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Abstract
Background: Historically, medical studies have excluded female participants and research data have been col-
lected from males and generalized to females. The gender gap in medical research, alongside overarching mi-
sogyny, results in real-life disadvantages for female patients. This systematic scoping review of the literature aims
to determine the extent of research into the medical research sex and gender gap and to assess the extent of
misogyny, if any, in modern medical research.
Methods: Initial literature searches were conducted using PubMed, Science Direct, PsychINFO and Google
Scholar. Articles published between January 01, 2009, and December 31, 2019, were included. An article was
deemed to display misogyny if it discussed the female aesthetic in terms of health, but did not measure health
or could not be utilized to improve clinical practice.
Results: Of the 17 included articles, 12 examined the gender gap in medical research and 5 demonstrated mi-
sogyny, assessing female attractiveness for alleged medical reasons. Females remain broadly under-represented
in the medical literature, sex and gender are poorly reported and inadequately analyzed in research, and misog-
ynistic perceptions continue to permeate the narrative.
Conclusion: The gender gap and misogynistic studies remain present in the contemporary medical literature.
Reasons and implications for practice are discussed.
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Background
Amid calls for Australian research policy to align with
those in Europe and United States and increase equal-
ity in sex and gender recruitment in medical research,1

the sex and gender gap in medical practice is draw-
ing increasing media attention.2,3 Females account for
>50% of the global population and, therefore, a signif-

icant proportion of the patient population,4 yet women
wait longer than men for both a diagnosis5 and pain
relief, and6,7 are more likely to be misdiagnosed or dis-
charged during serious medical events.5

Historically, medical studies have excluded female
participants and research data have been collected from
males and subsequently generalized to females8 and
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those who are intersex and do not have the reproduc-
tive anatomy characteristic of female or male.9 There
are several postulated reasons for preferring males in
research, including concerns for decreasing fertility
or harming pregnancy,10 researcher bias from predom-
inantly male researchers,11 and perception of the male
as representative of the human species and, therefore,
the norm.12

The gender gap in medical research, alongside over-
arching misogyny, results in real-life implications for
female patients.13 The ‘‘Yentl syndrome,’’ named after
the central protagonist in the 19th century story by
Isaac Beshevis Singer, is the phrase coined by Dr. Ber-
nadette Healy that describes how, for a woman’s illness
to be taken seriously, she must prove herself to be as
unwell as a male counterpart.14 Yentl syndrome as a
cause of delayed care for female patients is well
documented in the medical literature.13 Lack of re-
search evidence from female patients may result in
delay in treatment; applying inappropriate, ineffec-
tive, or harmful treatments; or the withholding of
effective treatments.

The resulting detriment to women’s health is evi-
denced in the contemporary literature; recent studies
have demonstrated that women with acute myocar-
dial infarction (MI) present with different symptoms
to men and are less likely to be identified during an-
giography than men, simply because they are often
underinvestigated and subsequently less likely to be
managed appropriately.15 Six-months after admission
for MI, female patients, especially younger women,
were more likely to suffer major adverse events and
overall mortality.15,16

Androcentricity in medical research has historically
disadvantaged and damaged female patients, from in-
accurate diagnoses of ‘‘hysteria’’ and related barbaric
treatments such as clitoridectomies and extended pe-
riods of enforced bedrest, to the more modern dis-
crepancies observed in diagnoses and management
of female patients.17 The hysterical discourse is often
used colloquially, with terms such as ‘‘mad’’ and ‘‘crazy’’
used to describe ‘‘difficult’’ women who do not respond
to treatment or diagnosis as expected.18

Young et al. examined the discourse surrounding pa-
tients with endometriosis, determining that the pain
and experiences of these patients were often dismissed
as psychological.18 In keeping with this, a recent study
in the United States determined an average time to di-
agnosis of endometriosis from first consultation was
4.4 years and this was shorter in women who were

aged <18 years and 40–49 years and those referred to
and investigated by gynecologists.19

The concept of females being ‘‘difficult’’ is embedded
in societally and culturally ingrained misogyny.17 His-
torically, the perception of beauty has been used to op-
press women, whereby maintenance of fertility and
aesthetics was of paramount importance. The use of
beauty as a tool of oppression has become known as
the ‘‘beauty myth’’ and was analyzed by feminist writer
Naomi Wolf in her book ‘‘The Beauty Myth: how im-
ages of beauty are used against women.’’20 This myth
is evident in the medical literature today, highlighted
by recent mainstream media controversies over doctors
rating the aesthetic attractiveness of their endometri-
osis patients.2,21 Wolf asserts that the ‘‘beauty myth’’
is a tool of oppression and a political weapon against
women.20

The ‘‘hidden curriculum’’ may be an important con-
tributor to the outcomes of the androcentricity of med-
ical research on the experiences of female patients. The
hidden curriculum pertains to the aspects of medicine
that are not formally taught to medical students: the
attitudes and values collected from their experiences
with senior clinicians on the wards and in general prac-
tice. Perceptions from androcentric medical research,
whereby female patients do not fit the male mould
and, therefore, are ‘‘difficult’’ or ‘‘mad,’’ may be passed
down through the hidden curriculum to junior staff
members, thereby continuing the cycle.22 In addition,
medical students arguably become acculturated to the
historically masculine medical environment that de-
mands conformity.18

As more is learnt about the gender gap and mi-
sogyny in medical research, and the impact this has
upon female patients, it is important to determine
whether misogyny continues to permeate the narrative
in modern medicine. It is also important, while exam-
ining misogyny in medical research, to realize that sex
and gender are distinct, yet the terms are often used
interchangeably. Sex refers to the biological and phys-
iological characteristics that define humans as male,
female, or intersex.

Gender, rather, is a societal construct that refers
to roles, activities, and behaviors, and encompasses a
wide range of identities beyond male, female, and inter-
sex.23 In this systematic scoping review, we aim to ex-
plore the extent of study into sex and gender gaps in the
published literature and assess whether misogynistic
characterization is prevalent in contemporary medical
research.
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Methods
Search strategies and study selection
A three-phase approach to searching the literature was
employed. Initial literature searches were conducted
by one author (L.M.) using PubMed, Science Direct
(Elsevier) PsychINFO, and Google Scholar, in line with
current recommendations (9). Key words were used
for each database and combined with Boolean opera-
tors AND and OR. A second search of each database
was performed using different terms. All search terms
are outlined in Table 1. Finally, a citation search was
performed to identify studies that may not have been
captured in the search terms.

Inclusion criteria
Selected articles included all peer-reviewed journal
publications published between January 01, 2009, and
January 01, 2019. Studies were restricted to English
language articles, and those where full text was not avail-
able were excluded. Opinion pieces, editorials, and
nonpeer-reviewed publications were also excluded. An
article was deemed to display misogyny if it discussed/
assessed the female aesthetic in terms of health, but either
did not measure health, or if the research could not be
deemed useful or beneficial for clinical practice.

A total of 30 full texts were assessed by two au-
thors using stringent inclusion and exclusion criteria
(Table 2); a further 13 were excluded, of these 6 were
editorials or reports rather than research, 2 were based
on the gender gap in scientists rather than patients,
and the remaining 5 examined clinical care and inter-
ventions rather than the presence of a gender gap in the
literature. A total of 17 articles were included in the
qualitative analysis.

Data extraction
The results were merged and duplicates removed using
Endnote X9.3. Data were collected from the 17 in-
cluded articles using a data extraction tool (Table 2)
to collect the study name, lead author and year, meth-
ods, aims and objectives, and results. Aims and objec-
tives were taken as direct quotes from the articles where
possible, to avoid any interpretation bias. Analysis was
conducted according to the 2009 Ppreferred Rreporting
Iitems for Ssystematic Rreviews and Mmeta-Aanalysis
(PRISMA) checklist.24

As demonstrated in the PRISMA flow chart (Fig. 1),
2176 articles were identified by the study search, 2146
were excluded due to lack of relevance. Thirty full
texts were assessed for eligibility, with 13 excluded as
they did not meet the inclusion criteria. Seventeen arti-
cles were included in the analysis.

Results
Of the 17 included articles, 12 examined the gender
gap in medical research and 5 demonstrated misogyny,
assessing female attractiveness for alleged medical rea-
sons. Three studies were reviews of the published liter-
ature25–27 defined as collation of all empirical evidence
that fits prespecified eligibility criteria,28 nine were
cross-sectional analyses29–38 (observational studies of
the published literature over a defined time period39),
and the five remaining studies were within-subject ex-
perimental design.40–43 Of the 12 studies examining
gender gaps (Table 3), 11 were conducted in the United
States25,26,29–33,35–38 and 1 in Canada.34

The five experimental design studies were the same
five studies that demonstrate misogyny (Table 4).
These five studies were conducted in the United
Kingdom (n = 2),40,41 Poland (n = 2),42,43 and Italy
(n = 1).21 Results are presented in Tables 3 and 4.

Three themes were identified: females remain under-
represented in biomedical research, sex and gender are
poorly analyzed and reported in research, and several
contemporary research articles display ideas that can
be construed as misogynistic.

Table 1. Search Terms

Search
number

PubMed
(MeSH)

Science
Direct PsychINFO

Google
Scholar

1 Sex Sex Sex Sex
Translational

medical
research

Gender Gender Gender

Biomedical
research

Sexism Sexism Sexism

Gender gap Research Research Research
Gender gap Gender gap Gender gap
Medical

research
Medical

research
Medical

research
2 Women Women Women Women

Aesthetic Sexism Sexism Sexism
Disease Attractive Attractive Attractive
Research Aesthetic Aesthetic Aesthetic
Attractive Research Research Research

Table 2. Inclusion and Exclusion Criteria

Inclusion criteria Exclusion criteria

Research article Opinion piece, editorial, etc.
English and available Non-English or unavailable
Examines the gender gap in medical

research or focuses on female
aesthetics in medicine

Examines the impact of gender
on clinical care

2009–2019 Before 2009
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Proportion of females versus males
in clinical trials
A total of seven published articles analyzed the pro-
portion of females–males participating in research tri-
als.25,30–32,34–36 Under-representation of women was
noted, largely because of discrepancies between special-
ities, with some specialist fields recruiting more female
participants than male participants, and others recruit-
ing fewer females than males. Kong et al. observed that
in cell biology, 60% of studies gave no information on
the sex of the cells studied.33 Two studies noted that
specifically cardiovascular research appeared to under-
represent women.25,32

Reporting and analysis by sex
and gender in clinical trials
Six published articles examined the analysis and
reporting of results by sex or gender.26,29,31,33,34,38

These articles found that analysis by sex or gender
was somewhere in the range of 6%–38%. Sugimoto
et al. noted that articles with authors’ with female
names were more likely to report results by sex or
gender.38

Examples of misogyny in medical research
Five articles displayed ideas that could be perceived
as misogynistic21,40–43 with three of these five studies

FIG. 1. PRISMA flow chart of the search strategy. PRISMA, Ppreferred Rreporting Iitems for Ssystematic
Rreviews and Mmeta-Aanalysis.

Merone, et al.; Women’s Health Report 2022, 3.1
http://online.liebertpub.com/doi/10.1089/whr.2021.0083

52



Ta
b

le
3.

R
es

ul
ts

:R
ep

re
se

n
ta

ti
on

of
Fe

m
al

e
Pa

rt
ic

ip
an

ts
in

th
e

C
on

te
m

p
or

ar
y

M
ed

ic
al

Li
te

ra
tu

re

St
ud

y
na

m
e,

au
th

or
s,

ye
ar

M
et

ho
ds

/d
es

cr
ip

ti
on

Sp
ec

ia
lt

y
St

ud
y

ai
m

s/
ob

je
ct

iv
es

Re
su

lt
s

‘‘R
ep

re
se

nt
at

io
n

of
w

om
en

in
ra

nd
om

is
ed

co
nt

ro
lle

d
tr

ia
ls

of
ca

rd
io

va
sc

ul
ar

di
se

as
e

pr
ev

en
tio

n’
’M

el
lo

ni
et

al
.(

20
10

)2
5

Re
vi

ew
ed

th
e

lit
er

at
ur

e
fo

r
fe

m
al

e
re

pr
es

en
ta

tio
n.

Ex
am

in
ed

15
6

cl
in

ic
al

tr
ia

ls
of

C
VD

pr
ev

en
tio

n

C
ar

di
ol

og
y

‘‘T
o

de
te

rm
in

e
fe

m
al

e
re

pr
es

en
ta

tio
n

ov
er

tim
e

an
d

by
cl

in
ic

al
re

pr
es

en
ta

tio
n’

’

13
5

(8
6.

5%
)o

ft
he

tr
ia

ls
ex

am
in

ed
re

cr
ui

te
d

bo
th

m
al

e
an

d
fe

m
al

e
pa

rt
ic

ip
an

ts
,2

0
re

cr
ui

te
d

ju
st

m
al

es
,

an
d

1
re

cr
ui

te
d

ju
st

fe
m

al
es

.P
ro

po
rt

io
n

of
w

om
en

in
th

e
tr

ia
ls

in
cr

ea
se

d
fr

om
9%

in
19

70
to

41
%

in
20

06
.E

nr
ol

lm
en

t
of

w
om

en
in

RC
Ts

fo
r

C
VD

ha
s

in
cr

ea
se

d
bu

t
re

m
ai

ns
lo

w
re

la
tiv

e
to

po
pu

la
tio

n
di

se
as

e
pr

ev
al

en
ce

.F
em

al
e

re
pr

es
en

ta
tio

n
w

as
hi

gh
fo

r
tr

ia
ls

fo
r

th
e

di
se

as
es

:h
yp

er
te

ns
io

n,
di

ab
et

es
,a

nd
st

ro
ke

,a
nd

lo
w

es
t

fo
r

he
ar

t
fa

ilu
re

,
co

ro
na

ry
di

se
as

e,
an

d
lip

id
em

ia
s,

Fe
m

al
es

w
er

e
re

pr
es

en
te

d
in

30
%

of
tr

ia
ls

us
ed

to
pr

od
uc

e
he

ar
t

di
se

as
e

pr
ev

en
tio

n
gu

id
el

in
es

.
‘‘In

cl
us

io
n,

an
al

ys
is

an
d

re
po

rt
in

g
of

se
x

an
d

ra
ce

/e
th

ni
ci

ty
in

cl
in

ic
al

tr
ia

ls
:h

av
e

w
e

m
ad

e
pr

og
re

ss
?’’

G
el

le
r

et
al

.(
20

11
)2

9

C
ro

ss
-s

ec
tio

na
la

na
ly

si
s

of
th

e
pu

bl
is

he
d

lit
er

at
ur

e.
Id

en
tif

ie
d

RC
Ts

in
9

jo
ur

na
ls

th
ro

ug
h

20
09

,
86

w
er

e
el

ig
ib

le
fo

r
an

al
ys

is
.

N
il

sp
ec

ifi
c

‘‘T
o

de
te

rm
in

e
th

e
cu

rr
en

t
le

ve
lo

f
co

m
pl

ia
nc

e
w

ith
th

es
e

gu
id

el
in

es
fo

r
th

e
in

cl
us

io
n,

an
al

ys
is

,a
nd

re
po

rt
in

g
of

se
x

an
d

ra
ce

/e
th

ni
ci

ty
in

fe
de

ra
lly

fu
nd

ed
ra

nd
om

iz
ed

co
nt

ro
lle

d
tr

ia
ls

an
d

to
co

m
pa

re
th

e
cu

rr
en

t
le

ve
lo

f
co

m
pl

ia
nc

e
w

ith
th

at
fr

om
20

04
’’

In
to

ta
l,

30
/8

6
w

er
e

se
x

sp
ec

ifi
c.

O
f

th
os

e
th

at
w

er
e

no
t,

th
e

m
ed

ia
n

en
ro

llm
en

t
of

w
om

en
w

as
37

%
.

Se
ve

nt
y-

fiv
e

pe
rc

en
t

di
d

no
t

re
po

rt
ou

tc
om

es
by

se
x.

N
in

e
st

ud
ie

s
ha

d
fe

w
er

th
an

20
%

fe
m

al
e

pa
rt

ic
ip

an
ts

.O
nl

y
th

re
e

st
ud

ie
s

no
te

d
th

ei
r

la
ck

of
di

ve
rs

ity
as

a
lim

ita
tio

n.

‘‘P
ar

tic
ip

at
io

n
of

w
om

en
an

d
se

x
an

al
ys

es
in

la
te

-p
ha

se
cl

in
ic

al
tr

ia
ls

of
ne

w
m

ol
ec

ul
ar

en
tit

y
dr

ug
s

an
d

bi
ol

og
ic

s
ap

pr
ov

ed
by

th
e

FD
A

in
20

07
–2

00
9.

’’
Po

on
et

al
.(

20
13

)3
0

C
ro

ss
-s

ec
tio

na
la

na
ly

si
s

of
cl

in
ic

al
tr

ia
ls

.E
va

lu
at

ed
LP

C
Ts

an
d

BL
A

s
fo

r
w

om
en

’s
pa

rt
ic

ip
at

io
n,

20
07

–
20

09
.

N
il

sp
ec

ifi
c

To
pr

ov
id

e
‘‘a

n
up

da
te

on
th

e
cu

rr
en

t
st

at
us

of
th

e
pa

rt
ic

ip
at

io
n

of
w

om
en

in
la

te
-p

ha
se

cl
in

ic
al

tr
ia

ls
(L

PC
Ts

)
su

bm
itt

ed
to

su
pp

or
t

th
e

ap
pr

ov
al

of
ne

w
dr

ug
s

an
d

bi
ol

og
ic

s
by

th
e

FD
A

’’

Fe
m

al
e

pa
rt

ic
ip

at
io

n
in

LP
C

Ts
w

as
43

%
(d

ec
re

as
e

fr
om

52
%

in
20

01
)

an
d

57
%

(in
cr

ea
se

fr
om

45
%

19
95

–1
99

9)
fo

r
BL

A
s.

‘‘S
ex

bi
as

ex
is

ts
in

ba
si

c
sc

ie
nc

e
an

d
tr

an
sl

at
io

na
ls

ur
gi

ca
lr

es
ea

rc
h’

’
Yo

on
et

al
.(

20
14

)2
6

A
ut

ho
rs

re
vi

ew
ed

23
47

ar
tic

le
s

fo
r

se
x

re
po

rt
in

g
G

en
er

al
su

rg
er

y
To

de
te

rm
in

e
‘‘t

ha
t

se
x

bi
as

ex
is

ts
in

su
rg

ic
al

re
se

ar
ch

’’
Se

x
re

po
rt

in
g

w
as

po
or

;f
or

an
im

al
st

ud
ie

s
22

%
di

d
no

t
sp

ec
ify

se
x,

an
d

w
he

re
se

x
w

as
sp

ec
ifi

ed
,8

4%
us

ed
m

al
e

an
im

al
s

on
ly

.F
or

ce
ll

re
se

ar
ch

,7
6%

di
d

no
t

re
po

rt
se

x,
ag

ai
n

w
he

re
se

x
w

as
re

po
rt

ed
,7

1%
w

er
e

m
al

e.
Fo

r
fe

m
al

e-
pr

ev
al

en
t

di
se

as
es

,4
4%

di
d

no
t

sp
ec

ify
se

x
st

ud
ie

d
an

d
th

os
e

th
at

di
d,

on
ly

12
%

us
ed

fe
m

al
e

an
im

al
s.

‘‘D
et

er
m

in
in

g
if

se
x

bi
as

ex
is

ts
in

hu
m

an
cl

in
ic

al
re

se
ar

ch
’’

M
an

su
kh

an
ie

t
al

.(
20

16
)3

1

C
ro

ss
-s

ec
tio

na
la

na
ly

si
s

of
pu

bl
is

he
d

lit
er

at
ur

e.
Ex

tr
ac

te
d

da
ta

fr
om

13
03

re
se

ar
ch

ar
tic

le
s

ac
ro

ss
fiv

e
cl

in
ic

al
jo

ur
na

ls

N
il

sp
ec

ifi
c

‘‘T
o

de
te

rm
in

e
if

se
x

bi
as

ex
is

ts
in

hu
m

an
su

rg
ic

al
cl

in
ic

al
re

se
ar

ch
’’

In
to

ta
l,

38
.1

%
of

st
ud

ie
s

re
po

rt
ed

da
ta

by
se

x,
33

.2
%

an
al

yz
ed

re
su

lts
by

se
x,

an
d

22
.9

%
di

sc
us

se
d

im
pl

ic
at

io
ns

of
se

x
in

th
e

re
su

lts
.F

ew
st

ud
ie

s
in

cl
ud

ed
m

en
an

d
w

om
en

eq
ua

lly
.I

nc
lu

si
on

an
d

m
at

ch
in

g
of

th
e

se
xe

s
va

rie
d

gr
ea

tly
.

‘‘M
in

d
th

e
ga

p:
se

x
bi

as
in

ba
si

c
sk

in
re

se
ar

ch
’’

Ko
ng

et
al

.(
20

16
)3

3
Ev

al
ua

te
d

sk
in

re
se

ar
ch

pu
bl

ic
at

io
ns

be
tw

ee
n

20
12

an
d

20
14

to
de

te
rm

in
e

w
he

th
er

th
e

se
x

w
as

di
sc

lo
se

d

D
er

m
at

ol
og

y
To

‘‘e
xp

lo
re

ho
w

of
te

n
di

sc
ov

er
y

in
cu

ta
ne

ou
s

bi
ol

og
y

st
em

s
fr

om
th

e
st

ud
y

of
on

e
se

x’
’

N
o

se
x

in
fo

rm
at

io
n

w
as

pr
ov

id
ed

in
60

%
of

th
e

st
ud

ie
s

of
ce

lls
fr

om
hu

m
an

s
an

d
an

im
al

s.
W

he
re

se
x

w
as

de
cl

ar
ed

,7
0%

w
er

e
m

al
e.

‘‘R
ep

or
tin

g
of

se
x

an
d

ge
nd

er
in

ra
nd

om
is

ed
co

nt
ro

lle
d

tr
ia

ls
in

C
an

ad
a:

a
cr

os
s-

se
ct

io
na

l
m

et
ho

ds
st

ud
y’

’W
el

ch
et

al
.

(2
01

7)
3

4

C
ro

ss
-s

ec
tio

na
le

xa
m

in
at

io
n

of
ge

nd
er

re
po

rt
in

g
an

d
pr

op
or

tio
ns

in
th

e
ra

nd
om

cr
os

s
se

ct
io

n
of

10
0

ar
tic

le
s

pu
bl

is
he

d
in

th
e

C
an

ad
ia

n
m

ed
ic

al
lit

er
at

ur
e

N
il

sp
ec

ifi
c

‘‘P
ro

vi
de

pr
el

im
in

ar
y

as
se

ss
m

en
t

of
th

e
ex

te
nt

an
d

na
tu

re
of

re
po

rt
in

g
ab

ou
t

se
x

an
d/

or
ge

nd
er

,i
nc

lu
di

ng
w

he
th

er
se

x/
ge

nd
er

an
al

ys
is

w
as

ca
rr

ie
d

ou
t’’

N
o

st
ud

y
an

al
yz

ed
th

e
ef

fe
ct

of
se

x/
ge

nd
er

on
th

ei
r

re
su

lts
,a

nd
w

he
n

th
ey

w
er

e
co

ns
id

er
ed

,i
t

w
as

fo
cu

se
d

on
th

e
bi

om
ed

ic
al

di
ff

er
en

ce
s

al
on

e,
de

sp
ite

th
e

fa
ct

>5
0%

of
st

ud
ie

s
ex

am
in

ed
no

np
ha

rm
ac

ol
og

ic
al

in
te

rv
en

tio
ns

.O
nl

y
6%

pe
rf

or
m

ed
ge

nd
er

/s
ex

su
bg

ro
up

an
al

ys
is

.N
o

ar
tic

le
de

fin
ed

se
x/

ge
nd

er
.N

o
RC

T
m

en
tio

ne
d

ge
nd

er
-

di
ve

rs
e

po
pu

la
tio

ns
.

(c
on

tin
ue

d)

53



Ta
b

le
3.

(C
on

ti
n

ue
d

)

St
ud

y
na

m
e,

au
th

or
s,

ye
ar

M
et

ho
ds

/d
es

cr
ip

ti
on

Sp
ec

ia
lt

y
St

ud
y

ai
m

s/
ob

je
ct

iv
es

Re
su

lt
s

‘‘P
ar

tic
ip

at
io

n
of

w
om

en
in

cl
in

ic
al

tr
ia

ls
su

pp
or

tin
g

FD
A

ap
pr

ov
al

of
ca

rd
io

va
sc

ul
ar

dr
ug

s’’
Sc

ot
t

et
al

.
(2

01
8)

3
2

C
ro

ss
-s

ec
tio

na
la

na
ly

si
s

of
pu

bl
is

he
d

lit
er

at
ur

e.
A

ss
es

se
d

en
ro

llm
en

t
of

w
om

en
in

36
dr

ug
tr

ia
ls

fr
om

20
05

to
20

15
.

C
ar

di
ol

og
y

‘‘T
o

ex
am

in
e

w
om

en
’s

pa
rt

ic
ip

at
io

n
an

d
th

e
re

po
rt

ed
sa

fe
ty

an
d

ef
fic

ac
y

by
ge

nd
er

fo
r

pi
vo

ta
l

ca
rd

io
va

sc
ul

ar
di

se
as

e
(C

VD
)

tr
ia

ls
su

bm
itt

ed
to

th
e

U
.S

.F
oo

d
an

d
D

ru
g

A
dm

in
is

tr
at

io
n

(F
D

A
)

su
pp

or
tin

g
m

ar
ke

tin
g

ap
pl

ic
at

io
ns

’’

Pr
op

or
tio

n
of

w
om

en
en

ro
lle

d
ra

ng
ed

22
–8

1%
w

ith
a

m
ea

n
of

46
%

.W
om

en
w

er
e

w
el

lr
ep

re
se

nt
ed

in
st

ud
ie

s
ex

am
in

in
g

hy
pe

rt
en

si
on

an
d

at
ria

l
fib

ril
la

tio
n,

ov
er

-r
ep

re
se

nt
ed

fo
r

st
ud

ie
s

ex
pl

or
in

g
pu

lm
on

ar
y

hy
pe

rt
en

si
on

an
d

un
de

r-
re

pr
es

en
te

d
in

he
ar

t
fa

ilu
re

an
d

co
ro

na
ry

ar
te

ry
di

se
as

e
st

ud
ie

s.

‘‘S
ex

bi
as

in
ha

nd
su

rg
er

y
re

se
ar

ch
’’

Ka
lli

ai
ne

n
et

al
.(

20
18

)3
5

C
ro

ss
-s

ec
tio

na
le

va
lu

at
io

n
of

th
e

re
ce

nt
lit

er
at

ur
e

fo
r

in
cl

us
io

n
of

bo
th

se
xe

s
in

re
se

ar
ch

an
d

th
e

us
e

of
se

x
as

a
de

pe
nd

en
t

va
ria

bl
e

in
ha

nd
su

rg
er

y.
In

to
ta

l,
38

6
st

ud
ie

s
pu

bl
is

he
d

in
4

jo
ur

na
ls

fo
r

2
ye

ar
s.

H
an

d
su

rg
er

y
‘‘T

o
pr

ov
id

e
a

ju
m

pi
ng

-o
ff

po
in

t
fo

r
th

e
co

nv
er

sa
tio

n
in

th
e

ha
nd

-
su

rg
er

y
co

m
m

un
ity

ab
ou

t
se

x-
ba

se
d

ou
tc

om
es

’’

A
n

eq
ua

ln
um

be
r

of
m

al
es

an
d

fe
m

al
es

w
er

e
in

cl
ud

ed
in

cl
in

ic
al

st
ud

ie
s;

ho
w

ev
er

,m
an

y
in

di
vi

du
al

st
ud

ie
s

di
d

no
t

in
cl

ud
e

eq
ua

ln
um

be
rs

of
ea

ch
ge

nd
er

.T
he

fe
m

al
e–

m
al

e
ra

tio
de

pe
nd

ed
on

th
e

pa
th

ol
og

y
an

d
su

rg
er

y
re

qu
ire

d.

‘‘T
he

m
or

e
th

in
gs

ch
an

ge
,t

he
m

or
e

th
ey

st
ay

th
e

sa
m

e:
a

St
ud

y
to

ev
al

ua
te

co
m

pl
ia

nc
e

w
ith

in
cl

us
io

n
an

d
as

se
ss

m
en

t
of

w
om

en
an

d
m

in
or

iti
es

in
ra

nd
om

is
ed

co
nt

ro
lle

d
tr

ia
ls

’’
G

el
le

r
et

al
.(

20
18

)3
6

C
ro

ss
-s

ec
tio

na
la

na
ly

si
s

of
th

e
pu

bl
is

he
d

lit
er

at
ur

e.
Ex

am
in

ed
78

2
RC

Ts
ac

ro
ss

14
jo

ur
na

ls
in

20
15

N
il

sp
ec

ifi
c

‘‘T
o

in
ve

st
ig

at
e

cu
rr

en
t

le
ve

ls
of

co
m

pl
ia

nc
e

w
ith

gu
id

el
in

es
fo

r
in

cl
us

io
n,

an
al

ys
is

an
d

re
po

rt
in

g
in

N
IH

-f
un

de
d

RC
Ts

an
d

co
m

pa
re

th
e

re
su

lts
w

ith
th

os
e

fr
om

20
09

an
d

20
04

’’

In
to

ta
l,

35
st

ud
ie

s
en

ro
lle

d
ju

st
on

e
se

x,
m

ed
ia

n
en

ro
llm

en
t

of
w

om
en

in
th

e
re

m
ai

ni
ng

st
ud

ie
s

w
as

46
%

,h
ow

ev
er

,1
5%

of
th

e
st

ud
ie

s
en

ro
lle

d
fe

w
er

th
an

30
%

w
om

en
.O

nl
y

26
%

re
po

rt
ed

th
e

ef
fe

ct
of

se
x

as
a

co
va

ria
te

.T
he

N
IH

gu
id

el
in

es
fr

om
th

e
N

IH
re

vi
ta

liz
at

io
n

ac
t

19
93

ha
ve

no
t

re
su

lte
d

in
si

gn
ifi

ca
nt

in
cr

ea
se

s
in

re
po

rt
in

g
re

su
lts

by
se

x.
‘‘C

ou
nt

m
e

in
:u

si
ng

a
pa

tie
nt

po
rt

al
to

m
in

im
is

e
im

pl
ic

it
bi

as
in

cl
in

ic
al

re
se

ar
ch

re
cr

ui
tm

en
t’’

Ka
nn

an
et

al
.(

20
19

)3
7

C
ro

ss
-s

ec
tio

na
ls

tu
dy

of
fe

rin
g

pa
tie

nt
s

w
ho

ut
ili

ze
an

on
lin

e
pa

tie
nt

po
rt

al
th

e
op

po
rt

un
ity

to
vo

lu
nt

ee
r

fo
r

th
e

re
se

ar
ch

re
cr

ui
tm

en
t

re
gi

st
ry

(U
.S

.).

N
il

sp
ec

ifi
c

‘‘D
et

er
m

in
e

di
ff

er
en

ce
s

in
vo

lu
nt

ee
rin

g
to

jo
in

a
re

se
ar

ch
re

cr
ui

tm
en

t
re

gi
st

ry
be

tw
ee

n
m

en
an

d
w

om
en

’’

W
om

en
vo

lu
nt

ee
re

d
fo

r
th

e
re

se
ar

ch
re

cr
ui

tm
en

t
re

gi
st

ry
at

a
sl

ig
ht

ly
gr

ea
te

r
pr

op
or

tio
n

th
an

th
at

of
al

lp
or

ta
lu

se
rs

.S
up

po
rt

s
th

eo
rie

s
th

at
bi

as
ag

ai
ns

t
w

om
en

in
cl

in
ic

al
re

cr
ui

tm
en

t
is

du
e

to
bi

as
ra

th
er

th
an

w
om

en
’s

un
w

ill
in

gn
es

s
to

be
in

vo
lv

ed
.

‘‘F
ac

to
rs

af
fe

ct
in

g
se

x-
re

po
rt

in
g

in
m

ed
ic

al
re

se
ar

ch
;a

cr
os

s-
se

ct
io

na
lb

ib
lio

m
et

ric
an

al
ys

is
’’

Su
gi

m
ot

o
et

al
.(

20
19

)3
8

Bi
bl

io
m

et
ric

cr
os

s-
se

ct
io

na
l

an
al

ys
es

of
>1

.5
m

ill
io

n
ar

tic
le

s
pu

bl
is

he
d

du
rin

g
19

80
–2

01
6

w
er

e
ex

am
in

ed
fo

r
se

x
re

po
rt

in
g.

N
il

sp
ec

ifi
c

To
de

te
rm

in
e

th
e

‘‘d
eg

re
e

of
se

x-
re

po
rt

in
g

ac
ro

ss
he

al
th

sc
ie

nc
es

an
d

th
e

ro
le

of
ge

nd
er

in
se

x-
re

la
te

d
re

po
rt

in
g.

’’

Se
x-

re
la

te
d

re
po

rt
in

g
in

cr
ea

se
d

ov
er

th
e

ye
ar

s.
A

rt
ic

le
s

w
ith

fe
m

al
e

le
ad

au
th

or
s

ha
d

gr
ea

te
r

ch
an

ce
of

re
po

rt
in

g
se

x
(O

R
1.

26
).

In
bi

om
ed

ic
al

re
se

ar
ch

,s
ex

re
m

ai
ns

un
de

r-
re

po
rt

ed
(3

1%
).

Sc
ar

ci
ty

of
w

om
en

in
sc

ie
nc

e
m

ay
be

re
la

te
d

to
in

ad
eq

ua
te

re
po

rt
in

g
of

se
x

in
re

se
ar

ch
.

BL
A

,b
io

lo
gi

ca
ll

ic
en

se
ap

pl
ic

at
io

n;
C

VD
,c

ar
di

ov
as

cu
la

r
di

se
as

e;
LP

C
T,

la
te

ph
as

e
cl

in
ic

al
tr

ia
l;

RC
T,

ra
nd

om
iz

ed
co

nt
ro

lle
d

tr
ia

l.

54



Ta
b

le
4.

R
es

ul
ts

:E
vi

d
en

ce
of

M
is

og
yn

y
in

th
e

C
on

te
m

p
or

ar
y

M
ed

ic
al

Li
te

ra
tu

re

St
ud

y
na

m
e,

au
th

or
s,

ye
ar

M
et

ho
ds

/d
es

cr
ip

ti
on

Sp
ec

ia
lt

y
St

ud
y

ai
m

s/
ob

je
ct

iv
es

Re
su

lt
s

‘‘J
ud

gi
ng

th
e

he
al

th
an

d
at

tr
ac

tiv
en

es
s

of
fe

m
al

e
fa

ce
s:

is
th

e
m

os
t

at
tr

ac
tiv

e
le

ve
lo

f
fa

ci
al

ad
ip

os
ity

al
so

co
ns

id
er

ed
th

e
he

al
th

ie
st

?’’
C

oe
tz

ee
et

al
.

(2
01

1)
.4

0

M
al

es
an

d
fe

m
al

es
fr

om
a

un
iv

er
si

ty
co

ho
rt

w
er

e
as

ke
d

to
tr

an
sf

or
m

th
e

ad
ip

os
ity

in
ph

ot
og

ra
ph

s
of

fe
m

al
e’

s
fa

ce
s

to
op

tim
iz

e
at

tr
ac

tiv
en

es
s

an
d

th
en

op
tim

iz
e

he
al

th
.

N
il

sp
ec

ifi
c

‘‘T
o

te
st

if
pe

op
le

di
ff

er
en

tia
te

be
tw

ee
n

th
e

le
ve

lo
f

fa
ci

al
ad

ip
os

ity
th

ey
fin

d
at

tr
ac

tiv
e

an
d

he
al

th
y

in
fe

m
al

e
fa

ce
s’’

Fe
m

al
es

de
te

rm
in

ed
th

er
e

is
a

si
gn

ifi
ca

nt
di

ff
er

en
ce

be
tw

ee
n

a
he

al
th

y
le

ve
lo

f
ad

ip
os

ity
an

d
an

at
tr

ac
tiv

e
le

ve
lo

f
ad

ip
os

ity
.F

or
m

al
es

th
e

di
ff

er
en

ce
w

as
fa

r
sm

al
le

r.

‘‘A
tt

ra
ct

iv
en

es
s

of
w

om
en

w
ith

re
ct

ov
ag

in
al

en
do

m
et

rio
si

s:
a

ca
se

-c
on

tr
ol

st
ud

y’
’V

er
ce

lli
ni

et
al

.
(2

01
3)

Fo
ur

ph
ys

ic
ia

ns
(t

w
o

m
al

e,
tw

o
fe

m
al

e)
w

er
e

as
ke

d
to

ev
al

ua
te

th
e

at
tr

ac
tiv

en
es

s
of

w
om

en
un

de
rg

oi
ng

su
rg

er
y

fo
r

en
do

m
et

rio
si

s
on

a
lik

er
t

sc
al

e.
Ph

ys
ic

al
ex

am
in

at
io

n
of

th
e

w
om

en
in

cl
ud

ed
m

ea
su

re
m

en
t

of
th

e
br

ea
st

–
un

de
rb

re
as

t
ra

tio
.

G
yn

ec
ol

og
y

‘‘T
o

ev
al

ua
te

th
e

ph
ys

ic
al

at
tr

ac
tiv

en
es

s
of

w
om

en
w

ith
an

d
w

ith
ou

t
en

do
m

et
rio

si
s’’

W
om

en
w

ith
re

ct
ov

ag
in

al
en

do
m

et
rio

si
s

w
er

e
de

em
ed

by
re

se
ar

ch
er

s
to

be
m

or
e

at
tr

ac
tiv

e
th

an
th

os
e

w
ith

en
do

m
et

rio
si

s
of

ot
he

r
lo

ca
tio

ns
.T

he
se

w
om

en
w

er
e

al
so

le
an

er
,h

ad
la

rg
er

br
ea

st
s,

an
d

ea
rli

er
co

ita
rc

he
.

‘‘F
em

al
e

fa
ci

al
ap

pe
ar

an
ce

an
d

he
al

th
’’

G
ra

y
et

al
.(

20
12

)
In

to
ta

l,
10

5
fe

m
al

e
pa

rt
ic

ip
an

ts
w

er
e

ph
ot

og
ra

ph
ed

an
d

th
en

un
de

rt
oo

k
a

se
lf-

re
po

rt
ed

he
al

th
qu

es
tio

nn
ai

re
re

ga
rd

in
g

bo
ut

s
of

rh
in

ov
iru

s
or

in
flu

en
za

.O
bs

er
ve

rs
ra

te
d

th
e

ph
ot

og
ra

ph
s

fo
r

fe
m

in
in

ity
,a

tt
ra

ct
iv

en
es

s,
he

al
th

,m
ak

eu
p

an
d

m
oo

d.

N
il

sp
ec

ifi
c

To
de

te
rm

in
e

w
he

th
er

fe
m

in
in

ity
,

he
al

th
,a

nd
at

tr
ac

tiv
en

es
s

w
ou

ld
‘‘c

or
re

la
te

ne
ga

tiv
el

y
w

ith
bo

ut
s

of
ill

ne
ss

’’

Th
er

e
w

as
a

ge
ne

ra
lt

re
nd

fo
r

fa
ci

al
fe

m
in

in
ity

an
d

at
tr

ac
tiv

en
es

s
to

co
rr

el
at

e
ne

ga
tiv

el
y

w
ith

bo
ut

s
of

up
pe

r
re

sp
ira

to
ry

tr
ac

t
ill

ne
ss

,b
ut

no
t

w
ith

ga
st

ro
in

te
st

in
al

ill
ne

ss
.C

on
cl

ud
ed

th
at

fa
ci

al
at

tr
ac

tiv
en

es
s

an
d

fe
m

in
in

ity
m

ay
in

di
ca

te
a

w
om

an
’s

he
al

th
hi

st
or

y.
‘‘C

os
ts

of
re

pr
od

uc
tio

n
ar

e
re

fle
ct

ed
in

w
om

en
’s

fa
ce

s:
po

st
-

m
en

op
au

sa
lw

om
en

w
ith

fe
w

er
ch

ild
re

n
ar

e
pe

rc
ei

ve
d

as
m

or
e

at
tr

ac
tiv

e,
he

al
th

ie
r

an
d

yo
un

ge
r

th
an

w
om

en
w

ith
m

or
e

ch
ild

re
n’

’
M

ar
ci

nk
ow

sk
a

et
al

.(
20

18
)

In
to

ta
l,

57
1

m
al

e
an

d
fe

m
al

e
pa

rt
ic

ip
an

ts
ev

al
ua

te
d

ph
ot

og
ra

ph
s

of
th

e
fa

ce
s

of
30

w
om

en
of

va
ry

in
g

pa
rit

y
an

d
as

ke
d

to
ch

oo
se

th
e

fa
ce

s
th

ey
fo

un
d

m
os

t
at

tr
ac

tiv
e,

yo
un

ge
r,

an
d

he
al

th
ie

r.

N
il

sp
ec

ifi
c

To
de

te
rm

in
e

w
he

th
er

th
e

‘‘h
ig

h
co

st
s

of
re

pr
od

uc
tio

n’
’a

re
‘‘p

er
ce

iv
ed

by
ot

he
rs

w
he

n
th

ey
ev

al
ua

te
fa

ci
al

at
tr

ac
tiv

en
es

s’’

W
om

en
w

ho
ha

d
gi

ve
n

bi
rt

h
to

fe
w

er
ch

ild
re

n
w

er
e

ju
dg

ed
as

m
or

e
at

tr
ac

tiv
e,

yo
un

ge
r,

an
d

he
al

th
ie

r
by

bo
th

m
al

e
an

d
fe

m
al

e
pa

rt
ic

ip
an

ts
.

Ex
am

in
at

io
n

of
hi

st
or

ic
ph

ot
os

de
te

rm
in

ed
th

at
m

or
e

at
tr

ac
tiv

e
yo

un
ge

r
w

om
en

ha
d

hi
gh

er
re

pr
od

uc
tiv

e
su

cc
es

s.

‘‘A
na

ly
si

s
of

th
e

vi
su

al
pe

rc
ep

tio
n

of
fe

m
al

e
br

ea
st

ae
st

he
tic

s
an

d
sy

m
m

et
ry

:a
n

ey
e

tr
ac

ki
ng

st
ud

y.
’’

Pi
et

ru
sk

ie
t

al
.(

20
19

)4
3

Ey
e-

tr
ac

ki
ng

te
ch

no
lo

gy
w

as
ut

ili
ze

d
fo

r
10

0
pa

rt
ic

ip
an

ts
(5

0
m

al
e,

50
fe

m
al

e)
ob

se
rv

in
g

im
ag

es
of

di
ff

er
en

t
fe

m
al

e
br

ea
st

s.
A

tt
ra

ct
iv

en
es

s
w

as
de

te
rm

in
ed

by
du

ra
tio

n
an

d
lo

ca
tio

n
of

ga
ze

fix
at

io
n.

Br
ea

st
su

rg
er

y
To

‘‘o
bj

ec
tiv

el
y

an
al

ys
e

th
e

vi
su

al
pr

oc
es

se
s

ta
ki

ng
pl

ac
e

du
rin

g
th

e
as

se
ss

m
en

t
of

fe
m

al
e

br
ea

st
ae

st
he

tic
s

an
d

sy
m

m
et

ry
’’

fo
r

‘‘m
or

e
re

lia
bl

e
su

rg
ic

al
ou

tc
om

es
’’

Ke
y

ch
ar

ac
te

ris
tic

s
of

ga
ve

pa
tt

er
ns

fo
r

m
al

es
an

d
fe

m
al

es
w

er
e

th
e

sa
m

e.
M

os
t

fix
at

io
ns

w
er

e
on

th
e

ni
pp

le
/a

re
ol

a
ar

ea
,s

ug
ge

st
in

g
it

is
a

ke
y

ar
ea

fo
r

sy
m

m
et

ry
.M

or
e

at
te

nt
io

n
w

as
pa

id
to

lo
w

er
br

ea
st

sh
ap

e
th

an
up

pe
r

br
ea

st
/c

he
st

/c
la

vi
cl

e
ar

ea
s.

A
ut

ho
rs

st
at

e
it

is
un

kn
ow

n
ho

w
vi

su
al

pa
tt

er
ns

tr
an

sl
at

e
to

as
se

ss
m

en
t

of
at

tr
ac

tiv
en

es
s.

55



stating that they assess female attractiveness as a
marker of health.21,40,42 Pietruski et al. conducted
an analysis of visual tracking of the aesthetic of
breasts, however, also stated their method is poten-
tially flawed in that there is limited evidence as to
how visual patterns translate to assessment of attrac-
tiveness.43

Discussion
This review highlights several issues regarding sex
and gender in the medical literature. Females remain
broadly under-represented in the medical literature,
sex and gender are poorly reported and inadequately
analyzed in research, and misogynistic articles continue
to permeate the narrative.

Females are largely under-represented
in biomedical research
Several studies determined that women are largely
under-represented in medical research. Geller et al.
analyzed 86 randomized controlled trials (RCTs)
across 9 journals and found female representation to
be just 37%, with only 3 studies noting the limitations
of lack of diversity.29

Perception of the disease, rather than actual sex
prevalence, appears to drive the representation of
females in medical research.44 For diseases that are per-
ceived to affect men more than women, androcentricity
dominates the research picture. Melloni et al. examined
the representation of women in cardiovascular disease
prevention RCTs. Although most studies in Melloni’s
analysis recruited both sexes and the proportion of
women participants was noted to be increasing, there
were still 20 studies noted to have recruited only
male participants, versus just 1 study with only female
participants recruited. Importantly, female representa-
tion was higher in diseases perceived to affect women
more, such as hypertension and stroke.25

Similarly, Scott et al. also examined the participation
of women in cardiovascular drug trials, and determined
that in diseases believed to affect women in greater
numbers than men, such as hypertension, atrial fi-
brillation, and pulmonary hypertension, women were
either adequately represented or over-represented. In
diseases perceived to affect greater number of men
than women, such as coronary disease and heart
failure, females were under-represented.32 Kalliainen
et al. noted that the female–male recruitment ratio in
hand surgery research was dependent on the pathology,
but the ratios recruited were roughly in keeping with

sex prevalence of the disease,35 noting a need to in-
crease members of the less-represented sex to enhance
statistical power.

The 1993 National Institutes of Health Revitalisation
Act recommends that women and men be included in
clinical trials based on the sex prevalence of the disease
and to provide data on the efficacy of treatment in each
sex,45 which may help account for the under- and over-
representation of females depending on disease. How-
ever, the perceptions of sex-related prevalence appear
frequently to be outdated; for example, coronary ar-
tery disease is the commonest cause of death in both
men and women46 and women experience greater func-
tional disability and symptoms burden and a higher
prevalence of nonobstructive coronary artery disease
than men.47

Similarly, women make up 30% of the gout disease
population; however, they make up just 5.3% of gout
clinical drug trial participants.30 Geller et al. conducted
a cross-sectional study of RCTs across 14 journals pub-
lished in 2015 and determined that the guidelines from
the 1993 National Institutes of Health Revitalisation Act
have not resulted in significant increases in reporting
results by sex.36 Indeed, Poon et al. noted in a similar
study that female participation in clinical trials has de-
creased since the 1990s.30

Not only is it important to acknowledge outdated
gender-based beliefs, the representation and participa-
tion of women in medical research are important be-
cause medical research informs the development of
clinical guidelines. Clinical guidelines directly impact
the lives of patients, therefore, if there are sex and
gender differences in presentation, management, and
clinical response to management, it is vital these are
described. Melloni et al. conducted an analysis of pub-
lished RCTs and determined that in clinical trials used
to inform guidelines for cardiovascular disease preven-
tion in women, female participation was just 30%.25

Kannan et al. explored recruitment bias using a
cross-sectional study of patients volunteering for re-
search through an online portal and concluded that
under-representation of women in clinical trials is not
due to the unwillingness of women to volunteer, but
rather owing to bias within trial design and recruitment.37

Sex and gender are poorly reported and analyzed
in contemporary biomedical research
Lack of female representation in research was noted
consistently throughout review of the literature, how-
ever, another related issue was the lack of sex reporting
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or inclusion in analysis of many medical and biomed-
ical studies. Kong et al. evaluated sex bias in published
dermatological research, much of which is on nonhu-
mans such as cell lines or animals; 60% of the cellular
studies from both humans and animals provided no in-
formation regarding sex. Where sex was declared, 70%
of the cell lines studied were from males.33

Welch et al. supported this observation in a cross-
sectional study of RCTs in Canada, finding that no
studies considered the influence of sex and only 6%
of studies performed a subgroup analysis for sex.34

Similar findings are noted consistently in other studies,
and sex reporting appears particularly poor in ani-
mal and cellular studies.26,31,38 Analyses of results by
sex are seemingly poor across all study types.26,31,34

Some of the gender discrepancy has been explained
by Hankivsky et al.; examination of statements sur-
rounding sex and gender inclusion from 45 health-
research funding agencies and 10 sex/gender health
journals determined there is little consistency in whether
sex and gender are mentioned in funding and publica-
tion guidelines. There is also significant variation in
the conceptualization of sex and gender and how re-
searchers address this in research. The criteria set by
agencies fail to address the complex relationship be-
tween sex and gender and health.27

Misogyny is evident in the medical research. A total
of five studies exhibited misogyny. Vercellini et al. uti-
lized a likert scale for clinicians to subjectively assess
the attractiveness of women undergoing surgery for en-
dometriosis.21 Although this publication caused out-
rage in the global media and across social platforms
such as Facebook and Twitter,2 it is far from unique.
Three studies proposed to assess the attractiveness of
the female face as a measure of health, however, none
of them utilized objective measures of health.40–42

Marcinkowska et al. determined that women with
higher parity are perceived as less attractive and healthy,
but the study did not provide information regarding
objective measures of health from which this con-
clusion was generated.42 A further study by Pietruski
et al. applied eye-tracking technology to ascertain the
attractiveness of female breasts in the context of recon-
structive surgery; however, authors acknowledged that
the link between lingering gaze and attractiveness is un-
known,43 raising the question of why this study was
conducted.

Studies displaying misogyny are problematic for clin-
ical medicine and patient care for several reasons. First,

they continue to perpetuate the concept of the ‘‘beauty
myth’’ and the utilization of the female aesthetic as a
tool of oppression and prejudice. In highlighting fe-
male beauty, the authors of the articles inadvertently
suggest that patient care should be altered based on
the aesthetic of the patient. Despite the findings of
Vercellini et al. that attractive women are more likely
to have severe endometriosis,21 it is unlikely that this
will be incorporated into clinical practice given the
subjective nature of the assessment.

Consequentially, studies that focus on the female
aesthetic add little to the care of women and may be
deemed unethical. Furthermore, the beauty myth has
been debunked, evidenced by the evolving nature of
society’s preference of female aesthetics, from the vo-
luptuous women of the 1940s and 1950s to the emaci-
ated females of the 1970s to 1990s, and finally to the
contemporary fashion of fitness and athleticism as
beautiful.

As Wolf writes, ‘‘there is no legitimate justification
for the beauty myth,’’ but rather the emphasis on
beauty is about power and patriarchy, where the
aging woman is most feared as advancing age is associ-
ated with increased knowledge, power, and respect.20 Pos-
sibly as a result of the beauty myth, women’s identities
may be entrenched in their physical attractiveness,
which ensures their vulnerability to external approval.20

Failure to achieve the gold standards to beauty
impacts on self-esteem and possibly subsequent suc-
cess.2,48,49 Studies focusing on female attractiveness
may serve to reinforce false beliefs surrounding beauty
and increase hostility toward women.50 Hostile sexism
may lead to perpetuation of the hysterical discourse51

and increase time to diagnosis and occurrence of mis-
diagnoses.

Although sexism remains present in the medical
sphere, patient care is compromised. The research gap
and the publication of misogynistic research may ad-
versely affect female care and contribute to the negative
perceptions of female hysteria and the gap in time to
diagnosis experienced by many women. The androcen-
tric history of medical research led to assumptions about
women’s health and response to treatments based solely
on studies from male bodies.10,17 A rapidly growing
body of evidence from clinical research demonstrates
that females and males can differ greatly in their suscep-
tibility and presentation of disease and their response to
treatment and profile of adverse effects.23

A more immediate issue with studies that display
misogyny is the trust patients place in the medical
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profession. Women reportedly feel a sense of distrust
in the medical profession, with many professing acute
awareness that doctors have the power to label them
as ‘‘anxious’’ or ‘‘depressed’’ rather than address their
physical pain or symptoms.17

Physicians assessing physical attractiveness as part of
a clinical assessment is arguably entering dangerous
territory when it comes to the doctor–patient relation-
ship.2 Doctors are bound by the Hippocratic Oath and
a set of laws from registering boards, under which the
boundary of relations with patients is clear and ab-
solute.52 Rating patient attractiveness is, therefore, both
inappropriate and extremely subjective, consequentially
it must not be allowed to blur the clinical picture.

Other countries have developed research policies to
address the sex and gender imbalance in research and
to stipulate that sex must be reported; Australia has
somewhat lagged on this.1,23 Until we address the gen-
der gap and misogyny in medical research, we run the
risk of the health care of female patients remaining
substandard to the care of male patients.53 The conse-
quences of neglecting sex and gender differences are
wide reaching—including inaccuracies in science, ad-
verse health outcomes, and experiences and cost inef-
fectiveness.23,54

Limitations
This review has a few limitations, first in that sex
and gender are largely considered in binary terms
and there is no discussion of intersexuality, nonbinary,
transgender, or any others on the gender spectrum be-
cause there is very limited literature on gender gaps in
these population groups, and the authors highlight a
need for further research in this area. Second, only ar-
ticles from the recent decade were included, this was to
allow the review to examine only the most contempo-
rary literature, however, it is likely that more historical
review would yield more evidence of misogyny and
gaps in gender analysis.

Finally, the definition of misogyny in research was
determined by the authors, because there was no liter-
ature previously examining this topic in the medical lit-
erature, there is no gold-standard way to measure the
misogyny of a research article. In much the same way
as the Bechdel test for positive female representation
within media,55 the authors propose it may be of use
to develop a tool to assess misogyny in medical re-
search and to provide guidelines to avoid future publi-
cation of misogynistic research.

Conclusions
The gender gap and misogynistic studies, which serve
little to improve women’s health, remain present in
the contemporary medical literature. There may be sev-
eral drivers for the gender gaps and misogyny revealed
by this scoping review, including outdated perceptions
of sex prevalence of diseases, unhelpful discourse sur-
rounding female patients and illness, and the ongoing
perpetuation of the beauty myth. The hidden curricu-
lum in medical education may be an important and
seemingly unexplored contributor to the outcomes of
the androcentricity of medical research on the experi-
ences of female patients.
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