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Summary
The representation of women in Japanese academic medicine is not evident. We aimed to assess trends re-

lated to the proportion of female first authors in Japanese cardiovascular journals.

We reviewed original research articles in 6 journals published in English by Japanese societies between

2006 and 2015 related to cardiovascular fields. We conducted a multivariable logistic regression analysis to as-

sess the factors associated with the gender of first authors and plotted the trend of predicted probability for fe-

male first authors over the study period. Of 7,005 original articles, 1,330 (19.0%) had female first authors. Af-

filiations located in Japan (adjusted odds ratio [aOR], 0.76; 95% confidence interval [CI], 0.71-0.81), concurrent

first and corresponding authors (aOR, 0.69; 95% CI, 0.64-0.74), and the total number of listed authors (aOR,

0.97; 95% CI, 0.95-0.99) were negatively associated with female first authors. The adjusted probability of a fe-

male first author increased from 13% to 20% on an average between 2006 and 2009, but the increase reached a

plateau after 2010.

Female first authors of original research articles published in Japanese cardiovascular journals increased

over the examined decade. However, the representation of women is still low and has plateaued in recent years.

A gender gap in authorship for Japanese cardiovascular journals remains.

(Int Heart J 2018; 59: 372-377)
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T
he representation of women in the workplace has

been the focus of discussion worldwide.1-4) Japan

is known for its devastatingly low female repre-

sentation in employment by industries among the Organi-

zation for Economic Co-operation and Development

(OECD) member nations. Further, Japan had the lowest

female proportion of seats on the boards of the largest

publicly listed companies in 2015 (i.e., only 3%).5)

Regarding medical professionals, the proportion of

women among those who passed the required national ex-

aminations has increased since 2001 reaching over 30%.6)

However, the proportion of female physicians among

those under the age of 35 years is still the lowest for the

OECD members (i.e., 33% in 2014).7)

Moreover, female physicians accounts for a much

smaller proportion than men in medical society leadership

positions and academic positions. In the United States8)

and Europe9) women account for a higher proportion of

the active physicians than in Japan. It has been reported in

Japan that the proportion of women is less than 5% in the

top three academic positions of professor, associate pro-

fessor, and senior lecturer for medical courses in public

medical schools.10)
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As publications have a strong influence on the tenure

and promotion in most academic institutions, a woman’s

representation in publications of medical literature as first

authors would carry an important implication for develop-

ing policies to reduce the gender disparities in academic

medicine. Previously, several studies have revealed an

under-representation of women among authors of medi-

cine research papers.2,11,12) However, Japanese authors were

rarely included in these studies.2,11,12) The inference for

Japanese researchers is unclear. Therefore, we aimed to

assess the representation of female researchers by deter-

mining the prevalence and trends regarding female first

authorship in original research articles published in the

English language in Japanese cardiovascular journals.
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Figure　1.　Study flow chart.

Methods

We retrospectively assessed the proportion of female

first authors of original research articles published in Japa-

nese cardiovascular journals between 2006 and 2015. We

examined relevant changes over time as well as character-

istic differences stratified by the journals. Because this

study did not involve individual patients, ethical approval

was not required.

Data collection―inclusion and exclusion criteria: We

selected 6 cardiovascular-related journals published in

English by Japanese societies and indexed in PubMed for

more than 5 years prior to 2015. We excluded journals

published collaboratively by both Japanese and interna-

tional publishers. The 6 journals were as follows: Circula-

tion Journal (CIRC J), Journal of Cardiology (J CAR-

DIOL), Journal of Atherosclerosis and Thrombosis (J

ATHEROSCLER THROMB), Hypertension Research

(HYPERTENS RES), Heart and Vessels (HEART VES-

SELS), and International Heart Journal (INT HEART J).

From the full text of the articles, the number of authors

and their names, the country of the first author’s affili-

ation, article type, and the study subjects were available.

We collected data for original research articles including

meta-analyses published in these journals from January

2006 to December 2015 and excluded short papers, case

reports, review articles, editorials, and letters.

Variables of interest: From each original article, we re-

trieved data regarding the year of publication, journal,

gender of the first author, location of the first author’s af-

filiation, type of the first author’s affiliation, total number

of authors, corresponding author, and study subjects. We

collected the last three variables to explain the possibility

that female researchers could be less likely to lead large

clinical research projects.

We determined the gender of the first author by the

first name. If it was difficult to adjudicate an author’s gen-

der from the name, we examined websites of their institu-

tions, social media accounts (e.g., ResearchGate, Re-

searchmap, LinkedIn, and Facebook), and internet search

engines (e.g., Google). If genders were not identifiable af-

ter these searches, we grouped them as “unknown.” The

total number of authors was defined as the number of

listed authors.

Data quality: Four reviewers (TF, TM, JT, and TK) used

a standardized data collection sheet. Reviewers retrieved

data independently, and the data were double-checked.

Discrepancies were resolved through discussions between

the reviewers.

Statistical analysis: We summarized characteristics of

each article in numbers and percentages for categorical

variables and in mean and standard deviations for continu-

ous variables. We used a logistic regression model for in-

vestigating the factors associated with the gender of the

first author. The model included the following independ-

ent variables: year of publication, journal, country of the

first author’s affiliation, type of the first author’s affili-

ation, total number of authors, corresponding author, and

study subjects. The year of publication and total number

of authors were treated as continuous variables and mod-

eled with a five-knot cubic spline to avoid assuming a lin-

ear association with the female first author.13) We calcu-

lated adjusted odds ratios (aORs) and their 95% confi-

dence intervals (CIs). We also plotted the association be-

tween the time of publication and the predicted probabil-

ity of women as first authors according to the various

journals. All statistical analyses were performed using the

JMPⓇ Pro 11.2.0 software (SAS Institute Inc., Cary, NC,

2013).

Results

Among the 6 journals, J CARDIOL had been pub-

lished for the most recent 8 years, whereas the other 5

journals had a 10-year publication history for the 10-year

study period. Among 7,124 original articles that were col-

lected, 7 were retracted, 11 were authored by groups and

in 101 articles, the gender of the first author was not dis-

tinguishable. Thus, 7,005 items were eligible for the

analyses (Figure 1). Overall, 1,330 of the 7,005 articles

(19.0%) had female first authors (Table I).

Table I shows the characteristics of the included

original articles by gender of the first author: J ATHERO-

SCLER THROMB had the highest proportion (26.4%) of

the female first authors, and J CARDIOL had the lowest

(13.0%) proportion. Among 4,631 first authors whose af-

filiations were located in Japan, 703 (15.2%) were fe-

males. A total number of listed authors had revealed a mi-

nor difference between articles by females as first authors

and males as first authors (8.2 versus 8.7, P < 0.001), and

fewer female first authors were corresponding authors

than were male first authors (12.5% versus 87.5%, P <

0.001).

From the multivariable logistic regression analysis, J

ATHEROSCLER THROMB and HYPERTENS RES were

more likely to publish articles by female first authors in

reference to HEART VESSELS, whereas CIRC J and J

CARDIOL were less likely (Table II). Regarding affili-

ation located in Japan (aOR, 0.76; 95% CI, 0.71-0.81),

the concurrent first and corresponding author (aOR, 0.69;

95% CI, 0.64-0.74) and the total number of listed authors

(aOR, 0.97; 95% CI, 0.95-0.99) were negatively associ-
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Table　I.　Characteristics of Articles Published in the 6 Journals

Total Female Male P value

n (%) 7005 1330 (19.0) 5675 (81.0) 

Journal  < 0.001

Circulation Journal 2640 411 (15.6) 2229 (84.4) 

Heart and Vessels 695 145 (20.9) 550 (79.1) 

Hypertension Research 1428 340 (23.8) 1088 (76.2) 

International Heart Journal 669 121 (18.1) 548 (81.9) 

Journal of Atherosclerosis and Thrombosis 811 214 (26.4) 597 (73.6) 

Journal of Cardiology 762 99 (13.0) 663 (87.0) 

Publication year 0.004

2006 518 70 (13.5) 448 (86.5) 

2007 589 91 (15.4) 498 (84.6) 

2008 702 139 (19.8) 563 (80.2) 

2009 698 151 (21.6) 547 (78.4) 

2010 774 155 (20.0) 619 (80.0) 

2011 742 135 (18.2) 607 (81.8) 

2012 759 166 (21.9) 593 (78.1) 

2013 714 144 (20.2) 570 (79.8) 

2014 750 139 (18.5) 611 (81.5) 

2015 759 140 (18.5) 619 (81.6) 

Location of affiliation

Japan 4631 703 (15.2) 3928 (84.8)  < 0.001

Overseas 2374 627 (26.4) 1747 (73.6) 

Asia 1372 359 (26.2) 1013 (73.8) 0.777

Non-Asia 1002 268 (26.7) 734 (73.3) 

Affiliation  < 0.001

University/Medical school 5662 1129 (19.9) 4533 (80.1) 

Others 1343 201 (15.0) 1142 (85.0) 

Total no. of listed authors, mean (SD) 8.6 (3.7) 8.2 (3.5) 8.7 (3.7)  < 0.001

Correspondence  < 0.001

First author 3142 393 (12.5) 2749 (87.5) 

Others 3863 937 (24.3) 2926 (75.7) 

Subjects  < 0.001

Human 6046 1099 (18.2) 4947 (81.8) 

Animal 878 215 (24.5) 663 (75.5) 

Others 81 16 (19.8) 65 (80.2) 

SD indicates standard deviation.

Table　II.　Factors Associated with Female First Authors

Crude OR 95% CI Adjusted OR 95% CI

Journals

Heart and Vessels ref. ref.

Circulation Journal 0.78 0.70-0.87 0.81 0.72-0.91

Hypertension Research 1.32 1.17-1.48 1.25 1.11-1.42

International Heart Journal 0.93 0.78-1.11 0.90 0.75-1.07

Journal of Atherosclerosis and Thrombosis 1.51 1.31-1.74 1.47 1.26-1.70

Journal of Cardiology 0.63 0.52-0.76 0.71 0.58-0.86

Years 1.02 1.00-1.04 1.01 0.99-1.03

Location of affiliation—Japan versus Overseas 0.71 0.66-0.75 0.76 0.71-0.81

Affiliation—University/Medical school versus others 1.19 1.10-1.29 1.06 0.98-1.16

First and corresponding author versus others 0.67 0.63-0.71 0.69 0.64-0.74

Subject

Animal ref. ref.

Human 1.02 0.62-1.69 1.16 0.70-1.93

Others 0.66 0.24-1.77 0.68 0.25-1.86

Total number of listed authors (per one author) 0.96 0.95-0.98 0.97 0.95-0.99

OR indicates odds ratio; and CI, confidence interval.

ated with female gender of the first author (Table II).

We observed the prevalence of women among first

authors for journal articles over time. The adjusted prob-

ability of an article having a female first author increased
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Figure　2.　Trend of predicted probability of female first author stratified by journals.

approximately 7% points from 13% to 20% on an average

between 2006 and 2009, but the increase reached a pla-

teau after 2010 (Figure 2). Further, J ATHEROSCLER

THROMB had the highest proportion (29.5%) in 2013

and J CARDIOL had the lowest (11.3%) in 2010.

Discussion

In the present study, we examined the prevalence of

female first authorship in original research articles pub-

lished over 10 years in Japanese cardiovascular journals.

Among the 6 journals we reviewed, 19.0% of the first

authors were females. However, the proportion decreased

to 15.2% when we limited the location of the first authors

to Japan. The trend in the predicted probability of female

first authors increased from 2006 to 2009, but it has pla-

teaued at 20% on an average since 2010. Moreover, it has

shown a mild decrease in 5 journals since 2013.

Relation to previous studies and possible explanations
for the results: Several studies have explored female rep-

resentation in academic medicine and medical research

studies.2,11,12,14-16) Filardo and colleagues observed that fe-

males accounted for 34% of first authors of original re-

search worldwide for high-impact general medical jour-

nals.12) The proportion of women among first authors in-

creased during the past 2 decades, but plateaued in later

years.12) In their study, 26%-31% of the articles on the

topic of cardiovascular medicine or surgery were first

authored by women. We observed a lower prevalence of

female first authorship in Japanese cardiovascular journals

(19.0%) than in the articles of cardiovascular medicine or

surgery, which were published in prominent general medi-

cine journals globally; similar trends indicate that there

were no gains from 2010 to 2015. Furthermore, we ob-

served a mild decrease in the predicted probability of fe-

male first authors over the last 3 years. A declining trend

was also noted in the study by Filardo.12) Our study im-

plies that concerns about a failure to advance women to

leadership roles in medical research are more serious

within the Japanese cardiology field than in the general

medical field globally, and the trend is parallel in general

medicine worldwide.

Overall, under-representation of female professionals

in Japan could explain the lower numbers of female first

authors compared to other countries in Asia. Japan had

ranked one-hundred and one among 145 countries in the

World Economic Forum’s gender equality rankings of

2015.17) In 2016, Japan has plunged to the one-hundred

and eleventh place out of 144 countries.18) This downfallen

record could be explained by the widening of the gender

gap for professional and technical workers, which was at

the one-hundred and first place in 2016. This is no doubt

the lowest ranking among the Groups of Seven nations;

moreover, it is lower than other East Asian countries.

Philippines, Thailand, Vietnam, and China were ranked in

the first place, and South Korea was in the seventy-eighth

position; Singapore was in the eighty-first place.18)

Yamauchi-Takihara surveyed the prevalence of

women among presenting authors and chairs at the Annual

Scientific Meeting of the Japanese Circulation Society in

2006 and 2015.19) Females as presenting authors accounted

for 11.0% in 2006 and increased to 15.4% in 2015, and

female chairs accounted for 2.4% in 2006 and increased

to 12.0% in 2015.19) The proportion of female first authors

from Japanese institutions in our cohort was similar to

that of female presenting authors at scientific meetings.

There are, perhaps, multiple reasons for the under-

representation of females as first authors in cardiology

studies. Bakken and colleagues reported that women

physician-scientists perceived their abilities to perform or

apply knowledge and skills in clinical research as lower

than that of men.20) Low self-perceived competency to per-
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form clinical research may have restrained female re-

searchers from leading clinical research studies as first

authors.

Leadership positions and mentoring could also be

important factors in successful careers in academic medi-

cine. In Japanese medical schools, women occupy less

than 5% of the top 3 academic positions.10) There are few

female role models or mentors among cardiac physicians,

and this situation could have an influence on the low ac-

tivity in conducting research. Jackson and colleagues con-

ducted a qualitative research of mentoring in academic

medicine to explore its complexity.21) From their summary

of interviews, they noted certain gender challenges and in-

dicated that institutions should make female mentors

available to faculty members, even though all mentees

may not prefer a mentor of the same gender.21) Grant

funding is another critical resource for researchers. In

2014, the National Institutes of Health (NIH) reported that

women make up only about 30% of the principal investi-

gators for research projects funded by NIH.22) Limited ac-

cess to grant funding could discourage women from lead-

ing large research studies. In our study, female first

authors were less frequently assigned as corresponding

authors, and women were more likely to work in studies

that used animal models rather than human subjects com-

pared to men. A total number of listed authors could have

been small in articles first authored by women, although

the difference is rather small. The findings imply that

women are less likely to be represented in large clinical

studies.

In contrast, the proportion of Japanese women as first

authors could have reached a saturation point. According

to data obtained from the Japanese Circulation Society (ht

tp://www.j-circ.or.jp), 12.7% of members were women,

and females accounted for 10.5% of all board-certified

cardiologists in 2016.19) Although it is difficult to know

how many of them have actively been engaged in aca-

demic medicine, the results of our study may overall re-

flect a limited number of female cardiologists.

Strengths and limitations: This is the first study examin-

ing the status of female cardiology researchers through a

comprehensive and rigorous review of all original articles

published over the past decade.

However, several limitations should be noted. First,

we only evaluated 6 English-language journals published

by Japanese societies with cardiovascular disease as the

focus. We did not evaluate data of journals published in

Japanese or prominent international journals. The propor-

tions and trends in this study could not be generalized for

all Japanese female researchers involved in cardiovascular

medicine. Second, some misclassification might have oc-

curred in terms of the designation of gender of first

authors. Third, authors’ academic degrees or professional

positions were not available from articles; hence, we

could not explore whether the low representation of fe-

male researchers was related to the proportion of female

medical doctors or a lower rank of tenured professional

positions occupied by female researchers. Such demo-

graphics could reveal the population with an influence on

changes in trends.

Conclusions

The study showed that females as first authors of

original research published in Japanese cardiovascular

journals increased over the examined decade. However,

the representation of women has plateaued in recent years,

and it is still much lower than the representation observed

in general medicine worldwide. A gender gap remains in

Japanese cardiovascular journals.
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