of main area of practice in 1996 after 10 years of practice (internal medicine group).
Survey year : g i
1996 - 1998 - 12000 2002 2004 2006
11996 registration cohort (n 2736) (0-10 years of experlence durmg survey periods below) e
- Internal medicine 825 55.1 436 40.8 37.0 "
~Gastroenterology 54 8.2 96 .96 103 *
_Cardiology : 47 ‘103 119 111 11.1° .
“Neurology 43 4.2 44 4.1 38
Pulmonology s 20 3.6 43 3.4 33 .
"Othermternal med1cme 06 07 11 1.2 14 ”
Surgeries e 2.8 32 3.2 28 o
Others e 83 89 956 107 =
~Noreport - - e o ,‘—‘ : 6.1 12.0° 15.9 18.3 o
1986 reg1stratlon cohort (n= 2499) (10 20 years of experlence durmg survey periods below) i -
_Internal medicine 857 582 576 570 57.3 57.1 %
- Gastroenterology : 112 . 102 92 9.0 8.9 8.7 .
- Cardiology AL 101 97 9.7 9.2 89
. Neurology 40 36 33 36 34 3.0
“Pulmoniology SB3 42 38 34 37 4.0 :
Other internal medicine 14 120 13 11 15 13
~Surgeries - : S Ry 16 19 18 14 14 e
. Others : Ln 26 34 36 40 40 e
: .;Norepor’t e = ,7.1“ 86 9.7 92 104 =
1975 regnstratlon cohort (n 1625) (20—30 years of expenence durmg survey penods below)
- Internal medicine 72.1 ; . .685 3
,Gastroenterology o 105 79 :
Cardiology - 87 65 T
Neurology i : 2.8 20
- Pulmonology’ : 3.7 28
Other internal medlcme : 1.1 1.0 o
. Surgeries : = 1.8 s
~ Others e 21 o
~ No'report < LAt = 6.3 T
1966 reglstratlon ‘cohort (n= 1009) (30—40 years of experlence durmg survey perlods below) G
‘Internal medicine - 81.8 . 747 724 699 . T
‘Gastroenterology - 95 75 71 63 2
.. Cardiology 42 33 33 2.5 -
~ Neurology 2.2 .23 1.8 17 :
Pulmonology - 16 12 08 0.6
" Other internal medicine. =~ = 04 103 03 0.5
. Surgeries e L2770 20 16 "
Others s 22 .34 36
" No report : 5.6‘ 87 12.9

1956 reglstrauon cohort (n= 1063) (40—50 years of expenence durmg survey penods below)

Internal medicine =
.Gastroenterology :
' Cardiology
Neurology
~ Pulmonology :
Other 1nternal mechcme
. Surgeries
- Others Bl . S
: No report G e

879

Other internal mechcme mcludes psychosomanc internal medicine, allergology, rheumatology.
* p<.05,2 x 2 chi-square test respective specialties/other specialties x 1996/2006.

Canada. One study indicated that the proportion of physi-
cians involved in internal medicine in the United States
increased from 16.0% in 1995 to 16.8% in 2007, the pro-
portion engaged in family medicine increased from 8.2%
to 8.9%, and the proportion involved in general practice
decreased from 2.3% to 1.1%, [17]. In Canada, the propor-
tion of physicians engaged in general internal medicine fell
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p<.01, 2 x 2 chi-square test respective specialties/other specialties x 1996/2006.

from 4.3% in 1996 to 3.9% in 2006, with a slight decrease in
the proportion of family physicians (general practice and
family medicine) from 52.0% to 51.2% [18].

The Japanese postgraduate medical education program
has significantly changed over the last few years [19-21].
Under the old program, physicians received postgraduate
medical training in a single department from the begin-
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Table 4
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Shift of main area of practice in 1996 after 10 years of practice (surgical group).

-

ning of the training program. Under the new program,
during the first 2 years after graduation, they experience
a rotation through multiple different departments. This
change was implemented to enable physicians to pro-
vide a comprehensive range of medical services. Under
the new program, residents are intended to become more
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* p<.01, 2 x 2 chi-square test respective specialties/other specialties x 1996/2006. -

experienced and confident with basic skills and general
knowledge, as a result of introducing new postgraduate
medical education [22]. From an international perspec-
tive, the provision of primary health care is of great

importance [23], and it is appropriate to secure a suf-

ficient number of physicians that can provide primary
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health care to efficiently provide medical services over-
all.

4.2. Relationship between main area of practice and
board-certified specialty '

From our study, we found that the number of board-
certified specialist and the number of those placed in
the “main area of practice” categories were in general
agreement, with some exceptions. Therefore, “main area
of practice” can serve as effective lead indicators to help
us better understand the career orientations of Japanese
physicians.

Some specialties exhibited a difference between main

area of practice and board-certified specialization. The .

difference in internal medicine (i.e. the number of “board-
certified specialists” was less than that of physicians whose
main area of practice was internal medicine) can be
explained by the fact that the specialist system of gen-
eral internal medicine is in the process of changing the
definition of “specialist” to encompass the changes in the
term made in 2008. A difference was also observed in
allergology—the number of physicians whose main area of
practice is allergology is more than that of “board-certified
specialists”. This observation may be due to the fact that
the number of allergology specialists includes otorhi-
nolaryngologists (allergic rhinitis), dermatologist (atopic
dermatitis), and respiratory medicine specialists (asthma).
A similar difference was seen in rheumatology and may
be because rheumatology specialists include many of the
orthopedic specialists.

This discrepancy has arisen as a result of the certifi-
cation system of specialists. With regard to allergology,
to become a board-certified allergologist, it is prerequi-
site to first be board certified in an area of medicine
such as an internist, otorhinolaryngologist, dermatologist,
or ophthalmologist. Therefore, those who are certified as
allergologists are board certified in at least two areas,
whereas, they can designate only one “primary main area
of practice” in the survey. It is inferred that most board-
certified physicians were likely to designate specialties
other than allergology. In the Physician Survey data col-
lected in 2006 on multiple practicing areas [24], on average,
physicians responded that they were engaged in 1.64 areas
of practice (those working at hospital 1.26, those working
for clinics 2.32). These data indicate that many physi-
cians, especially those who work for clinics, were involved
in multiple practice areas, or even had multiple board
certifications.

4.3. Japanese physicians career path and specialty
certification

Our results showed that in Japan, younger physicians
demonstrated an increased tendency toward specializa-
tion. Furthermore, physicians involved in internal medicine
slowly tended to become specialized in particular sub-
specialties, typically taking about 4 years, and remained
in those specialties subsequently. Surgeons, in general,
tended to identify themselves from a very early stage of
their career path as specialists in certain field. Some of sur-
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geons switch their area of practice from surgery to internal
medicine. .

A variety of studies have been conducted on when an
how physicians decide on their specializations. In a study
in 1989 of Canadian medical school graduates, 12.5% were
found to have changed their specialty choice after start-
ing training [25]. Research conducted in Australia revealed
that 50% of physicians decided their career path after the
pre-registration year. A study in the United States found
that, contrary to the earlier belief that changes between
departments rarely take place [26], physicians did not nec-
essarily stay in their initially chosen departments. This
study showed that 9% of board-certified internal medicine
physicians in the United States left internal medicine
after 14-16 years of practice (4% for specialized internal
medicine physicians and 21% for general internal medicine
physicians) [27].

In terms of the quality of medical services provided by
specialists, one study supported an association between
board certification status and positive clinical outcomes
[28], while another revealed mixed clinical outcome [29].
Continuous and further development of the specialist sys-
tem is expected. In the United States, the duration of
certification was changed from lifetime (indefinite) cer-
tification to time-limited certification, with the advent of
the Maintenance of Certification process [30]. Time-limited
certification was first adopted by the American Board of
Family Practice in 1970.

Findings from other countries have indicated that it may
also be necessary to expand the role of the Japanese Board
of Medical Specialties, focusing on issues of coordination
and standardization of the certification of qualifications,
including the duration of the certification period and the
conditions for renewal for specialist physicians, as well
as the maintenance of medical service quality provided
by specialist physicians. It will be difficult to drastically
change the Japanese specialist system, as existing individ-
ual academic societies have been gradually developed over
a long period of time, and Medical Law allows physicians
to practice in any area regardless of their board certifica-
tion. Steps are therefore required to ensure the consistency
of certification standards among all participating academic
societies, and to define layers of specialty categories (gen-
eral specialties and subspecialties). These steps constitute
a practical approach, and may be effective in consolidating
already established specialist systems in an environment
where the discretionary specialist system is already func-
tioning. Thus, lessons from the case in Japanese could be
applied in other countries in the future.

4.4. Limitations

Several limitations of our study should be considered in
the interpretation of the current findings. First, although
the National Physicians Survey was designed as a census
survey, some physicians remain unreported. If such data
are unevenly distributed, they may constitute unpredicted
confounding factors. Second, because the single main area
of practice data was only available after the 1994 survey,
our study period for follow-up observations was relatively
short. This approach would be sound if the career pattern
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of physicians was quite stable. However, the increase in the
proportion of female physicians, changes in medical school
enrollment capacity, and recent changes to the postgrad-

uate clinical training system might affect the career path

patterns of physicians in Japan. As such, it remains unclear
whether the women in the study sample were dispropor-
tionately over-represented in the younger generations of

physicians, and, if so, whether the observed generational -

differences might have reflected, to some extent, gender
differences rather than age differences alone. Third, the
main area of practice and the board-certified specialization
data were collected at different times, and are not identical
indices. As these data do not have a one-to-one corre-
spondence, this issue remains a potentially valuable area
for future studies, including additional research combining
data from individual physicians’ main area of practice and
board certification status. :

However, despite these limitations, the National Physi-
cians Survey is an extremely rich data source, so analyses
of this database constitute the best available basis for dis-
cussing physicians’ career paths in terms of specialization.

5. Conclusions

We analyzed the status of specialization and career
paths, focusing primarily on physicians’ main areas of spe-
cialization, using data collected between 1996 and 2006 in
the National Survey of Physicians.

We found that in Japan, younger physicians showed a
stronger tendency to become specialists. Among the physi-
cians involved in internal medicine, the number continuing
their engagement in internal medicine fell from 82.5% to
43.6% in their first 4 years of practice, then to 37.0% after 10
years, gradually becoming more specialized. Furthermore,
surgeons, excluding chest surgeons and cardiovascular sur-
geons, typically chose their subspecialties in early stages
of their careers, with only 9.1-16.8% of surgeons switching
from surgery to internal medicine over 10 years.

We observed a trend toward medical specialization.
However, to strengthen our medical system, we propose
that increasing the number of physicians specializing in
general practice and strengthening the certification system
for (and maintaining the quality of) specialist physicians
are important policy issues.
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1. Background

ABSTRACT

Background: The percentage of females in the physician workforce is increasing in Japan,
as in other countries; however, the working status of female physicians has not been
sufficiently investigated.
Methods: Original data were obtained from the National Survey of Physicians (NSP) con-
ducted by the Ministry of Health, Labour and Welfare, Japan, from 1984 to 2004. We
examined the trend of female physicians’ areas of practice and analyzed their leave, return
to work, and change in areas of practice using cohort data.
Results: The percentage of female physicians has increased significantly in recent genera-
tions, especially in surgery, surgical subareas of practice, and obstetrics and gynecology. A
remarkable increase was found in obstetrics and gynecology among women under 29 years
old from 15.4 to 66.2%. The total number of female physicians on leave has been higher than
the number of female physicians returning since 1998. The average percentage of those who
changed their area of practice was high in surgery (20.7%) and low in pediatrics (5.0%) and
obstetrics and gynecology (1.7%).
Conclusions: A strategic plan is needed for future health policy to plan for the physician
workforce, especially for the areas of practice with increasing proportions of young female
physicians.

© 2011 Elsevier Ireland Ltd. All rights reserved.

and social circumstances, a higher percentage of women in
medicine has significant implications for workforce plan-

An increase in the number of women in medicine
has been reported in Australia, Canada, the Netherlands,
Norway, Sweden, the United Kingdom and the USA [1-7].
Although these countries have different healthcare systems
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(H. Yasunaga), imamurat@naramed-u.ac.jp (T. Imamura).
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ning because of their career breaks or part-time work status
[8-10]. Internationally, the proportion of females in the
physician workforce increased by around 30% ~ from 28.7%
in 1990 to-38.3% in 2005 in OECD countries and flexibility
in working time and career development is emphasized for
policy makers because that female physicians work fewer
weekly hours than male physicians in many OECD coun-
tries [11].

InJapan, the percentage of females among all physicians
(approximately 250,000) was 16.4% in 2004. However,
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during the last decade, the percentage of female students
enrolled at medical schools has increased to approximately
30% [12], indicating that the proportion of female physi-
cians is likely to increase in the future.

In recent years, physician shortages and an imbalance
in the numbers of physicians in different areas of prac-
tice have occurred in Japan, as in Western societies, not
only in specific specialties, such as pediatrics and obstet-
rics, but also in internal medicine and surgery [13-17]. The
increasing proportion of female physicians is considered to
be one of the reasons that has exacerbated physician short-
age, with the hypothesis that female physicians leave work
completely after marriage or go on leave for a long period
of time to raise their children. However, there is little con-
crete evidence about the actual working status of female
physicians nationally. Therefore, we aimed to determine
the percentages of female physicians by area of practice
over two decades and the patterns of taking leave from
and returning to work in four areas of practice: internal
medicine, surgery, obstetrics and gynecology, and pedi-
atrics. This information can be used for future health policy
planning relevant to the physician workforce.

2. Materials and methods
2.1. Data acquisition

Data were obtained from the National Survey of Physi-
cians (NSP) from 1984 to 2004, with official permission
from the Ministry of Health, Labour and Welfare (MHLW)
of Japan. The NSP was conducted every year from 1972
to 1982 and has been conducted every other year since
1984. The survey was designed as a form of census and the
response rate was considered to be quite high; therefore, it
was used to try and understand Japanese physicians’ career
choices or distribution in previous studies [13-15,18-20].
The survey questionnaires are distributed to physicians’
workplaces. It is mandatory for physicians to report their
working status and information on medical areas of prac-
tice by filling in the questionnaire, which is sent back to
the MHLW by the local health centers. Although the NSP
is still conducted at present, we used the data collected
before 2004 to avoid inconsistency in the analysis of spe-
cialty changes, which might have resulted from the use
of later data because the ministry began requiring clinical
training for newly registered physicians after 2004.

The data allowed to be used in this study were electronic
data with no personally identifiable information except for
each physician’s registration (license) number, which was
not disclosed to the public and could not be linked to the
physicians’ private information, such as name and address.
This study was approved by the Research Ethics Committee
of the National Institution of Public Health in July 2009.

2.2. Data analysis

2.2.1. Trends in the proportion of female physicians by
area of practice

The percentages of female physicians by area of prac-
tice were obtained from cross-sectional data in 1984,
1994 and 2004. The area of practice preferred among

female physicians under 29 years old was recorded.
For the area of practice categories, the “main area of
practice” coding in the NSP was employed; these cat-
egories included internal medicine, surgery, pediatrics,
psychiatry and neurology, obstetrics and gynecology, oph-
thalmology, otolaryngology, dermatology, rehabilitation
medicine, radiology, anesthesiology, general medicine
(rotation), and other. In compiling the data, psychosomatic
internal medicine, respiratory medicine, gastroenterol-
ogy, cardiology, neurology, allergy and immunology, and
rheumatology were considered to be subareas within inter-
nal medicine; orthopedic surgery, plastic surgery, cosmetic
surgery, neurosurgery, respiratory surgery, cardiovascu-
lar surgery and pediatric surgery were considered to be
subareas within surgery. The coding of ‘obstetrics and
gynecology’ was unified in the NSP questionnaire. Coding
of “main area of practice” in the survey questionnaire was
officially introduced in 1994. Therefore, we recoded the
“main area of practice” from the multiple “areas of prac-
tice” reported in the surveys from 1984 to 1994. In the
recoding, if internal medicine and one internal medicine
subarea of practice were chosen for “areas of practice”,
the subarea of practice was employed as the “main area of
practice”. If internal medicine and more than two internal
medicine subareas of practice were chosen, then internal
medicine was employed as the “main area of practice”. The
recoding of surgery and surgical subareas of practice also
followed this rule. Rehabilitation medicine was officially
added to the coding scheme in the 1994 NSP. The statistical
significance of the differences in the proportion of female
physicians in each area of practice between 1984, 1994 and
2004 were examined using the Chi-squared test. Statisti-
cal differences were assessed with two-sided tests, with
an alpha level of 0.05.

2.2.2. Female physicians’ leave and return to work by
area of practice from 1984 to 2004

The cohort data were taken from the original data of
the NSP from 1984 to 2004 using the registration numbers
of the physicians. To examine the trends leave taken by
female physicians after registration (licensing), the aver-
age percentages of female physicians on leave by years
after registration were obtained by categorizing their year
of registration (1981-1985, 1986-1990, 1991-1995, and
1996-1999).

Further, the numbers of female physicians who were
newlyregistered returned to work or went on leave for con-
secutive biennial NSPs were obtained between 1984 and
2004. To observe the changes in the numbers of working
fernale physicians, we selected internal medicine, surgery,
pediatrics, and obstetrics and gynecology, which have had a
relatively large increase in the proportion of female physi-
cians since 1984. The analysis was conducted only on those
with a minimum of 4 years’ experience after registration,
reflecting the fact that some physicians undertake 2 years
of general rotation as initial clinical training after obtain-
ing their licenses. The analysis period was set to the period
after 1984, when the survey frequency was changed from
annual to biennial.

The average percentages of those continuing work, on
leave, returning to work and changing their area of practice
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(in and out) were calculated for 1984-1994 and 1994-2004
using cohort data from 1984 to 2004. Those registered in
an area of practice in Year N and still registered in the same
area of practice in the next survey in Year N+2 were clas-
sified in the “continue” work category; those registered in
-an area of practice in Year N and not registered in any area
of practice or registered as “a physician not in practice”
in the next survey in Year N+2 were classified in the “on
leave” category; those not registered in any area of prac-
tice or registered as “a physician not in practice” in Year
N and registered in an area of practice in Year N+2 were
counted, regardless of the previous area of practice, in the
“return” category; those registered in one area of practice
in Year N and registered in the relevant area of practice in
Year N+2 were, regardless of the previous area of practice,
classified in the “change in” category; and those registered
in the relevant area of practice in Year N and registered
in a different area of practice in Year N+2 were, regard-
less of the next area of practice, classified in the “change
out” category. To calculate the percentages of female physi-
cians in the “continue”, “on leave”, “return”, “change in”
and “change out” categories in each area of practice, the
total number of female physicians registered in the rele-
‘vant area of practice either in Year N or in Year N+2 was
used as a denominator. Because most female physicians go
on leave for different durations, we averaged the percent-
ages of every two consecutive NSPs during 1984-1994 and
1994-2004.
For datamanagement and analysis, STATA 10 (StataCorp
LP, 2007, TX, USA) and SPSS16.0J (SPSS Japan Ine., Tokyo,
Japan) statistical software were used for this study.

3. Results

3.1. Increasing percentage of female physicians and their
choice in the area of practice

The numbers and percentages of female physicians by
area of practice in 1984, 1994 and 2004 are shown in
Table 1.The proportion of female physicians increased from
10.1% in 1984 to 16.4% in 2004. In the 2004 survey, the
specialties with a high percentage of females were der-
matology (38.0%), ophthalmology (36.8%) and pediatrics
(31.2%). The proportion of female physicians remained high
in ophthalmology, and this was the only area of practice for
which there was no significant increase or decrease in the
percentage of female physicians between 1984 and 2004
other than rehabilitation medicine.

The proportion of female physicians under 29 years old
increased dramatically, from 14.6% in 1984 to 35.3% in
2004, as shown in Table 2. The 2004 survey shows that
female physicians accounted for almost half or more of all
physicians in dermatology (68.4%), obstetrics and gynecol-
ogy (66.2%), ophthalmology (51.5%), pediatrics (49.2%) and
anesthesiology (46.8%). The greatest increases from 1984
to 2004 in the percentage of female physicians under 29
years old were observed in the areas of surgery (10.8 times),
surgical subareas of practice (4.2 times), obstetrics and
gynecology (4.3 times), and internal medicine (2.4 times).
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Fig. 1. The trend for the number of female physicians on leave who reg-
istered from 1981 to 1999, by years after registration.
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Fig.2. Number of female physicians who were newly registered, returned
to work or went on leave for consecutive biennial National Surveys of
Physicians in Japan between 1984 and 2004.

3.2. Pattern of female physicians’ leave from their work

In the cohort data, 46,561 female physicians were
identified. The peak of the average percentage of female
physicians on leave was between 7-8 years and 11-12
years after registration according to the categorized reg-
istered year, as shown in Fig. 1. The slope and peak of the
average percentages of female physicians on leave did not
differ by registered year, but the peak year after registration
was delayed among those female physicians registered in
1990s. The mean age of female physicians at registration
was 26.0+3.5SD (standard deviation) and was not signif-
icantly different between the 1980s and the 1990s. The
average rate of return to work after 20 years after regis-
tration was 82.5%, and 35.2% worked continuously without
leaving. :

3.3. Flux and continuity of female physicians in internal
medicine, surgery, pediatrics, and obstetrics and
gynecology '

The number of female physicians who were classified as
“newly registered”, “on leave (not registered in any area of
practice or registered as ‘a physician not in practice’)” and
“return” in the biennial surveys is shown in Fig. 2. Since
1998, the number of female physicians in the “on leave”
category has been greater than the number of ferale physi-
cians in the “return” category. Of those in the “on leave”
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Table 1
The number and percentage of female physicians by area of practice in 1984, 1994 and 2004.
Year of the survey 1984 1994 2004
Number of whole physicians (male & female) n=170,469 n=218,215 n=256,656
(Number of fernale physicians, % female) n % n % n %
Internal medicine™ 6516 8.9 8305 11.8 10,919 14.8
Internal medicine subareas™ 352 7.6 1680 9.1 3519 12,5
Pediatrics™ 2164 243 3608 274 4572 312
Psychiatry and neurology™ 816 11.3 1404 14.2 2315 184
Surgery™ 189 1.1 479 2.0 1079 46
Surgical subareas” 297 22 740 3.0 1579 5.0
Obsterics and gynecology™ 1396 10.1 1704 13.9 2695 22.2
Ophthalmology 2516 34.5 3618 36.0 4585 36.8
Otolaryngology” 992 14.6 1362 16.3 1667 184
Dermatology” 908 27.0 1901 29.6 2956 38.0
Rehabilitation medicine$ - - 101 133 294 173
Radiology”™ 195 9.1 553 14.6 881 184
Anesthesiology™ 478 18.8 1047 22.6 1859 29.1
General (rotation)™ 70 5.7 60 84 1275 32.8
Other™ 152 29 620 125 67 254
Unknown™ 175 5.1 26 12.0 4729 214
Total, % female 17,216 10.1 27,208 12.5 42,035 16.4
Note: Chi-squared test examined the data between 1984 and 2004.
" p<0.05
“ p<0.01.
" p<0.001.
§ Chi-squared test examined the data between 1994 and 2004.
Table 2
The area of practice and percentage of female physicians among young physicians under 29 years old.
Years of the survey 1984 1994 2004
Number of whole physicians (male & female) n=23,791 % n=25,886 % n=25,956 %
Number of female physicians, % female n=3474 146 n=6351 245 n=9152 353
Area of practice, % female
Dermatology 41,5 Dermatology 53.2 Dermatology 68.4
Ophthalmology 38.6  Ophthalmology 47.5 Obsterics and gynecology 66.2
Pediatrics 30.0 Pediatrics 441 Ophthalmology 51.5
Anesthesiology 248  Obsterics and gynecology 37.3 Pediatrics 49.2
Otolaryngology 21.5  Anesthesiology 324 Anesthesiology 46.8
Psychiatry and neurology 18.5  Psychiatry and neurology 29.9 Rehabilitation medicine 44.2
Radiology N 17.0  Radiology 283 Psychiatry and neurology 38.7
Obsterics and gynecology \)) 15.4  Rehabilitation medicine 28.0 Radiology 383
Internal medicine ) 14.7 Internal medicine 26.9 Internal medicine 35.6
Internal medicine subareas 11.7  Otolaryngology 26.6 Otolaryngology 356
General (rotation) 9.3 Internal medicine subareas 23.0 General (rotation) 348
Surgical subareas 3.8  General (rotation) 17.6 Internal medicine subareas 30.6
Surgery 1.9  Surgical subareas 8.2 Surgery 20.8
Rehabilitation medicine - Surgery 6.5 Surgical subareas 159

category, the percentage of those who were reported as
“a physician not in practice” was 2-3%, whereas the vast
majority did not report their working state in any area of
practice.

Fig. 3 shows the average flux (change in, return, on
leave and change out) and continuity of female physicians
using two consecutive NSPs from cohort data of 1984-1994
and 1994-2004 in internal medicine, surgery, pediatrics,
and obstetrics and gynecology. The percentage of female
physicians continuing in their area of practice has been
consistently higher for obstetrics and gynecology (75.7%
on average) than for surgery (48.4% on average; minimum
28.4%, maximum 61.7%).

The “change out” percentage was observed to be higher
for surgery, while the percentage of “change out” from
obstetrics and gynecology to the other areas of practice
remained constant at low levels of less than 2%. The per-

centages of flow-in (change in and return) and flow-out
(on leave and change out) were relatively stable for inter-
nal medicine even though the number of female physicians
increased between 1984 and 2004.

In the comparisons between the percentages of female
physicians in the “on leave” and “return” groups for the
four areas of practice, there was no remarkable difference
between the four areas of practice. The overall average per-
centage of female physicians “on leave” was approximately *
10% (internal medicine, 10.6%; surgery, 9.8%; pediatrics,
11.2%; and obstetrics and gynecology 10.8%). The aver-
age percentages of female physicians in the “return” group
(internal medicine, 9.4%; surgery, 7.1%; pediatrics, 9.2%;
obstetrics and gynecology, 8.5%) were approximately 1%
lower than those of female physicians “on leave” in all four
areas of practice. For pediatrics and obstetrics and gyne-
cology, the percentages of both “change out” and “change
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Fig. 3. Average percentage of female physician flux (leave, return, and change in area of practice) and continuity of work from 1984 to 2004. Note: The
data were obtained from consecutive National Surveys of Physicians between 1984 and 1994 (average of 1984-1986, 1986-1988, 1988-1990, 1990-1992,
1992-1994) and between 1994 and 2004 (average of 1994-1996, 1996-1998, 1998-2000, 2000~2002, 2002~-2004) for internal medicine, surgery, pediatrics,
and obstetrics and gynecology. Only data for those female physicians with more than 4 years’ post-registration experience were used.

" in” were less than 5%, values that are lower than those
for internal medicine and surgery. Overall, the percentages
of female physicians who changed their area of practice
(“change in") were, on average, 11.6% for internal medicine;
14.0% for surgery, 6.6% for pediatrics and 3.4% for obstet-
rics and gynecology. The percentages of those who changed
their areas of practice (“change out”) were, on average,
10.1% for internal medicine, 20.7% for surgery, 5.0% for
pediatrics, and 1.7% for obstetrics and gynecology.

4. Discussion
4.1. Increase in the proportion of female physicians

In 1970, the Japanese government set a target of “secur-
ing at least 150 physicians per population of 100,000 by
1985”. Since 1973, new medical schools have been estab-
lished, sharply increasing the number of physicians. The
number of medical schools increased to 80 and the num-
ber of students to 8360 in 1995, compared with 50 schools
and 4380 students in 1970 [21]. The results of this study
show that the proportion of female physicians among all
newly registered physicians is increasing every year. It was
reported that the workforce participation rates of female
physicians in their late 20s and 30s have shown a marked
decline in Japan, compared to those of male physicians,
which have remained at a high level until the age of 65
years [19]. Our study also showed that up to 25% of female
physicians leave work after registration. This means that,
if the proportion of young female physicians increases in
the future, leave-taking by female physicians could seri-
ously affect the total physician workforce. In addition, it
was also found in this study that the number of female
physicians in the “on leave” category has been greater than
the number of female physicians in the “return” category
since 1998. Levinson predicted that feminization of the

profession would result in changes in the local and social
delivery of care but also stated that the overall size of the
effect on the workforce was not yet clear [8]. Koike et al.
also hypothesized that the increase in the number of female
physicians could impact certain specialties for which the
percentage of female physicians was originally small and
which both male and female new physicians tend to refrain
from choosing [20]. :
Another Japanese study reported that, of female physi-
cians who were qualified for more than 5 years, 6.5% were
on leave and 78.0% had taken a part-time position during
child-rearing [22]. These data reflect the fact that many
female physicians in Japan do not continue their career
full-time. The regulation of working hours and a better
understanding of maternity and parental leave by col-
leagues were reported to be important factors enabling
female physicians to continue their careers [9,10]. In addi-
tion, with respect to specific support for female physicians’
child-rearing, Oki et al. indicated a demand for better access
to day care facilities and greater flexibility in caring for their
sick children in Japan [23]. Therefore, policymakers should
carefully monitor the dynamics of the physician workforce
to avoid physician shortages in certain areas of practice
and should also consider promoting a supportive working
environment for physicians to continue their careers.

4.2. Preference of area of practice by female physicians

In this study, we found that dermatology, ophthalmol-
ogy, and pediatrics retained high proportions of female
physicians, whereas the percentages of female physicians
increased for obstetrics and gynecology, anesthesiology,
surgery and surgical subareas of practice in Japan. The pro-
portion of female physicians under 29 years old in surgery
was 20.8%, which might increase, as in other countries;
for example, 32% of surgical in the USA are female [24].
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Troppmann et al. emphasized the necessity for strategies
to include serious consideration of alternative work sched-
ules and optimization of maternity leave and child care
opportunities to maximize the recruitment and retention
of female surgeons, even though the survey showed that
most female surgeons would choose their profession again
[25]. In this study, although there was no information
about working hours or the work environment of surgeons,
the detailed analysis of the data on changing out in this
study suggested that the female surgeons who changed
their area of practice to internal medicine (24%) might
have worked in an insufficiently supportive environment
for them to continue their careers in surgery. Other areas
of practice into which surgeons changed were gastroen-
terology (11.3%), anesthesiology (7.3%), pediatric surgery
(7.1%), plastic surgery (6.3%), and cardiovascular surgery
(5.5%), in descending order of frequency. Female surgeons
continuing to work in a subarea of surgery accounted for
approximately one third of surgeons in the “change out”
group in this study. Even after subtracting these surgeons,
the percentage of “change-out” was higher for surgery than
for internal medicine, pediatrics, and obstetrics and gyne-
cology.

4.3. Status of “on leave”, “return” and area of practice
“change” ‘
In Japan, it has been pointed out that physicians become
exhausted because of the overwhelming workloads. There
was a report in Japan blowing a whistle concerning the
overworking of obstetricians who were employed by hos-
pitals. These obstetricians frequently worked more than
60 h per week, particularly those physicians who worked
in obstetrics and gynecology [26] However, we observed
that the percentages for “change out” and “change in” in
obstetrics and gynecology, as well as in pediatrics, were
low among female physicians. In addition, the percentage
of female physicians in obstetrics and gynecology on leave
was not different from that of other areas of practice. This
result might indicate that female physicians who prefer to
work in the area of obstetrics and gynecology tend to con-
tinue their careers. In addition, this study indicated that
more young female physicians tend to choose obstetrics
and gynecology. Therefore, the necessity of a fundamental
review of the working conditions for physicians working in
obstetrics and gynecology should be emphasized because
both male and female physicians in this area of practice
have been required to perform long hours of service.
Recently, in Japan, initiatives such as hiring female
physicians part-time or for treating only outpatients have
been undertaken to create a better working environment
for ferale physicians with children. Another ongoing coun-
termeasure is therecruitment of female physicians on leave
and the creation of a female physician human resource
bank by the Japan Medical Association. Certainly, it seems
difficult to change the existing working system, which has
been built up over a long period of time by huge efforts and
personal sacrifices made by physicians, who were almost
all male in the past. However, improving working condi-
tions is not only for the benefit of female physicians but
for the benefit of male physicians so that all physicians

can continue their careers in balance with their personal
lives. In the end, it is necessary to improve the entire
working system for physicians, particularly for obstetri-
cians, by introducing a rotation system for night-call in
local areas in collaboration with physicians at private clin-
ics, managing several part-time working physicians for the
treatment of outpatients, and so forth to reduce the burden
of physicians working in hospitals. These steps are applica-
ble for all areas of practice experiencing severe shortages of
physicians; another study pointed out that the healthcare
organizations should develop new practices for attracting
new personnel, including talented management [27].

In recent years, the proportion of female physicians
“on leave” remained greater than that of female physi-
cians in the “return” group. This difference could-be
explained by the fact that the percentage of female
physicians of reproductive age increased as the result
of the recent increase in the number of newly regis-
tered female physicians. Japanese healthcare policymakers
should understand the patterns of leave-taking by female
physicians and should monitor the active workforce of
female physicians, which is always influenced by a variety
of factors after qualification, especially personal life events,
such as marriage and childbearing. Another study indicated
that the ratio of female-to-male practice productivity of
obstetrician-gynecologists in 10-year age increments from
30- to 60-year-old individuals revealed lower productivity
in many variables for the women in the 40-49 age group
[28]. Therefore, a more detailed study including an anal-
ysis of working hours and conditions is needed to make
the future plan suitable for working female physicians in
Japan. Finally, retention after 20 years was approximately
80% among Japanese female physicians; thus, there are
still huge human resources available if policymakers wisely
plan or promote the careers of female physicians and create
appropriate working environments in which female physi-
cians can remain in or return to their careers.

4.4. Limitations of the National Survey of Physicians and
future implications

Itis mandatory for physicians to submit their form to the
NSP, and the overall return rate, considering the survival
rate, was estimated to be 90.3% [29]. The approach of using -
only the NSP data has a limitation in accurately determin-
ing the percentages of “on leave” physicians because the
surveys are conducted only biennially, and therefore it is
impossible to determine the number of short-term leaves,
including pregnancy and maternity leaves. Furthermore, as
the questionnaire forms are sent to the physicians’ work-
places, it is also difficult to determine the status of those
working at multiple facilities as part-time employees. To
accurately determine the dynamic state of a physicians’
work status, the questionnaire forms should be sent to
and collected from individuals. Another possible approach
would be utilizing the Health Insurance Doctor Registry. In
Japan, the Public Health Insurance System is well devel-
oped; in this system, all physicians who provide medical
services to publically insured individuals are required to
register with the administrative office of the Social Insur-
ance Agency. If mandatory and periodic collections of the

138



