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Abstract

The Nobel Prize is an annual honor awarded to the researchers who have made the greatest contribution to humanity with their
work in the year in question. Nobel Prizes for physiology or medicine and chemistry most often have direct or indirect phar-
macological relevance. In this study, we performed a bibliometric analysis of Nobel Prize laureates from 2006 to 2022. The
parameters include the nationalities and age of the laureates, age at their productivity peaks, the research locations, the H-index,
the age-adjusted H-index, and the number of citations and publications, and, for each parameter, a comparison of female and
male award laureates. Men were much more often awarded the Nobel Prize than women. Surprisingly, women were younger
than their male colleagues at the time of the award although the productivity peak was similar. There was a correlation between
all publications and the H-index, which was slightly stronger for women than for men. The age-adjusted H-index showed no
difference among genders. The USA were the country with the highest number of Nobel Prize laureates, both male and female.
Overall, the bibliometric characteristics of male and female Nobel Prize laureates are similar, indicating that among the group
of Nobel Prize laureates, there is no bias against women. Rather, the achievements of women are recognized earlier than those
of men. The major difference is that the number of women becoming Nobel Prize laureates is much smaller than the number of
men. This study provides a starting for future studies with larger populations of scientists to analyze disparities.
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Abbreviations Introduction
ANOVA  Analysis of variance
f Female The Nobel Prize is an annual award founded by the Swed-
H-index  Hirsch index ish engineer, inventor, and entrepreneur Alfred Nobel
m Male (1833-1896) (Hansson et al. 2019). The Nobel Prize is
MCA Multiple correspondence analysis awarded to those researchers whose work has been of the
MW Mean value greatest benefit to humanity in the year in question. It is
NP Nobel Prize awarded in the fields of physics, chemistry, physiology or
QS Quacquarelli Symonds/World University medicine, literature and peace efforts and is regarded as the
Ranking highest scientific honor in the respective disciplines. There
SD Standard deviation has also been an award in the field of economics since 1969,
USA United States of America but this is not officially categorized as a Nobel Prize.

Since the foundation was established in 1901, 609

Nobel Prizes have been awarded to 975 laureates, of

which the Nobel Prize in physiology or medicine has been

awarded to 225 persons to date. A Nobel Prize can be

awarded to several researchers, each of whom is then con-

sidered a Nobel Prize laureate. As a rule, however, a Nobel

54 Roland Seifert Prize is not awarded to more than three researchers. The
seifert.roland @mh-hannover.de Nobel Prize in physiology or medicine has been awarded

by the Nobel Assembly at Karolinska Institute since 1901
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(https://www.nobelprize.org/about/the-nobel-assembly-at-
karolinska-institutet/; last accessed on 03/18/2024).

In his will, Nobel had stipulated that the prizes should be
awarded to the most worthy, regardless of their nationality,
and he made no mention of gender. He decided to establish
a foundation that would award annual prizes to researchers
whose discoveries or inventions had contributed to the well-
being of humanity in the previous year (Zarate et al. 2015).
The gender gap in the number of Nobel Prize candidates and
laureates in the fields of physiology or medicine is striking
(Hansson and Fangerau 2018). The Nobel Prize Committee
has been criticized for appearing to ignore the contributions of
women in science (Mahmoudi et al. 2019; Silver et al. 2018;
Valian 2018; Wade 2002). Many Nobel Prizes have direct or
indirect pharmacological relevance (Table 1). This background
prompted us to perform a bibliometric analysis of the Nobel
Prize laureates in physiology or medicine and chemistry (in
this field only topics related to pharmacology) from 2006 to
2022. Most importantly, we wished to answer the question
whether there is any bias against women in this group.

We selected the last 15 years at the beginning of the
research to capture contemporary research. In addition
to that, the history of the Nobel Prize is also a history of
changing processes in science and medicine (Hansson et al.
2019). Therefore, we wanted to analyze the current award-
ing practice. The 16th year was added because it was being
awarded when we collected the data to remain as up-to-date
as possible. The focus on recent Nobel Prizes also allows us
to perform important comparisons with papers on gender
aspects in science encompassing a similar historical period
(Zehetbauer et al. 2022; Zollner and Seifert 2024).

Table 1 provides an overview on the Nobel Prize laure-
ates analyzed. The year of award, name, gender, year of birth,
nationality of the laureate, research topic honored by the Nobel
Prize, research institution, and country of the institution are
provided, all publicly available (https://www.nobelprize.org).
Every laureate is identified by a number used throughout this
paper. We are not considering so much individual laureates in
this paper but rather overarching patterns. Only in occasional
cases, we mention a specific laureate to highlight a specific trait.

For an in-depth analysis of individual Nobel Prize laure-
ates, the reader is referred to the excellent work of Hansson
et al. (2019). The present paper is meant to provide a general
bibliometric analysis of contemporary Nobel Prize laureates
in the sense of a meta-analysis to identify overarching patterns
and mechanisms underlying awarding of the Nobel Prize.

Materials and methods
The list of Nobel Prize laureates was compiled via the

Nobel Prize website (https://www.nobelprize.org). Nobel
laureates (n=355) from the field of physiology or medicine

@ Springer

and chemistry (in this field only topics related to pharma-
cology) were listed according to their age and gender, their
nationalities, their publications, citations and research
rankings, and subsequently their productivity peaks and
their research locations. The inclusion criteria were all
Nobel Prize laureates from the years 2006-2022 in the
fields of physiology or medicine, supplemented by prize
laureates in the field of chemistry who were honored for a
research topic related to pharmacology.

For each researcher, a bibliometric analysis was per-
formed using the Clarivate database (https://clarivate.com/
products/scientific-and-academic-research/research-analy
tics-evaluation-and-management-solutions/; last accessed
06/08/2023). The Journal Impact Factor, which is calculated
annually by Clarivate Analytics and published in the Jour-
nal Citations Reports, is widely used to compare journals.
It is now frequently used to assess the quality of journals,
although this use is controversial. For this work, publication
numbers for each research year of each individual Nobel
Prize laureate were retrieved and listed in Clarivate with
linear regression. Furthermore, with these data, we analyzed
the publication peaks of the Nobel Prize laureates. In addi-
tion, the nationalities of the Nobel Prize laureates and their
location of research were compiled and analyzed from Uni-
versity websites and the Nobel Prize website.

In a further step, the subsequent statistical data analysis
was initially carried out by using the Statistical Package for
the Social Sciences software (SPSS® Version 25), ANOVA
(variance analyses of women and men), and the excel pro-
gram. We used GraphPad 8 to create the graphs with the sta-
tistical software R and the package ggplot2 for the relevant
tests for frequency distribution, mean value determination,
T-tests, p-tests, Pearson r, and the excel program to display
the pie charts to illustrate the percentage differences between
women and men. Whenever possible and meaningful, the
results of women were compared with the results of men. We
calculated cross-tabulations with the Cramer-V value and the
significances for the number of Nobel Prize laureates, cor-
relations to show the connections between the publications
and citations, one-factorial ANOVA calculations and linear
regressions to calculate the correlations when comparing
female and male Nobel Prize laureates, and mean value deter-
minations to show the comparison of the female and male
results and the respective standard deviations. The results
were presented and visualized in different graphics to show
the respective totality, the female and the male characteristics.

Results and discussion

We analyzed 41 Nobel Prize laureates (74.5%) from physiol-
ogy or medicine, and 14 Nobel Prize laureates (25.5%) from
chemistry (Fig. 1).
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Fig. 1 Absolute number and
percentage distribution of Nobel
Prize laureates. Comparison

of the absolute number and
percentage distribution of Nobel
Prize laureates (2006-2022)

Fig.2 Comparison of the
number of Nobel Prize laureates
analyzed (Nobel Prize laureates
of physiology or medicine and
chemistry (in this field only
topics related to pharmacol-
ogy), 2006-2022); A overall
laureates; B NP laureates—
physiology or medicine; C NP
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Fig. 3 Illustration of the age A
of Nobel Prize laureates at the e
time of awarding the Nobel

Prize (Nobel Prize lauretaes 3
of physiology or medicine and

chemistry (in this field only e

topics related to pharmacology)
2006-2022); A mean values; B
mean values and SD, differ-
ence between genders p=0.039
(the x is representing the mean
value of age: female 60.1 years,
male 67.4 years; the o dots are
representing the age of each NP
laureate; the box corresponds to
the area containing the middle
50% of the data; it is bounded
by the upper and lower quar- B %
tiles; the line centered in the
box marks the median values);
C individual laureates; the dots
are representing the laureates of
Table 1 (in order from 1 to 55;
note: one laureate (number 39)
was awarded the NP posthu-
mously)
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At 18.2%, the proportion of women receiving awards was
significantly lower than compared to 81.8% of male award
laureates (Fig. 2). There is a clear difference between the gen-
ders in the subjects awarded the Nobel Prize: in physiology or
medicine, only 14% of the prize laureates were women, while
the proportion in chemistry of women was 36%.

There was a significant difference between the genders
(»=0.039) in relation to the average age of Nobel Prize lau-
reates at the time of the Nobel Prize awarding. In average,
the age of females was 60.1 years and of males 67.4 years
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(Fig. 3). The oldest male and female Nobel Prize laureate
had an age of 85 and 84 years, respectively. The youngest
male and female Nobel Prize laureate had an age of 46 and
48 years, respectively. The standard deviation has a larger
range for male Nobel Prize laureates than for female Nobel
Prize laureates.

Figure 4 shows the nationalities of the Nobel Prize lau-
reates. The USA dominated Nobel Prize awards, among
both women (40%) and men (51%). However, notably,
among women, three countries were represented that were
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Fig.4 Illustration of the nationalities of the Nobel Prize laureates
(2006-2022); A female laureates, B male laureates

not present among men. Specifically, female Nobel Prize
laureates were recorded from Israel, Australia, and China.
Conversely, the UK, Japan, Germany, Sweden, Denmark,
Canada, India, Italy, Ireland, and Luxembourg were repre-
sented among men, but not women.

Figure 5 shows the relation between the number of pub-
lications and citations of all Nobel Prize laureates (panel
A) and separately for women (panel B) and men (panel C).
The point cloud of female Nobel Prize laureates is more
scattered than that of male Nobel Prize laureates. Among
the male laureates, two laureates stand out as having a
significantly higher number of publications and citations
than all other laureates. There are no such features among
women. The Pearson correlation was calculated to show
the correlation between citations and publications. It was
r=0.763 for women and r=0.667 for men. The slope is
almost identical for women and men, with a slightly flat-
ter slope for women. Thus, there are no major differences
between the genders.
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Fig.5 Analysis of the citations in relation to the publications of the
Nobel Prize laureates (2006-2022); A all laureates, B female laure-
ates, C male laureates

Figure 6 shows the individual distribution of publication
of Nobel Prize laureates (panel A). Both among men and
women, there is a huge variation in the number of publica-
tions, ranging from more than 1.200 (Nobel Prize laureate
No. 25) to 0 (Nobel Prize laureate No. 26). Overall, most
publications of Nobel Prize laureates were published before
the award (mean value for women was 273.9; and for men
284.5). After the award, the mean value of publications for
women was 47.6, and for men 48.8. This reflects the fact
that the award is usually given in late stages of the career
(see Fig. 3). However, it should also be noted that most of
the researchers are still actively engaged in science after the
Nobel Prize award.
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Fig.6 Illustration of publica-
tions before the Nobel Prize
and publications after the Nobel
Prize awarding (Nobel Prize
laureates of physiology or medi-
cine and chemistry (in this field
only topics related to pharma-
cology) 2006-2022); A publica-
tions before and after the Nobel
Prize awarding (the numbers
1-55 are representing the order
of laureates in Table 1); B pub-
lications before the Nobel Prize
awarding in gender comparison
(the x is representing the mean
value: female 273.889 publica-
tions, male 284.489 publica-
tions; the dots are representing
the number of publications of
each Nobel Prize laureate; the
box corresponds to the area con-
taining the middle 50% of the
data; it is bounded by the upper
and lower quartiles; the line
centered in the box marks the
median values); C publications
after the Nobel Prize awarding
in gender comparison (the x is
representing the mean value:
female 47.6 publications, male
48.82 publications; the dots are
representing the number of pub-
lications of each Nobel Prize
laureate; the box corresponds to
the area containing the middle
50% of the data; it is bounded
by the upper and lower quar-
tiles; the line centered in the
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Figure 7 shows the individual H-index (Hirsch-index)
distribution among Nobel Prize laureates. Hirsch (2005)
defined the H-index as ‘““an index to quantify an individual’s
scientific research output. A scientist has index H if H of
his or her papers have at least H citations each and the other
papers have <H citations each” (Hirsch 2005). The H-index
is therefore intended to describe the reception of publica-
tions by individual academics in the scientific community.

There is a huge variation in H-index of the Nobel Prize
laureates, ranging from > 200 (Nobel Prize laureate No. 35)
to 0 (Nobel Prize laureates No. 26). The mean value for
women is 78.78, and 90.20 for men (panel B), with men
having a much larger variation than women.

The age-adjusted H-index was calculated by dividing the
H-index by the age of the Nobel Prize laureates. The results
show that women and men do not differ significantly in terms
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of their age-adjusted H-index (Fig. 8). There was a large vari-
ation in this parameter, ranging from> 2.5 (Nobel Prize laure-
ates No. 32 and 35) to 0 (Nobel Prize laureates No. 26). The
mean value for women is 1.238, and of men 1.26 with a larger
variance by men (0.36) than by women (0.250).

Figure 9 shows the average number of publications per
year. The yellow line in panel A shows the year of the Nobel
Prize awarding. The years to the left of O describe the time
before the awarding (with a minus in front of the numbers),
the numbers to the right describe the years after the award-
ing. The number of publications is highest on average at
approximately 10 per year for around 20-24 years prior to
receiving the Nobel Prize. However, the differences between
the individual Nobel Prize laureates are very large. Women
and men reach their productivity peak at about the same age.
The 20 years immediately before the Nobel Prize awarding
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Fig. 7 Illustration of the current H-index of Nobel Prize laureates in
relation to gender. Nobel Prize laureates of physiology or medicine
and chemistry (in this field only topics related to pharmacology)
2006-2022); A overview of the current H-index of the laureates (the
numbers 1-55 are representing the order of laureates in Table 1); B
overview of the current H-index of the laureates in relation to gen-

(especially the last two years) are more productive for Nobel
Prize laureates than the time after the Nobel Prize (Fig. 9).

The average age of the year with the most publications
to date is 53.44 years for female Nobel Prize laureates and
55.31 years for male Nobel Prize laureates. The standard
deviation is significantly wider for male Nobel Prize lau-
reates than for women (Fig. 10). There was no significant
difference between the groups.

m current H-index of female Nobel Prize laureates
m current H-index of male Nobel Prize laureates

f female
m male

gender

der and SD (the x is representing the mean value: female 78.78, male
90.20; the dots are representing the current H-index of each Nobel
Prize laureate; the box corresponds to the area containing the middle
50% of the data; it is bounded by the upper and lower quartiles; the
line centered in the box marks the median values)

Figure 11 shows the research locations at the time of the
awarding. The addition of researchers from the University of
Stanford, Scripps Institute, Rockefeller University, Harvard
University, Yale University, and University of Berkeley (all
USA) totals 36% (and therefore more than 1/3), but each indi-
vidual university is not significantly overrepresented. Most of
the other research locations are evenly distributed. Panel B
shows the research locations of the female awardees. The 10
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Fig. 8 Illustration of the age-adjusted H-index of Nobel Prize laure-
ates. Nobel Prize laureates of physiology or medicine and chemistry
(in this field only topics related to pharmacology), 2006-2022; A age-
adjusted H-Index by listing the numbers of the laureates according
to Table 1 (blue, male; red, female); B overview of the age-adjusted
H-index of the laureates in gender comparison and SD (the x is rep-

female awardees conducted research at 10 different universi-
ties, but 50% conducted research at a US university. Among
the male awardees (panel C), there is also a fairly balanced
distribution of research universities. In a direct comparison of
countries, however, 58% of all award laureates conduct their
research in the USA, 12% in Japan, 17% in the UK, and just
10% in four other countries.

Limitations

A limitation of our work is the small database of female
Nobel Prize laureates. In addition, we focused on quantifi-
able bibliometric parameters. Furthermore, there is a very
large variation among the individual career paths and pro-
ductivities of individual Nobel Prize laureates that is not
appreciated by our analysis. Most strikingly, even without
a single publication and, hence, a non-existant bibliometric
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resenting the mean value: female 1.24, male 1.26; the dots are rep-
resenting the current H-index of each Nobel Prize laureate; the box
corresponds to the area containing the middle 50% of the data; it is
bounded by the upper and lower quartiles; the line centered in the box
marks the median values)

track record, important scientific achievements can be made,
e.g., 26. We had to limit our bibliometric analysis at a certain
calendar date, but it cannot be excluded that in the future,
recognition of female scientists having already been awarded
the Nobel Prize changes.

Even though the Nobel committees’ mandate is to honor
scientific achievements for the benefit of humankind, their
interpretation of this criterion was primarily based on their
assessment of the groundbreaking nature of the science,
while the applied or practical utility of this discovery or
bibliometric values such as number of publications, cita-
tions, or H-index assessed in the current study are at best
secondary factors when awarding the prize (Killstrand
2022). In fact, some Nobel Prize laureates (e.g., 17, 18,
23, 26, 40) have only few publications or no publications.
Hansson et al. (2019) state that it is difficult to measure this
“greatest benefit to mankind” or brilliance in science in an
objective way.
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Fig.9 Illustration of the average number of publications of Nobel
Prize laureates per year (of the Nobel Prize laureates of physiology
or medicine and chemistry (in this field only topics related to phar-
macology) 2006-2022); A the average number of publications before
and after the awarding overall (gender compared), B the average num-

ber of publications before and after the awarding of female laureates
with SD, C the average number of publications before and after the
awarding of male laureates with SD. The bars in panels B and C rep-
resent the SD
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Fig. 10 Illustration of the age with the highest productivity (publica-
tion peak) of the Nobel Prize laureates of physiology or medicine and
chemistry (in this field only topics related to pharmacology) 2006—
2022 (the x is representing the mean value: female 53.4 years, male
55.44 years; the dots are representing the age in years of each Nobel
Prize laureate with the highest productivity; the box corresponds
to the area containing the middle 50% of the data; it is bounded by
the upper and lower quartiles; the line centered in the box marks the
median values)

Conclusions

To the best of our knowledge, this is the first study that aims
at providing a bibliometric comparison of female and male
Nobel Prize laureates. Based on numerous studies pointing
to a discrimination of women in science (Ceci and Williams
2011; Moss-Racusin et al. 2012; Ball 2023; Beaudry and
Lariviere 2016; Ceci and Williams 2007; Charyton et al.
2011; Harding 1998; Kulis and Sicotte 2002; Lubinski et al.
2001; Ma et al. 2019; Ross et al. 2022), it cannot be excluded
that even among this group of absolute elite scientists, some
sort of discrimination occurs. However, looking on numer-
ous bibliometric parameters, we did not obtain evidence for
a bias against women. Rather, for crucial parameters such as
publications before the Nobel Prize, citations, age-adjusted
H-index, productivity peak, and research location, we did
not find evidence for systematic discrimination of female
Nobel Prize laureates relative to male Nobel Prize laureates.
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Rather, women were awarded the Nobel Prize at a signifi-
cantly younger age than men although both genders have a
similar age with regard to the peak of research productiv-
ity. Thus, surprisingly, our study shows that the research
accomplishments of female Nobel Prize laureates are actu-
ally recognized earlier than those of men. This strongly
argues against the Nobel Prize committee being discrimi-
natory against women although the current Nobel assembly
is male-dominated.

There are six Nobel Committee members for physiology
or medicine, five male members and just one female mem-
ber (https://www.nobelprize.org/about/the-nobel-committee-
for-physiology-or-medicine/; last accessed 03/29/2024). In
case of systematic discrimination of females, we would have
expected that female Nobel Prize laureates are much older
than their male counterparts and need to have many more
publications and citations and a higher H-index. This was,
however, not the case. We also did not notice overrepresenta-
tion of a specific country or research institution among female
Nobel Prize laureates. Thus, it appears that the current Nobel
Committee tries to look for the best candidates for the Nobel
Prize independently of gender. This is supported by the fact
that concerning contemporary Nobel Prize laureates in the
topics discussed here (Table 1), there has never been such an
egregious case of omitting females as the non-consideration
of Rosalind Franklin who made seminal contributions to the
identification of the DNA structure (Conti 2021).

The most controversial case of non-consideration for the
Nobel Prize in recent times in the fields considered here
probably concerns a male (Salvador Moncada for the nitric
oxide/cGMP pathway), where bias against him coming from
a developing country was speculated to have played a role
(Lancaster 1998). In the present study, representation of citi-
zens from developing countries is poor as well (Table 1).
Scientists coming from developed countries dominate the
field regarding Nobel Prize awards.

The number of female Nobel Prize laureates with a rela-
tion to pharmacology is much smaller than the number
of male Nobel Prize laureates. A gender gap is not only
observed for the Nobel Prize but also for other scientific
awards (Hansson 2023). Hence, our present study comple-
ments the current knowledge on gender imbalance concern-
ing scientific awards.

The study of Zehetbauer et al. (2022) showed that the
number of female first authors in pharmacology-related
papers, mostly reflecting PhD students and postdocs, is much
higher than the number of female senior authors, the latter
reflecting group leaders conducting independent research.
This study suggests that the major drop of female research-
ers occurs between the PhD student and postdoc stage ver-
sus group leader stage. This career stage often collides with
family planning. Thus, a major factor accounting for the
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small number of female Nobel Prize laureates is the smaller
number of female researchers who enter an intellectually
independent research career: an unwritten prerequisite for
getting eligible for the Nobel Prize. All of the Nobel Prize
laureates in Table 1 fulfill the criterion of long-term research
as intellectually independent investigator.

But it must also be taken into consideration that both
female and male scientists are not just passive objects in a
career system but that they also make active decisions about
what they do and what they do not do in their scientific
careers (Zollner and Seifert 2024). The latter study epito-
mized that female German pharmacologists invest much less
in social capital (scientific visibility in the German science
community via the journal “Biospektrum”) than their male
counterparts although they are very much encouraged to do
so by the Executive Board of the German Pharmacologi-
cal Society and although the time effort needed to become
visible is low. Visibilty is important for being recognized a
potential award candidate. The study also noted substantial
gender differences between various scientific fields regard-
ing investment in visibility. The aspect of voluntary con-
scious decisions of individuals is, unfortunately, substan-
tially underrated in the current gender discussion in science.

Future studies

The group of Nobel Prize laureates is a very small group
of elite researchers, and only the minority of all impor-
tant research accomplishments is awarded the Nobel Prize
(Pohar and Hansson 2020). Thus, it will be very important to
expand this type of bibliometric research to a larger popula-
tion of scientists, independently of an award. One approach
could be to analyze, the group of the leading 10.000 or
100.000 scientists globally and relying on an integrative
approach including number of publications, citations, and
H-index. The advantage of analyzing many scientists is that
it is much easier to analyze cultural differences among dif-
ferent countries. It will also be worthwhile, in 10 years from
now, to repeat the current study and compare how Nobel
Prize laureates from 2006 to 2022 compare with Nobel Prize
laureates from 2023 to 2032. Interviews should be conducted
with scientists regarding their professional choices. Lastly,
it will be important to analyze the contributions of scientists
from developing countries, both male and female, who may
not have received the Nobel Prize.

Author contribution S.B. and R.S. contributed to the study concep-
tion and design. S.B. performed data collection. S.B. performed data
analysis. S.B. wrote the first draft of the paper. S.B. and R.S. com-
mented on the first draft and read and approved the final manuscript.

@ Springer

The authors declare that all data were generated in-house and that no
paper mill was used.

Funding Open Access funding enabled and organized by Projekt DEAL.

Data availability All source data for this study are available upon rea-
sonable request.

Declarations

Ethics statement This research was conducted according to the
guidelines of good scientific practice of the Hannover Medical School
(https://www.mhh.de/en/research/good-scientific-practice) and offi-
cially registered as doctoral thesis project for Severin Biinemann.
The Hannover Medical School follows the guidelines of the German
Research Foundation (Deutsche Forschungsgemeinschaft, DFG).

Consent to publish Not applicable because publicly available informa-
tion is used as data source.

Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Ball P (2023) Why women earn less than men: nobel for economic
historian who probed pay gap. Nature 622(7983):444. https://doi.
org/10.1038/d41586-023-03190-4

Beaudry C, Lariviere V (2016) Which gender gap? Factors affecting
researchers’ scientific impact in science and medicine. Res Policy
45(9):1790-1817. https://doi.org/10.1016/j.respol.2016.05.009.
ISSN 0048-7333

Ceci SJ, Williams WM (2007) Why aren’t more women in science?: Top
researchers debate the evidence. American Psychological Association

Ceci SJ, Williams WM (2011) Understanding current causes of
women’s underrepresentation in science. Proc Natl Acad Sci
108(8):3157-3162

Charyton C, Elliott JO, Rahman MA, Woodard JL, DeDios S (2011) Gen-
der and science: women Nobel laureates. J Creat Behav 45(3):203-214

Conti AA (2021) A hundred years since the birth of Rosalind Elsie
Franklin, a brilliant and gifted scientist. Intern Emerg Med
16:531-532. https://doi.org/10.1007/s11739-020-02449-2

Hansson N, Halling T, Fangerau H (Eds.) (2019) Attributing excellence
in medicine: the history of the Nobel Prize (Vol. 98). Leiden: Brill

Hansson N, Fangerau H (2018) Female physicians nominated for the
Nobel Prize 1901-50. The Lancet 391(10126):1157-1158. https://
doi.org/10.1016/S0140-6736(18)30576-2.

Hansson N (2023) Gender Award Gap: (In)visibility of women in medi-
cine. Interview at the BMBF event "Tell me where the women


https://www.mhh.de/en/research/good-scientific-practice
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1038/d41586-023-03190-4
https://doi.org/10.1038/d41586-023-03190-4
https://doi.org/10.1016/j.respol.2016.05.009
https://doi.org/10.1007/s11739-020-02449-2
https://doi.org/10.1016/S0140-6736(18)30576-2
https://doi.org/10.1016/S0140-6736(18)30576-2

Naunyn-Schmiedeberg's Archives of Pharmacology

are" on March 8, 2023 with Federal Research Minister Bettina
Stark-Watzinger of Germany

Harding S (1998) Women, science, and society. Science
281(5383):1599-1600. https://doi.org/10.1016/j.mehy.2006.12.
006,pp.931-934

Hirsch JE (2005) An index to quantify an individual’s scientific
research output. Proc Natl Acad Sci 102(46):16569-16572.
https://doi.org/10.1073/pnas.0507655102

Kallstrand G (2022) Science by Nobel committee: decision making
and norms of scientific practice in the early physics and chemis-
try prizes. BrJ Hist Sci 55(2):187-205. https://doi.org/10.1017/
S0007087422000176

Kaulis S, Sicotte D (2002) Women scientists in academia: geographically
constrained to big cities, college clusters, or the coasts? Res High
Educ 43:1-30

Lancaster JR Jr (1998) Protest at Nobel omission of Moncada. Nature
396:615. https://doi.org/10.1038/25215

Lubinski D, Benbow CP, Shea DL, Eftekhari-Sanjani H, Halvorson
MB (2001) Men and women at promise for scientific excellence:
similarity not dissimilarity. Psychol Sci 12(4):309-317. https://
doi.org/10.1111/1467-9280.00357

Ma Y, Oliveira DFM, Woodruff TK, Uzzi B (2019) Women
who win prizes get less money and prestige. Nature
565(7739):287-288. https://doi.org/10.1016/S0140-6736(19)
32538-3

Mahmoudi M, Poorman JA, Silver JK (2019) Representation of women
among scientific Nobel Prize nominees. The Lancet 394(10212):1905—
1906. https://doi.org/10.1016/S0140-6736(19)32538-3

Moss-Racusin CA, Dovidio JF, Brescoll VL, Graham MJ, Handels-
man J (2012) Science faculty’s subtle gender biases favor male
students. Proc Natl Acad Sci 109(41):16474-16479

Pohar M, Hansson N (2020) The “Nobel Population” in pharmacology:
Nobel Prize laureates, nominees and nominators 1901-1953 with

a focus on B. Naunyn and O. Schmiedeberg. Schmiedeberg. Nau-
nyn Schmiedebergs Arch Pharmacol. 393(7):1173-1185. https://
doi.org/10.1007/s00210-019-01807-y

Ross MB, Glennon BM, Murciano-Goroff R et al (2022) Women are
credited less in science than men. Nature 608:135-145. https://
doi.org/10.1038/541586-022-04966-w

Silver JK, Blauwet CA, Bhatnagar S et al (2018) Women physi-
cians are underrepresented in recognition awards from the
Association of Academic Physiatrists. Am J Phys Med Rehabil
2018(97):34-40

Valian V (2018) Two Nobels for women - why so slow? Nature
562(7726):165. https://doi.org/10.1038/d41586-018-06953-6

Wade D (2002) Nobel women. Science 295(5554):439-439

Zarate A, Apolinar LM, Saucedo R, Basurto L (2015) Comentario
sobre los Premios Nobel de Medicina-Fisiologia, Quimica y
Fisica otorgados a investigadoras notables [Commentary on
the Nobel Prize that has been granted in Medicine-Physiology,
Chemistry and Physics to noteable investigators]. Gac Med Mex
151(2):281-286

Zehetbauer R, von Haugwitz F, Seifert R (2022) Gender-specific analy-
sis of the authors and the editorial board of Naunyn—Schmiede-
berg’s Archives of Pharmacology from 2000 to 2020. Naunyn-
schmiedeberg's Arch Pharmacol 1-12. https://doi.org/10.1007/
500210-021-02166-3

Zollner H (2024) Seifert R (2024) How do German pharmacologists
publish in the non-peer-reviewed science magazine Biospek-
trum? Naunyn-Schmiedeberg’s Arch Pharmacol 397:1889-1900.
https://doi.org/10.1007/s00210-023-02740-x

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.mehy.2006.12.006,pp.931-934
https://doi.org/10.1016/j.mehy.2006.12.006,pp.931-934
https://doi.org/10.1073/pnas.0507655102
https://doi.org/10.1017/S0007087422000176
https://doi.org/10.1017/S0007087422000176
https://doi.org/10.1038/25215
https://doi.org/10.1111/1467-9280.00357
https://doi.org/10.1111/1467-9280.00357
https://doi.org/10.1016/S0140-6736(19)32538-3
https://doi.org/10.1016/S0140-6736(19)32538-3
https://doi.org/10.1016/S0140-6736(19)32538-3
https://doi.org/10.1007/s00210-019-01807-y
https://doi.org/10.1007/s00210-019-01807-y
https://doi.org/10.1038/s41586-022-04966-w
https://doi.org/10.1038/s41586-022-04966-w
https://doi.org/10.1038/d41586-018-06953-6
https://doi.org/10.1007/s00210-021-02166-3
https://doi.org/10.1007/s00210-021-02166-3
https://doi.org/10.1007/s00210-023-02740-x

	Bibliometric comparison of Nobel Prize laureates in physiology or medicine and chemistry
	Abstract
	Introduction
	Materials and methods
	Results and discussion
	Limitations
	Conclusions
	Future studies
	References


