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Introduction

Sex and gender are currently recognized as major modifiers of
health. However, research has historically been conducted in
male cells, male animal models, and male volunteers and pa-
tients, with women commonly excluded from clinical trials for
safety concerns, especially when at reproductive age.! This
“male-centric” approach to biomedical research has resulted in
a severe lack of knowledge of the pathophysiology, clinical pres-
entation, and treatment response in many diseases, in particular
those exclusively or predominantly affecting women.?

This gap is particularly alarming with a view of endocrine
health, where hormonal regulation is markedly influenced by
sex. Emerging evidence highlights that both biological sex (mo-
lecular, genetic, and hormonal factors) and gender (sociocultural
factors, access to care, etc.) play an important role in endocrine
health.! However, the field of sex-based medicine is still viewed
as a specialist subject lacking general interest and often pursued
mainly by female investigators. At present, many lab-based
and clinical studies often do not analyse sex differences, and

interventional studies are regularly not stratified by sex, based
on the assumption that males and females are biologically
identical.!

The European Women in Endocrinology (EUWIN) is a commu-
nity that was created within the European Society of
Endocrinology in 2022 to support women working in the discip-
line. One central aim of the female researchers and clinicians or-
ganized in EUWIN is to increase awareness of the importance of
sex and gender differences as modifiers of endocrine health and
to promote gender equity in healthcare access and outcomes.
The recent EUWIN symposium at the European Congress of
Endocrinology (ECE) 2026 in Prague brought together leading ex-
perts in three endocrine areas (thyroid disease, metabolic health,
and pituitary disorders) and a patient representative to elucidate
how sex and gender differences influence endocrine disorders.
This editorial synthesizes the main insights from the symposium,
presenting the main messages from the invited experts and the
patient representative, and highlights future priorities to opti-
mize research and clinical care.
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Sex differences in thyroid disease

Epidemiological studies show a marked female predominance in
thyroid diseases. Specifically, autoimmune conditions, such
as Graves’ disease and Hashimoto’s thyroiditis, occur up to
5-10 times more frequently in women than in men.>* In addition,
thyroid cancer is more common in women; on the other hand,
men seem to have a worse prognosis, with higher recurrence
and mortality rates, suggesting possible differences in tumour
behaviour.>®

The underlying mechanisms for these observations are only
partially understood, but available data suggest that oestrogens
may play a role together with differences in susceptibility or ex-
posure to risk factors.”

Beyond prevalence, sex differences are evident in symptom se-
verity and long-term outcomes. Specifically, women appear to
experience a greater symptom burden, with higher levels of anx-
iety, brain fatigue, and cognitive complaints compared with
men.®*1% Interestingly, these symptoms seem to persist also
when biochemical euthyroidism has been achieved, resulting in
impaired quality of life.®*'° Some studies indicate that the insidi-
ous disease onset and the non-specific nature of signs and symp-
toms together with potential gender bias in healthcare may
contribute to under-recognition or delayed diagnosis in women.**

In addition, thyroid diseases frequently occur during preg-
nancy, highlighting the importance of investigating pregnancy-
specific reference ranges for thyroid hormones in order to en-
hance our understanding of thyroid dysfunction in this period
of life, improve its recognition and treatment strategies,*? and
determine consequences of mild iodine deficiency in
pregnancy.'®

Increasing awareness of sex differences in thyroid diseases
amongst clinicians is essential to improve disease recognition,
optimize management, and ultimately enhance long-term
outcomes.

Sex differences in obesity and type
2 diabetes

Increasing evidence suggests important sex differences in obes-
ity and type 2 diabetes, probably due to a complex interaction
between biological and sociocultural factors.’ It is well known
that there are sex-specific differences in body fat distribution.
Men are usually prone to visceral adiposity, which is associated
with an increased risk of insulin resistance and cardiometabolic
diseases. On the other hand, women usually accumulate sub-
cutaneous fat, which has been shown to be a protective factor
for cardiovascular events prior to menopause. The transition to
menopause is associated with a shift towards central fat distribu-
tion and an increase in cardiometabolic risk. Women are usually
diagnosed with type 2 diabetes at an older age and with a higher
body mass index compared with men.* They usually have a
higher risk factor burden at the time of diagnosis, including ex-
cess weight gain and hypertension. Sex-specific risk conditions
affecting women include a history of gestational diabetes, poly-
endocrine metabolic ovarian syndrome (formerly known as poly-
cystic ovary syndrome) or early menopause in women. Similarly,
low testosterone in men is a prominent risk factor for type 2
diabetes.

A possible explanation for the lower diabetes incidence in pre-
menopausal women is the protective effect of oestrogens that
progressively decline after menopause. However, despite this ap-
parent protective effect of oestrogens during the premenopausal
period, women with type 2 diabetes have a higher relative risk of
cardiovascular complications and worse long-term outcomes
compared with men.*> More specifically, women with type 2 dia-
betes experience a 52% higher relative risk of coronary heart dis-
ease, 38% higher risk of acute coronary syndrome, and 44%
higher risk of coronary heart disease mortality compared with
men with diabetes.'® Women also suffer from diabetes distress
more than men, and higher levels of anxiety and depression fur-
ther aggravate management of the disease, especially in peri-
menopausal women. Both biological and gender-related
factors appear to play a role in the excess cardiovascular risk
in women with type 2 diabetes, although their relative contribu-
tions are not fully elucidated.?

Sex differences in pituitary
tumours

While non-functioning pituitary adenomas show a balanced sex
distribution, functioning pituitary adenomas have a female pre-
dominance. Specifically, Cushing’s disease is 3-5 times more
common in women."” Prolactinomas exhibit an even more pro-
nounced sex difference, with a marked female predominance
during the reproductive age.'® In acromegaly, women are diag-
nosed at an older age with a longer diagnostic delay despite con-
sulting physicians more frequently before diagnosis, suggesting
possible sex-related differences in disease recognition.*®

Recent data also suggest a higher burden of complications and
worse long-term outcomes of pituitary disease in women. Thus,
female patients show a higher risk of impaired cognitive func-
tion and mood disturbance, such as depression and anxiety.?°
These psychological complications persist despite biochemical
disease control and represent a major determinant of impaired
quality of life.

Whether the worse outcomes observed in women with pituit-
ary adenomas are due to the intrinsic disease characteristics or
to inequities in healthcare access and treatment remains to be
determined. Moreover, it is unclear whether the higher reported
prevalence of neuropsychiatric disorders reflects a biological dif-
ference or whether it is influenced by gender bias, as women’s
symptoms are more frequently attributed to depression or anx-
iety, potentially leading to under-recognition of the underlying
condition.

Conclusion and future directions

As highlighted by the three disease areas discussed at the EUWIN
symposium during ECE 2026 in Prague, increasing awareness on
sex differences in endocrine diseases is of crucial importance to
improve research and clinical care and to ensure more equitable
healthcare.

In research, it should be taken into consideration that sex is a
fundamental biological variable, rather than a confounder, and
studies should be designed accordingly. In preclinical studies,
both female and male animals should be included and sex-



specific findings should be reported, and in vitro studies should
consider sex-related biological factors. Clinical trials should enrol
female and male patients according to disease epidemiology and
burden, and the results should be reported by sex, avoiding the
wrong assumption that findings from one sex can be applied to
the other.

Moreover, available evidence on sex differences in endocrine
health should be considered in clinical praxis to personalize
the management of endocrine diseases. Specifically, clinicians
should be aware of sex differences in disease epidemiology, clin-
ical presentation, treatment response, and long-term outcomes.
Sex-specific clinical pathways should be developed based on this
knowledge to promote personalized care.

Integrating sex and gender perspectives into healthcare sys-
tem and research will require coordinated efforts from clinicians,
researchers, patient advocacy groups, scientific societies, and
policymakers. The EUWIN community is committed to raising
the awareness of this gender gap, with the goal of developing
a personalized and equitable healthcare that improves outcomes
for all patients.
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