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Abstract
To explore the current status of anesthesia research activity in Japan, we analyzed the number of abstracts presented at the 
Japanese Society of Anesthesiologists (JSA) annual meetings by several factors including gender, society branches, and sub-
specialty categories. The number of abstracts at JSA annual meetings has declined sharply since 2016 with no gender gap. 
A decrease in the neurological field predated the overall decline, but other subspecialty categories showed a similar decline. 
Although the Tokyo, Tokai-Hokuriku, and Kyushu branches were responsible for more than half of the reduction, the trend 
was similar among all branches. In a survey regarding academic activities of university hospital residents and faculty, Ph.D. 
aspirants’ rate was only 20–30%. Residents had never presented an abstract at scientific conferences and never published any 
papers at nearly 40% and 30% of the university hospitals, respectively. Our survey suggests that junior anesthetists are losing 
interest in research. Senior faculty and mentors must redouble efforts to embed and encourage research in departments and 
by anesthetists in training. If a revival of anesthesia research in Japan does not occur then a service only specialty awaits.
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Introduction

We have previously reported a steep decline in submitted 
and accepted abstracts for annual meetings of the Japanese 
Society of Anesthesiologists (JSA) between 2006 and 2019 

although a V-shaped recovery of anesthetic publication 
output from Japan was recognized from 2012 [1]. In addi-
tion, we are also concerned about a reduction in publica-
tion output in the near future as about 20–40% of full paper 
publications would be converted from abstracts of scientific 
meetings [2–6]. To determine the current status of anesthesia 
research activity in Japan, we obtained data for the annual 
scientific meetings of other anesthesia-related societies via 

This paper includes a part of the recommendations made by the 
Japanese Federation of Anesthesiologists to the Japanese Society of 
Anesthesiologists.
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the Japanese Society of Anesthesiology office. Regarding the 
use of data for general abstracts of other academic meetings, 
we posted the main purpose on the website of the Japanese 
Society of Anesthesiologists asking members to opt-out. 
Using these data, we analyzed the number of abstracts pre-
sented at JSA Annual Meetings by several factors such as 
gender, society branch, and subspeciality category (Pain, 
emergency room/intensive care unit [ER/ICU], Respiratory, 
Cardiovascular, Pediatric/Obstetric, Neurology, Anesthesia 
associated, Anesthesia general). In addition, we obtained the 
number of papers published in anesthesia journals (catego-
rized by Journal Citation Reports: Reports (Anesthesiology, 
Br J Anaesth, Anesth Analg, Eur J Anaesthesiol, Anaesthe-
sia, Can J Anaesth, Anaesth Intensive Care, J Clin Anesth, 
Reg Anesth Pain Med, Acta Anaesthesiol Scand, Minerva 
Anestesiol, J Cardiothorac Vasc Anesth, J Neurosurg Anes-
thesiol, Int J Obstet Anesth, J Clin Monit Comput, Paediatr 
Anaesth, BMC Anesthesiol, J Anesth, Pain, Eur J Pain, Clin 
J Pain, Pain Pract, Curr Opin Anaesthesiol, Anaesthesist, 
Rev Bras Anestesiol, Anasthesiol Intensivmed Notfallmed 
Schmerzther, Pain Physician, Schmerz, Anaesth Crit Care 
Pain Med, Pain Med, Anaesthesiol Intensivmed) from Japan 
using PubMed that is a free search engine accessing primar-
ily the MEDLINE database. Furthermore, we conducted a 
questionnaire survey (Ph.D. aspirations rate, Ph.D. acquisi-
tion rate, graduate school admission rate, research theme 
[clinical vs. basic], conference presentations, publication) to 
monitor the present research activity of young anesthetists 
at university hospitals in Japan. The survey was conducted 
from October 6 to October 31, 2022, with the approval of the 
Ethics Committee of the Japanese Society of Anesthesiolo-
gists. Due to the poor response rate, a reminder letter was 
sent to those facilities that had not submitted the question-
naire and the deadline was extended to November 20, 2022.

Publication output

The annual trend of publication number in the three major 
anesthesia journals (Anesthesiology, Br J Anaesth, Anesthe 
Analg) in three East Asian countries indicated that the 
decline in Japanese output stopped in 2012; unfortunately 
a second decline started from 2020 (Fig. 1A). Output from 
China increased year on year. South Korea has fluctuated; 
changing little. Regarding total publication output, China has 
shown a rapid increase since 2013, while Japan and Korea 
have remained stagnant. The Japanese output per 1,000 JSA 
members show a V-shaped recovery since 2012 [7], but stag-
nation since 2017. We previously found a significant nega-
tive correlation between publication output and the level of 
dependence on The Journal of Anesthesia (J Anesth), a JSA 
official journal [1]. As this dependence had been declining 
since its peak in 2011, but leveled off since 2016, this further 
indicates stagnation of publication output. As noted earlier, 

the number of papers was once in a V-shaped recovery trend, 
as abstracts at annual meetings tended to be converted into 
papers, but the increase stopped and stagnated after 2017. In 
particular, the number of papers published in the three major 
high-quality anesthesia journals has continued to decline, 
likely due to the drop in the number of abstracts for presen-
tations at the JSA annual meetings. In the future, the total 
number of papers may again fall.

The number of abstracts at anesthesia scientific 
meetings

Despite our repeated warnings in a series of editorials [7–9] 
in the J Anesth regarding the crisis in anesthesia research 
in Japan the number of abstracts at JSA annual scientific 
meetings decreased sharply since 2016, and the same decline 
occurred in the Japanese Society for Clinical Anesthesia 
(JSCA), the second largest scientific anesthesia meeting 
in Japan. Abstract numbers in both Japanese Society of 
Regional Anesthesia and Japan Society of Pain Clinicians 
did not change. The number of abstracts by the Japanese 
Society of Cardiovascular Anesthesiologists (JSCVA) has 
increased by nearly 250 in the last seven years. However, 
as the decline in the number of abstracts by the JSA and the 
JSCA has been about 1300 in total in the last seven years, 
the increase by the JSCVA cannot compensate. A decline in 
anesthesia research activity in Japan is again clear. (Fig. 2).

To identify the factors responsible for the decline in the 
number of abstracts at JSA annual meetings, the numbers 
of abstracts by gender, abstract category, and branch (Hok-
kaido-Touhoku, Kanto-Koshinetsu, Tokyo, Tokai-Hokuriku, 
Kansai, Chyugoku-Shikoku and Kyushu) were evaluated. 
There was no marked gender difference in the decline of the 
number of abstracts at JSA annual meetings. In addition, 
since the ratio of male to female members in JSA in 2015 
was 5:3, the difference in the number of abstracts between 
male and female seemed to be associated with the ratio of 
male to female JSA members (Fig. 3A, B). By category, the 
decrease in the neurological field was significant and pre-
dated the start of the overall decrease. The other categories 
decreased in a similar way (Fig. 4A). Although the Tokyo, 
Tokai-Hokuriku, and Kyushu branches showed the largest 
decreases, the Chugoku-Shikoku branch showed the small-
est, the trend was similar among all branches (Fig. 4B).

Academic activity of residents and faculty members 
of university hospitals

Number of new residents and faculty members

The number of new residents at university hospitals was 
about 120 every year, with an average of 4 in each. The num-
ber of full-time physicians is fewer than 15 in more than half 
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of public medical universities, while the number was more 
than 20 in more than half of private medical universities.

Number of Ph.D. aspirants and rates of graduate school 
admission at university hospital

The percentage of Ph.D. aspirants in departments of anes-
thesiology was only about 20–30% even at university hos-
pitals while that in other clinical departments was close to 
50% [10]. There is no difference between public and pri-
vate universities in anesthesia, but the numbers have clearly 
declined since 2018 in private universities (Fig. 5). Less than 

20% of female anesthetists were Ph.D. aspirants, which was 
about half that of male anesthetists. However, as the gender 
gap of research activity index in the US showed that female 
physicians were about half as active as male physicians in 
all fields [11], the present differences in Japan do not differ 
from the US. In addition, rates of graduate school admission 
and Ph.D. acquisition were less than 5% and around 4% in 
university hospitals, respectively. We should note that fewer 
researchers are able to obtain funding and fewer supervise 
their research, resulting in a deterioration of the research 
environment [12]. Thus, if we cannot break this vicious 
cycle, anesthesia research activity will continue to decline.

Fig. 1   Number of publications 
in the three major anesthesia 
journals (Anesthesiology, Br J 
Anaesth, Anesthe Analg) in the 
three East Asian countries (A) 
and in all anesthesia journals 
with an impact factors per 100 
JSA members (B)
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Research environment and research activities of anesthesia 
residents

More than 80% of institutions conducted both basic and 
clinical research, and nearly 70% of the research sites were 
their own institutions. Approximately 20% of faculty mem-
bers had research days. Surprisingly, anesthesia residents 
at nearly 40% of university hospitals had never presented 
any abstracts at scientific conferences, and 30% had never 

published any papers. The fact that anesthesia residents in 
university hospitals showed extremely low research activ-
ity suggests further decline is to come. Although increases 
in the time and effort to pass ethical review (as a conse-
quence of changes in ethical guidelines for medical research 
on April 1, 2015) may have contributed to the decline, the 
principal cause is loss of research interest in junior anesthe-
tists. In addition, the introduction of a new clinical training 
systemin 2004 caused maldistribution of both clinical resi-
dents and medical specialists-in-training creating a short-
age of junior physicians in local university hospitals; many 
of them prefer to choose hospitals in large cities [9]. The 
introduction of national university incorporations in 2004 
also deteriorated university hospital finance which forced 
an increase in clinical workload due to the need to increase 
hospital income [9]. In particular, the rapid increase in 
surgeries for improvement of hospital finance has made it 

Fig. 2   Number of abstracts for anesthesia-related scientific meet-
ings in Japan. A Japanese Society of Anesthesiologists [JSA] and 
Japan Society of Clinical Anesthesia [JSCA], B Japanese Society of 
Regional Anesthesia [JSRA], Japanese Society of Cardiovascular 
Anesthesiologists [JSCVA], Japan Society of Pain Clinician [JSPC]

Fig. 3   Annual changes in the number (A) and %(B) of abstracts in 
JSA annual meetings by gender
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difficult for anesthetists to secure research time. At that time, 
the total publication number of clinical research increased. 
The world ranking markedly declined as the total number of 
anesthesia publications from Japan decreased. This indicated 
a serious decline in anesthesia research activity compared 
to that in other clinical fields. Clinical practice is prioritized 
over research. However, as JSA members has increased by 
about 4500 since 2004 [1, 9], the present situation must be 

improved. Moreover, it should be our responsibility to con-
tinue research as university faculty members.

Survey completion rate

Less than 40% of public universities completed the survey 
even after a reminder. Thus, it is possible that selection bias 
occurred.

How can we effect change?

It is clear from this survey that both junior physicians 
and residents in anesthesia, are losing interest in research 
because of the extremely low numbers of Ph.D. aspirants 
in anesthesia compared to other clinical fields [10]. As the 
decline in anesthesia research activity is likely to worsen, 
immediate corrective responses are needed. The obvious 
response is to raise the rate of Ph.D. students to the same 
level as other clinical fields, which means double the num-
ber of Ph.D. students. If the number of Ph.D. students 
doubles, the number of abstracts at scientific meetings 
should also double. However, doubling these numbers will 
be extremely difficult as there is already research apathy.

Anesthetic leadership must accept deficiencies in 
embedding research into training pathways. They must 
enthuse trainees to undertake research and lead by exam-
ple. Research provides knowledge and that fuels evolution 
of our specialty such as the elucidation of pathologies, the 
development of new diagnostic methods and the discov-
ery of new treatments. In addition, even papers published 
in major scientific journals may not always be correct, 
depending on statistical processing and interpretation of 
data, but the ability to recognize this is also an ability 
acquired through conducting one's own research and writ-
ing papers. Research is therefore essential.

Although it is important to memorize guidelines in their 
entirety to ensure proper medical practice, we should be 
among those who formulate such guidelines. To achieve 
this, it is necessary to conduct research that can build up 
evidence. JSA should hold workshops on how to conduct 
research, analyze data statistically and write papers to 
stimulate research interest in junior anesthetists. Moreover, 
JSA should establish some projects to encourage female 
anesthetists to conduct research, and engage outside organ-
izations to further promote these activities. JSA should 
also consider incentives for research.

If a revival of anesthesia research in Japan does not 
occur then a service only specialty awaits.

Fig. 4   Number of abstracts in JSA annual meeting by branch (A) and 
category (B) ER/ICU emergency room/intensive care unit
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