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In Japan, traditional gender roles of women, especially the role of motherhood, may cause early career
resignations in female physicians and a shortage of female researchers. Besides this gender issue, a
general physician shortage is affecting basic science fields. Our previous study suggested that female
physicians could be good candidates for the basic sciences because such work offers good work-life
balance. However, the attractiveness for female physicians of working in the basic sciences, including
work-life balance, is not known. In a 2012 nationwide cross-sectional questionnaire survey, female
physicians holding tenured positions in the basic sciences at Japan’s medical schools were asked an open-
ended question about positive aspects of basic sciences that clinical medicine lacks, and we analyzed 58
respondents’ comments. Qualitative analysis using the Kawakita Jiro method revealed four positive
aspects: research attractiveness, priority on research productivity, a healthy work-life balance, and
exemption from clinical duties. The most consistent positive aspect was research attractiveness, which
was heightened by medical knowledge and clinical experience. The other aspects were double-edged
swords; for example, while the priority on research productivity resulted in less gender segregation, it
sometimes created tough competition, and while exemption from clinical duties contributed to a healthy
work-life balance, it sometimes lowered motivation as a physician and provided unstable income. Overall,
if female physicians lack an intrinsic interest in research and seek good work-life balance, they may drop
out of research fields. Respecting and cultivating students’ research interest is critical to alleviating the
physician shortage in the basic sciences.
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Introduction

In Japan, the premature departure of female physicians
from clinical settings and the few female researchers engag-
ing in a research career are two important issues of gender
bias in medical fields. Despite more female physicians hav-
ing joined the workforce over the last three decades
(Ministry of Health, Labour and Welfare of Japan 1985;
Ministry of Health, Labour and Welfare, Tokyo Ministry of
Health, Labour, and Welfare 2015), they tend to resign early
in their careers, particularly in their late 20s to 30s (Kaneto
et al. 2009), largely because of motherhood (Japan Medical
Association 2009; Kaneto et al. 2009). This leaves just
75% of female physicians working 9 years after graduating
(Ministry of Health, Labour and Welfare 2006). In addi-

tion, the proportion of general female researchers in Japan
was only 20% between 2011 and 2015, which was the low-
est proportion among 12 targeted countries (Elsevier 2017).
As for female physicians working in academia, men out-
numbered women 8 to 1 among physicians employed as
assistant professors or higher at one national medical school
in Japan in 2013 (Okoshi et al. 2014). For both female phy-
sicians and female researchers, motherhood can be the most
difficult obstacle in career development (Japan Medical
Association 2009; Kaneto et al. 2009; Sawa and Tsumori
2010). In Japan, domestic responsibilities, and especially
parental duties, are shouldered more by women, including
female physicians, than by men (Tsukada et al. 2009).
Moreover, female physicians may also maintain traditional
gender roles at home. For example, one study reported that

Received August 22, 2017; revised and accepted December 8, 2017.  Published online December 27, 2017; doi: 10.1620/tjem.244.7.
Correspondence: Yuka Yamazaki, Department of Medical Education, Tokyo Medical University, 6-7-1 Nishi-Shinjuku, Shinjuku-ku,

Tokyo 160-0023, Japan.
e-mail: yuka28 @tokyo-med.ac.jp



8 Y. Yamazaki et al.

while approximately half of female surgeons in the U.S.
and Hong Kong consider men and women as equals at
home, only 25% of female surgeons in Japan consider
themselves as equals, and 50% of them believe that men
receive favorable treatment at home (Kawase et al. 2013).
More specifically, they believe that women have to shoulder
more responsibilities than men at home (Kawase et al.
2013). In Japanese culture, the roles of housewife and
mother are highly valued (Hsia and Scabzibu 1996).

Besides these gender-related issues, a general shortage
of physicians working in the basic sciences is also a critical
problem to be fixed (Matsuo and Iki 2005). Working as a
basic scientist, which usually requires both an MD and a
PhD in Japan (Matsuo and Iki 2005), involves conducting
clinical, academic, and translational research as well as
teaching medical sciences. If there are few successors,
basic research in Japan may collapse, as this field has
chiefly been led by basic science physicians (Matsuo and
Iki 2005). A previous questionnaire study suggested that
one solution for encouraging more physicians to work in
the basic sciences might be to attract female physicians by
highlighting the appeal of flexible working hours (Yamazaki
et al. 2012), given that basic science physicians reported
being able to make their work fit their desired lifestyle to a
reasonably good extent due to, for example, having no night
duties, emergency cases, or irregular working hours.
Moreover, an earlier study found that a good work-life bal-
ance was very important to Japanese female physicians as
they wanted to be a good worker as well as a good mother
(Yamazaki et al. 2010).

Our research efforts to help redress this shortage of
basic scientists in Japan highlight three main issues affect-
ing medical labor rates in Japan: early retirement of female
physicians in general, fewer females than males working in
research fields, and a general shortage of basic scientist
physicians. We believe that working in the basic sciences
could offer female physicians a good career path as a physi-
cian, help relieve the shortage of female researchers, and
alleviate the general physician shortage in the basic sci-
ences. However, few studies have examined the satisfac-
tion of female physicians with basic science work, either in
Japan or overseas. Therefore, in 2012, we conducted a
questionnaire survey focusing on all female physicians
employed as an assistant professor or higher in basic sci-
ence departments at all 80 medical schools in Japan to
investigate which aspects of their work led to professional
advancement and personal fulfilment. The quantitative
results have already been published and have revealed that
although female basic science physicians with children tend
to express second thoughts about relinquishing a full-time
clinical practice, they generally benefited from better work
flexibility, with no significant effect on career development
and salary as basic scientists (Yamazaki et al. 2017).
Among the questions asked, one qualitative question asked
respondents to write down their thoughts on what positive
aspects of their work in basic sciences were different from

working in clinical settings. The present study reports the
findings of a qualitative analysis of the responses to this
question, with the ultimate goal of using the positive
aspects identified to attract young female physicians to
enter a career path in the basic sciences. We also wanted to
confirm whether the benefits of flexible working hours and
no night duties reported in a previous study with male and
female physicians in the basic sciences (Yamazaki et al.
2012) were found in the qualitative data obtained from
female physicians in the present study.

Materials and Methods

Participants

Data were obtained in a cross-sectional survey conducted
throughout October 2012. A questionnaire was mailed to all 228
female physicians with an academic rank of assistant professor or
higher in basic science departments at all 80 medical schools in
Japan. The reason we selected subjects with the academic rank of
assistant professor or higher was that we wanted to obtain opinions
from those female physicians who had already established their
careers as basic scientist physicians. They were selected to receive a
questionnaire from information stated on their university’s website
about their sex, degree, and academic rank. They were judged to be
female by their first names. Basic sciences were defined according to
the definition of the Japanese Ministry of Education, Culture, Sports,
Science and Technology (MEXT) to be sciences that medical students
must study, which includes anatomy, physiology, biochemistry,
pathology, immunology, bacteriology, pharmacology, hygiene and
environmental science, public health, and forensic medicine (MEXT,
Ministry of Education, Culture, Sports, Science and Technology
2012). In addition to the government’s criteria, we also considered
departments identified as basic sciences based on each medical
school’s policy. As for the subjects’ specialties, 36% worked in
pathology, 21% in social medicine, and 10% in physiology at the time
of the survey.

Data collection

The anonymous questionnaire was mailed to each participant’s
office, as indicated on their medical school’s website in October 2012
and collected by mail within the same month. The questionnaire did
not require subjects to disclose their personal information and they
could choose to answer anonymously. The returned questionnaires
were immediately labeled with an identification number and pro-
cessed in a delinked anonymous manner. Reminder letters were sent
to the participants 1 week before the deadline to improve the response
rate.

This study received ethics approval from the Ethical Review
Board of Juntendo University Faculty of Medicine (No. 2012099),
Tokyo, Japan. The purpose of the study and the protection of per-
sonal information were explained in the face sheet of the question-
naire and we considered respondents as having consented to partici-
pate in this study if they returned the questionnaire to us by mail. The
entire research conforms to the principles outlined in the Declaration
of Helsinki.

Questionnaire contents
The 14-item questionnaire asked quantitative questions and one
qualitative question. This study focuses on the responses received to
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the qualitative question, an open-ended question asking respondents
to provide their thoughts on positive aspects of working in the basic
sciences, using space given in a free-form comments section. The
actual question was: What are the positive aspects of working in the
basic sciences that working in clinical medicine does not offer? This
qualitative question was not a mandatory question, and subjects gave
their comments voluntarily.

Analysis method

The free-form comments were analyzed qualitatively by hand
using the Kawakita Jiro (KJ) method, which was developed as a tool
for creating new ideas (Kawakita 1967). Several Japanese qualitative
studies have used this KJ method for analysis (Yamazaki et al. 2010;
Kaneko et al. 2015). Briefly, we placed the respondents’ descriptions
onto cards, where the description on each card had only one meaning.
We spread all the cards on a table to group them semantically and
named each of the groups formed according to the content, starting by
making smaller groups and then grouping these together to make
larger groups. The grouping process was completed when the mini-
mum number of groups was reached. Next, we made structural draw-
ings to obtain the spatial layout that best explained the logical interre-
lations between the largest groups, and lastly confirmed that the
layout readily explained the content.

The analysis was done by A, B, and C to minimize bias and
eliminate any preconceived notions that could result from a single
author performing the analysis. A and C are female physicians and
had prior experience of the KJ method; B is a male physician and had
no experience of the method. A worked in a basic science depart-
ment; B and C were practicing clinicians. The utmost attention was
paid to the meaning of the descriptions, words, and terms used, and
the analysis was deemed to be complete when a consensus was
reached. D and E were not engaged in analysis directly but super-
vised it and commented on the structural drawing created. E is a
male professor with a PhD who had knowledge of the KJ method,
and D is a male professor with an MD and a PhD in basic science.
The analysis was completed when all five authors were satisfied with
the final structural drawing produced. Authors individually examined
their own role in the research and possible bias resulting from demo-
graphic factors.

Results

The questionnaire was returned by 123 of the 228
female physicians (response rate 54.0%). Of these 123
respondents, 2 were not working full-time in a basic science
department and 1 was a non-medical doctor. Of the remain-
ing subjects, 58 provided a free-form comment to the quali-
tative question asked and these were analyzed in this study.
Of these 58 subjects, 31 had children and the most common
specialty (n = 14, 24%) was pathology.

The descriptions provided were divided into 300 frag-
ments. For grouping, 15 small groups were generated first
and were then connected to produce 14 medium-sized
groups associated with positive and negative aspects of
working in basic science. Finally, 6 large groups were pro-
duced: Advantages of Medical Knowledge, Limitations of
Clinical Medicine, Career Advantages for Female
Physicians, Good Qualities of the Basic Sciences, Bad
Qualities of the Basic Sciences, and Career Disadvantages

for Female Physicians. We presented the groups in dia-
grammatic form, shown in Fig. 1.

Below, we present the relations between the “good”
and “bad” qualities of the basic sciences and then between
each of these two main groups and other factors affecting
them. The main groups are shown in square brackets, the
factors identified within them in curly brackets, and the
sub-factors within those in parentheses.

Good qualities of the basic sciences

[Good Qualities of the Basic Sciences] were divided
into 4 main groups, {Attractiveness of Basic Science
Research}, {Healthy Work-Life Balance}, {Priority on
Research Productivity}, and {No Patients}. {Attractiveness
of Basic Science Research} such as (an exciting life with
new discoveries and exploration of the unknown) and
(obtaining knowledge beyond textbooks about disecases)
dominated [Good Qualities of the Basic Sciences]. In addi-
tion, {Advantages of Medical Knowledge} such as (physi-
cians can fulfill their potential in translational research) and
(physicians can do research directly linked to clinical medi-
cine) and {Limitations of Clinical Medicine} such as (with-
out the development of fundamental basic science research,
clinical medicine will not evolve) increased the
{Attractiveness of Basic Science Research}. The nature of
basic science work, such as {Priority on Research
Productivity} and {No Patients}, where physicians were
free from (night shifts) and (clinical duties), contributed to
a {Healthy Work-Life Balance}, such as (physicians can
control work pace, workload, and work style).

Finally, [Career Advantages for Female Physicians]
were divided into 2 main groups, {Absence of Gender
Segregation} and {Enough Time for Parental Duties}.
{Priority on Research Productivity} in an environment
where (research productivity is the most important evalua-
tion criterion) alleviated {Gender Segregation} because
(female physicians can be promoted as long as they publish
many academic papers and attract grant money). Also, a
{Healthy Work-Life Balance} gave female physicians
{Enough Time for Parental Duties}, for example, (manag-
ing child-rearing and work because they control their work
schedule and workload).

Bad qualities of the basic sciences

[Bad Qualities of the Basic Sciences] were divided
into 4 main groups, {Tough Competition}, {Unexpected
Overtime}, {Disadvantages of Absence of Patient Caseload},
which involved (salary issues) and (lack of motivation), and
{Labor Shortage}. {Priority on Research Productivity} in
[Good Qualities of the Basic Sciences] resulted in the bad
quality of {Tough Competition}, such as (if you are not
interested in research, you may lose) or (basic sciences
have fewer posts than clinical medicine). Moreover, this
{Tough Competition} led to {Unexpected Overtime} such
as (productivity depends on the amount of time that I can
devote to research). {Disadvantages of Absence of Patient
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Advantages of Medical Knowledge

*Physicians can fulfill their
potential in translational

Limitations of Clinical Medicines

research.

-Physicians can conduct research
directly linked to clinical
medicine.

=Without the development of
fundamental basic science research,
clinical medicine will not evolve.

Good Qualities of
the Basic Sciences

Bad Qualities of
the Basic Sciences Female Physicians

Career Disadvantages for

Attractiveness of Basic Science Research
Career Advantages for « An exciting life with new discoveries

Female Physicians and exploration of the unknown.

» Obtaining knowledge beyond textbooks
about diseases.

* Becoming a provider of evidence—based
medicine (EBM).

* Research realizes dreams and has the
potential of big discoveries.

Absence of
Gender Segregation
+ No gender difference in
publication productivity.
» Female physicians can be
promoted as long as they
publish many papers and

» Finding out facts that are useful to
many people.

attract grant money. Priority on

Research

Productivity

* Research
productivity is
the most important
evaluation

Enough Time for
Parental Duties
+ We can control our
lifestyle.
* We can manage child-
rearing and work because

Healthy Work— criterion.

Life Balance

<4

« We can

we control our work control our

schedule and workload. \: rk No Patients
"o klpafio, J +No need to be
workload, an bound by
work style.

clinical work.
- No night
shifts.

Tough Insecure Position \

- Young physicians, regardless

CoTpetltlon of gender, very reasonably do

,- Vvlthout.an not pursue a basic sciences
1.nt<evre.s.: n i Unexpected career, which is too unstable
;Z:du oyou may Overtime for physicians who want to have

L a family.
* Productivity °

depends on the

« If you are not L
. i + Clinicians have no concerns
interested in C o
L. about finding employment
research, you may || amount of time L .

because clinical work is not
lose. that I can S
competitive.

+ Basic sciences devote to

have fewer posts research.
than clinical

medicine.

Uncontrollable Work
» Regardless of gender, work
in clinical fields is much

* Not everyone Labor Shortage

obtains a « Few young more controllable than work in
position. medical the basic sciences for
+ Consistent doctors. physicians who want to manage

great pressure to work and private life, such as
child-rearing, eldercare, and

caring for one’ s spouse.

produce good
articles.

q » Low and unstable salary. \ J

» Taking maternity and child-

Disadvantages of Absence of
Patient Caseload

care leave may lead to a
burden on coworkers.

Salary Issues

» Physicians in basic science
fields have more financial
challenges compared with
clinicians with income from
health care insurance.

Lack of Motivation

» Low motivation due to absence
of patient caseload.

« Lack of fulfillment as a doctor.

Fig. 1. “Good” and “bad” qualities of the basic sciences reported by female basic science physicians.

Caseload} were divided to into 2 main groups, (salary
issues) and (lack of motivation). Without patients, (physi-
cians in basic science fields have more financial challenges
compared with clinicians with income from health care
insurance) and physicians have (low motivation due to the
absence of patient caseload). Due to these disadvantages of
not seeing patients, young physicians did not enter the basic
sciences and this led to a {Labor Shortage}.

Finally, [Career Disadvantages for Female Physicians]
were divided into {Insecure Position} and {Uncontrollable
Work}. {Tough Competition} created an {Insecure Position}
such as (young physicians, regardless of gender, very rea-
sonably do not pursue a career in basic sciences because
such a career is too unstable for young physicians who want
to have family). In addition, {Unexpected Overtime} and a
{Labor Shortage} led to an {Uncontrollable Work} envi-
ronment, such as (regardless of gender, work in clinical
fields is much more controllable than work in the basic sci-
ences for physician who want to manage work and private
life, such as child-rearing, eldercare, and caring for one’s

spouse) and (taking maternity and child-care leave may
burden coworkers).

Discussion

We found that {Attractiveness of Basic Science
Research} was the most appealing factor for female physi-
cians to work in the basic sciences. Other positive factors
such as {Priority on Research Productivity} and {No
Patients} were, however, double edged-swords for female
physicians to retain a {Healthy Work-Life Balance}.
Therefore, using the phrase “good work-life balance” to
attract female students or physicians to basic science
departments may be problematic.

A spirit of academic inquiry in basic science research
may be the greatest factor driving physicians, regardless of
gender, to the research world. Our finding concurs with
that of one previous study on college undergraduates that
predicted persistence into PhD and MD/PhD training at the
Mayo Clinic College of Medicine (McGee and Keller
2007): the most common reason that students entered these
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training programs was curiosity to discover the unknown.
Fifteen of the 18 students who went on to start their
research career in the basic sciences expressed a strong
curiosity for finding out something new that had never been
known or discovered before (McGee and Keller 2007). The
results of the present study also support the findings in our
previous studies in Japan in which medical students men-
tioned that attempting unknown things was a major point of
the basic sciences (Yamazaki et al. 2013) and research
interest was the primary motivation to choose a career in
basic sciences for female physicians (Yamazaki et al. 2017).
In the present study, participants also mentioned the
{Attractiveness of Basic Science Research} using phrases
such as (an exciting life with new discoveries and explora-
tion of the unknown), (obtaining knowledge beyond text-
books about diseases), (becoming a provider of evidence-
based medicine), and (finding out facts that are useful to
many people). In addition, their learning as physicians such
as [Advantages of Medical Knowledge] and their awareness
in the clinical setting such as [Limitation of Clinical
Medicine] boosted the {Attractiveness of Basic Science
Research}. This finding supports those mentioned above in
the previous study by Yamazaki et al. (2013) in which med-
ical students who had already completed bedside learning
were more likely to be interested in the basic sciences than
medical students who had not yet started bedside learning.
Students with clinical training commented, “I realized the
importance of the basic sciences through bedside learning”
and “basic sciences contribute to advances in medicine”
(Yamazaki et al. 2013). Thus, clinical experience might
increase the interests of physicians in the basic sciences.
This supports the finding of a previous study that advanced
medical students tended to support the notion that knowl-
edge of biological mechanisms was important more than
younger medical students did and that the advanced stu-
dents were more excited by faculty’s teaching of the basic
sciences (Custers and Cate 2002). Our finding also concurs
with that of an Australian study involving intensive care
residents where the number of participants who became
involved in basic science research increased during training
(Laurie et al. 2008). One explanation for this is that seeing
patients, learning about disease, and identifying etiologies
of disorders might encourage medical doctors to recognize
the importance of, and excitement inherent to, the basic sci-
ences (Ohtsuka and Shimizu 2012). For these reasons, in
terms of medical and clinical knowledge, medical doctors
may be able to enjoy the essence of the basic sciences and
anticipate how the outcomes of basic science research can
be applied to promote well-being.

{Priority on Research Productivity} may alleviate
{Gender Segregation} in the academic setting. Given that
publication productivity is an important career marker for
advancement in academic settings (Davidoff 1998; Custers
and Cate 2002; Abdulmajeed et al. 2014), those who pub-
lish high-quality research regularly can expect to be pro-
moted regardless of their sex (i.e., the glass ceiling effect)

or parental status. Also, if researchers can achieve their
quota, they tend to control their work schedule. So, this can
help them maintain a {Healthy Work-Life Balance} to some
extent. Conversely, in clinical settings generally in Japan,
the glass ceiling still exists and it may discourage some
female physicians (Nomura and Gohchi 2012). Working in
basic science fields may then offer talented female physi-
cians a less constrained way to fulfill their research poten-
tial. At the same time, however, {Priority on Research
Productivity} often creates {Tough Competition}. The
already limited number of faculty positions has recently
started to decline (Maeda et al. 2009). Thus, to work in
research/academia, researchers must publish a certain num-
ber of papers regularly to maintain good productivity.
Under such circumstances, our respondents reported that
the researcher may not be able to do this without sufficient
research ability. Moreover, to maintain good productivity,
researchers must devote considerable time to their research.
For instance, {Unexpected Overtime} is sometimes neces-
sary because (productivity depends on the amount of time
they can devote to research). Also, {Tough Competition}
could lead to an {Insecure Position}, and a number of
respondents reported that (clinicians more easily find jobs
than physicians in basic science fields). In fact, Maeda et
al. (2009) stated that the problem concerns a limited num-
ber of research posts in general. Therefore, physicians who
want a secure and more predictable future choose the clini-
cal path (McGee and Keller 2007).

{No Patients} enabled physicians to control their
work. Exemption from clinical duties, in particular, may
contribute greatly to a {Healthy Work-Life Balance}. Thus,
female physicians in the basic sciences had somewhat
greater control over their work-life balance, with a negligi-
ble effect on career advancement, as a previous study
implied (Yamazaki et al. 2012). Also, they may then have
more time to spend on parental duties. Given that both pro-
fessional fulfillment and responsibility for family life
demand physical, emotional, and social resources, together
these factors can help with a well-balanced lifestyle, which
creates positive energy and which, in turn, can be an impor-
tant motivator for females to continue their careers
(Schueller-Weidekamm and Kautzky-Willer 2012).
However, both {No Patients} and {Priority on Research
Productivity} also lead to [Bad Qualities of the Basic
Sciences], which can reduce the motivation of female phy-
sicians to continue working as basic scientists for the fol-
lowing reasons. The negative aspect of working without
seeing patients may contribute to the physician shortage in
basic science fields. Most physicians entered medical
school because they wanted to work directly with patients
(Yamazaki et al. 2012, 2013), so a basic science position
where they do not see patients may lower their motivation
to continue working in the basic sciences. This concurs
with a previous finding that one negative aspect of working
in basic science is the dimming awareness of being a physi-
cian (Yamazaki et al. 2012). Also, the survey conducted by
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Mayo Clinic College of Medicine reported that even stu-
dents with strong research interests can choose medical
school because of their strong motivation to help patients
directly (McGee and Keller 2007). On a related issue,
because physicians in basic science departments do not see
patients, they cannot derive income through health insur-
ance payments. Sometimes then the income of physicians
in the basic sciences is lower than that of clinicians, and
low income was found to be the main barrier for medical
students entering basic science fields in Japan (Yamazaki et
al. 2012, 2013). For these reasons, the {Labor Shortage}
has worsened in basic science departments. Some respon-
dents in the present study stated that, ultimately, working in
the basic sciences is less controllable than working in clini-
cal medicine due to {Tough Competition} and the {Labor
Shortage}, so this may lead to them thinking that female
clinicians can more easily perform parental duties than phy-
sicians in the basic sciences. To maintain a certain number
of publications may also be a challenge for female physi-
cians with parental duties. Even in Stanford University
Medical Center, female faculty produce fewer publications
than their male counterparts, and women leave academia at
a higher rate because of family and other obligations
(Mueller et al. 2016).

As mentioned above, {Priority on Research Producti-
vity} and {No Patients} are sometimes favorable factors for
female physicians to continue working, but they can also
become negative factors. Although our prior study implied
that basic science may be a good career path for female
physicians (Yamazaki et al. 2012), a {Healthy Work-Life
Balance} is not always guaranteed in basic science fields.
Instead, the {Attractiveness of Basic Science Research} is a
consistent as well as most advantageous factor for working
in basic science, implying that only physicians with
research curiosity can be excited enough to work on cut-
ting-edge research, which in turn motivates them to over-
come {Tough Competition} regardless of their sex, parental
duties, or family obligations. Taken together with the fact
that physicians without sufficient research interest will
likely drop out of research, our findings suggest that focus-
ing on a {Healthy Work-Life Balance} to appeal to female
medical students is not the best solution to recruit them to
the basic sciences. Recently, regardless of gender, a con-
trollable lifestyle is becoming a crucial factor for medical
students when choosing a specialty (Kawamoto et al. 2016).
In addition, female medical students in particular choose a
specialty based on the possibility of marriage and childbirth
(Takahashi et al. 2017). However, from the present results,
we question the impact of work-life balance on career deci-
sions. Without an intrinsic interest in the target specialty,
physicians may not be motivated to continue working in
that specialty. Therefore, for the basic sciences, recruitment
of young physicians should involve lectures and practical
training that stimulates medical students’ interest in the
basic sciences because the thrill of discovery is the basis for
career decision-making of many scientists (McGee and

Keller 2007). In addition, gender, race, ethnicity, or social
status may affect physicians’ specialty choices (Pamies et
al. 1994; Lambert et al. 2014; Boekeloo et al. 2015). Yet,
regardless of these extrinsic barriers, medical educators
should make efforts to respect the interest in and curiosity
of young students when they are deciding on their careers
(Boekeloo et al. 2015) and they should create an academic
environment in which extrinsic barriers do not skew stu-
dents’ intrinsic motivation. Intrinsic motivation for career
decisions is crucial for doctors’ long-term careers (Boekeloo
etal. 2015).

This study has several limitations. First, as this was a
qualitative study, further studies, including quantitative
ones, are needed to more comprehensively ascertain the
good aspects of basic sciences. Second, this research was
conducted in Japan, which has its own medical educational
system and health policy, and the results should not be gen-
eralized globally. Third, the response rate of this study was
not particularly high (54.0 %), with only 58 of the total 228
survey respondents (25.4%) providing an open comment.
Several factors contributed to this response rate. First,
some male physicians and female non-physician research-
ers might have mistakenly received questionnaires; how-
ever, we tried to minimize their response because the sur-
vey instructions indicated that the survey did not pertain to
them. Second, medical school websites are not always reg-
ularly updated and therefore questionnaires could have been
sent to subjects who no longer worked there. Third, the
overall response rate to the survey was not high, at 54.0%,
probably because physicians tend to be extremely busy
(Yamazaki and Marui 2009). However, it is still signifi-
cantly higher than a previous Japanese study on female
physicians, with a total response rate of 38.2% (Yamazaki
and Marui 2009). Moreover, in terms of the small propor-
tion (25.4%) of respondents who provided the free com-
ment analyzed in this study, the voluntary nature of the
question might not have encouraged them to answer the
question, but the rate was still higher than the 3.7%
response rate in another qualitative study focusing on
female physicians (Nomura et al. 2015). Thus, the response
rate of the present study did not appear to weaken the qual-
ity of the study. Fourth, this study focused on female phy-
sicians’ opinions about qualities of the basic sciences.
However, male physicians might have different opinions.
Therefore, to obtain the truest picture of the good points of
basic sciences, male physicians’ opinions should also be
considered. Finally, as all participants were working as an
assistant professor or higher in basic sciences fields, they
were career survivors who were managing their work and
private life. We were not able to gather responses from
female physicians who left academia.

Conclusions
We found that the main positive aspects of working in
the basic sciences are attractiveness of basic science
research, a healthy work-life balance, priority of research
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productivity, and having no patients. Among these, the
most appealing aspect was attractiveness of basic science
research. Generally, Japanese female physicians may seek
a good work-life balance in order to meet traditional gender
roles. In addition, our prior study implies that the flexible
working style in basic science fields may better suit the
parental duties of female physicians, and the present study
also suggests that a good work-life balance is one of the
favorable aspects of the basic sciences. However, those
who seek only a good work-life balance may not survive in
competitive and insecure research fields due to the high
research productivity that is expected. Thus, as recruitment
strategies targeting medical students, medical educators
should promote students’ interest in research through lec-
tures, practical training, and mentorship, as well as discuss
with them the positive aspects of working in basic science,
including work-life balance. As global implications of
present results, in order to attract and retain physicians in
specialties with physician shortages, it is important to cre-
ate an academic environment where culture, gender, race,
ethnicity, and social background do not skew students’
intrinsic interest in a specific area.
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