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The World Health Organization (WHO) defines One 
Health as “an integrated, unifying approach that aims 
to sustainably balance and optimize the health of peo-
ple, animals and ecosystems”.1 This definition explicitly 
recognizes the interdependence between human, ani-
mal, and environmental domains, and it provides a 
strategic scaffold to address complex, systemic threats.

Yet, One Health practice often under-integrates gen-
der-related determinants – despite long-standing evi-
dence that sex shapes exposures, vulnerabilities, access 
to resources, health-seeking behaviors, and outcomes.2

We argue that gender considerations remain under-
developed in One Health research and implementation, 
and that a gender-responsive One Health lens is urgent-
ly needed. Recent conceptual work has provided opera-
tional frameworks for embedding gender considerations 
into One Health study design and evaluation, while 
simultaneously emphasizing that empirical evidence 
and guidance remain limited.3

The purpose of the present editorial is to outline 
several One Health-relevant domains in which sex dif-
ferences are plausible, clinically meaningful, and policy-
relevant, but still inconsistently studied. These examples 
are not exhaustive; they illustrate how the same envi-
ronmental or biological stressor may affect women and 
men differently due to interacting biological pathways, 
social roles, physical characteristics, and occupational 
patterns.

Climate change and mental health:  
sex/gender differential psychological burdens

Climate change is increasingly recognized not only as a 
driver of physical morbidity and mortality, but also as 
a determinant of psychosocial well-being.4 The WHO 
highlights that climate-related hazards and their down-
stream consequences can differentially affect women 
and men, and that these differences often become most 
visible in the mental health consequences of extreme 
events and in the chronic triggers associated with envi-
ronmental degradation.4

First, climate-related disasters (storms, cyclones, 
floods) generate psychological trauma and prolonged 

mental health needs, and the post-disaster burden is not 
evenly distributed between women and men.4 Beyond 
the well-documented excess of female mortality in cer-
tain disaster contexts (a marker of broader structural 
vulnerability), WHO reports emblematic evidence of 
gendered exposure and constraint: during the 1991 cy-
clone in Bangladesh, 90% of victims were women, and 
among adults aged 20-44 the reported death rate was 71 
per 1,000 women versus 15 per 1,000 men. Moreover, 
in cyclone Nargis (Myanmar, 2008), among approxi-
mately 130,000 people dead or missing, 61% were fe-
male. The explanatory pathways include gendered care-
giving roles, delayed evacuation while waiting for male 
relatives, restricted mobility due to clothing norms, and 
poorer nutritional status that may reduce physical resil-
ience.4 WHO also notes that after disasters, women (par-
ticularly younger women and those with lower socio-
economic status) are considered at comparatively high-
er risk of anxiety and mood disorders, underscoring that 
‘gender’ operates through intersecting social determi-
nants rather than biology alone.4 In the aftermath of 
hurricane Katrina, for instance, the incidence of DSM-IV 
anxiety and behavioral disorders was consistently as-
sociated with being a woman alongside other vulnerabil-
ity factors (lower education, low income, unemploy-
ment/disability, being unmarried), and follow-up anal-
yses described a substantial prevalence of hurricane-
related mental illness persisting nearly two years later, 
including post-traumatic stress disorder (PTSD) spec-
trum outcomes and suicidal behavior.4

Second, slow-onset climate stressors, especially 
drought, may produce highly gendered psychological 
pathways.4 WHO emphasizes that drought can inten-
sify water scarcity and food insecurity, disproportion-
ately increasing women’s and girls’ time burdens for 
water collection and household management, with 
chronic strain that can manifest as anxiety, fear, and 
intra-household tension.4 In parallel, WHO reports 
evidence that drought conditions can disproportion-
ately increase suicide rates among men, particularly in 
agrarian settings.4 The report cites empirical links be-
tween drought and suicide among men in Australia, and 
describes increased suicides among poor male farmers 
in India following drought periods in contiguous semi-
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arid regions, with proposed mechanisms including fi-
nancial stress, indebtedness, despair, and culturally me-
diated barriers to help-seeking.4 These observations are 
crucial for One Health because they connect climatic 
shocks to mental health outcomes via livelihood systems 
(agriculture, water access), social expectations, and 
health-system accessibility.4

Third, climate change can act as a pressure on migra-
tion and displacement, which WHO identifies as a po-
tential driver of psychosocial problems through stress 
linked to uprooting, loss of livelihoods, and social frag-
mentation – an area the report notes remains poorly 
studied with respect to human and social consequences, 
including gendered dimensions.4 Overall, the WHO 
framework suggests that climate-related mental health 
effects differ by gender because they depend on three 
factors: the type and duration of the hazard (acute or 
long-term), gender roles and limits on mobility or re-
sources, and the local social and economic context. This 
supports the need for data to be reported separately for 
women and men, and for gender-sensitive risk assess-
ment and response planning.4

Climate change does not only have consequences on 
mental health, but also amplifies pre-existing social vul-
nerabilities, with important effects on education, child 
marriage, and rural livelihoods. The UN Women fact 
sheet highlights that droughts, floods, and changing 
rainfall patterns are undermining crops, agricultural in-
comes, and food security, disproportionately affecting 
women, who play a central role in agriculture in Asia 
and the Pacific but have more limited access to land, 
credit, training, technology, and decision-making pro-
cesses.5 A study published in PNAS found that early-life 
exposure to climate change was associated with poorer 
educational outcomes in tropical countries.6,7 At the so-
cial level, extreme climate events and the related eco-
nomic insecurity may also encourage family coping 
strategies such as the early marriage of daughters. When 
Bangladeshi families face environmental shocks, they 
cope by hastening the marriage of daughters or accepting 
less desirable marriage proposals.8 In the agricultural 
sector, the problem is not only the loss of production, 
but also the fact that women start from a structurally 
disadvantaged position, which limits their ability to 
adapt and to benefit from climate-smart agriculture strat-
egies.5 A recent review in Current Opinion in Environmen-
tal Sustainability journal emphasizes that an effective 
response to climate change must include gender-respon-
sive policies. These should ensure women’s access to 
land, credit, agricultural services, technical training, cli-
mate adaptation programs, and decision-making roles. 
Without these measures, climate change could exacer-
bate existing social inequalities rather than just cause 
environmental harm.5,9

Environmental air pollution:  
sex differences in long-term outcomes

Ambient (outdoor) air pollution is a major global health 
risk. WHO estimates 4.2 million premature deaths in 
2019, with 89% occurring in low- and middle-income 
countries. Most deaths are cardiovascular: 68% are due 
to ischemic heart disease and stroke, followed by COPD 
(chronic obstructive pulmonary disease) 14%, acute 
lower respiratory infections 14%, and lung cancer 4%.10,11 
This is why reducing air pollution requires action across 
sectors such as transport, energy, industry, waste, agri-
culture, and urban planning.10

When we focus on differences between women and 
men, the results depend on the outcome. A large sys-
tematic review and meta-analysis on cardiovascular mor-
tality (106 studies, 2000-2023) found no clear and con-
sistent sex/gender differences overall.12 In short-term 
studies, women and men had similar estimates; in long-
term studies there was only a small trend toward higher 
effects in men (female-to-male ratio 0.93-0.99).12 An-
other meta-analysis on long-term PM2.5 and new cardio-
vascular events found instead a clearer difference for 
ischemic heart disease: per 10 μg/m³ PM2.5, the pooled 
risk increase was higher in women (RR 1.21) than in 
men (RR 1.12), while for stroke the estimates were sim-
ilar in women and men (RR 1.11 in both).13 For short-
term PM2.5 and acute cardiovascular outcomes, another 
review found very similar effects in men and women 
(for example, daily cardiovascular mortality increased 
by about 0.7% in men and 0.7% in women per 10 μg/m³, 
with no meaningful difference).14

Overall, these findings suggest that sex differences 
are not uniform across outcomes: they can be small or 
unclear for cardiovascular mortality and many short-
term outcomes, but they may be more evident for some 
long-term incident outcomes, such as ischemic heart 
disease.13-15

Environmental noise: cardiovascular and mental 
health impact, but limited sex clarity

Environmental noise is increasingly seen as an impor-
tant public health risk. WHO guidelines for the Euro-
pean Region are based on evidence that long-term noise 
exposure can harm health.16 However, when we look 
specifically at differences between women and men, the 
results are still unclear. A systematic review on sex/gen-
der differences in the links between noise, hypertension, 
and ischemic heart disease reported inconsistent results 
and showed that many studies do not measure or report 
sex/gender in a consistent way.15

Noise can also affect sleep and mental well-being, 
and these effects may differ between women and men 
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because daily life varies for everyone (for example, care-
giving responsibilities, work schedules, and stress lev-
els).15,16 For this reason, a One Health gender lens would 
encourage better measurement of noise exposure in 
real settings (home, work, commuting), sex-disaggre-
gated analyses, and study designs that include sex-re-
lated factors.15,16

Urban health: built environment and mobility  
as gendered determinants

Cities are central One Health settings because they con-
centrate exposures (air pollution, noise, heat) and, at 
the same time, shape daily behaviors such as walking, 
recreation, and access to services. Evidence suggests that 
the physical urban environment does not influence 
women and men in the same way. In their systematic 
review of 15 studies, Valson and Kutty found that neigh-
borhood features such as access to recreational facilities, 
walkability, and perceived safety are linked to NCD risk 
factors, but these links often differ between women and 
men.17 For mental health, they reported that women 
living in areas with less green space had higher per-
ceived stress than men, and in one study depressive 
symptoms were more frequent in women (25.6%) than 
in men (14.8%).17 They also noted that men’s mental 
health outcomes were more often linked to the socio-
economic condition of the community, while women’s 
were more often linked to local physical conditions 
such as cleanliness, sidewalks/paved roads, and nearby 
green space.17

Sex differences were also clear for physical activity 
patterns. Women more often cited fear of harm/crime 
and traffic safety as key conditions for being active out-
doors, and they placed greater value on aesthetics/green-
ery and proximity to facilities.17 In children and adoles-
cents, girls’ outdoor activity and active travel were more 
constrained by parental concerns about safety: one Ca-
nadian study reported that independent mobility was 
permitted for 70% of boys versus 54% of girls, and girls 
also expressed a stronger need for separate and appropri-
ate spaces for physical activity at school.17 Overall, the 
review concludes that gender roles and norms affect 
where people spend time, how safe they feel, and how 
easily they can use neighborhood resources – so the 
same city design can translate into different exposure 
and disease-risk profiles for women and men.17

These findings connect closely with the active-trans-
port literature. Yuan et al. show that gender differences 
in walking and cycling are strongly shaped by intersec-
tional factors such as socioeconomic status, education, 
time availability, and the quality/safety of local infra-
structure.18 In general, women with lower socioeconom-
ic status are more likely to walk out of necessity, while 

women with higher socioeconomic status and higher 
education are more likely to cycle; gendered social and 
cultural norms can further discourage some women 
from active transport.18 The same review highlights prac-
tical directions – programs that empower girls and 
women to cycle, safer streets for vulnerable road users, 
social marketing that shifts cultural narratives, mixed 
land use, and actions that address income and gender 
inequality – because mobility opportunities are not 
evenly distributed across groups.18

Pesticides: reproductive and endocrine outcomes 
across sexes

Pesticide use and environmental dispersion constitute 
a classic One Health issue, spanning agricultural eco-
systems, food systems, occupational settings, and hu-
man health. Endocrine-disrupting pesticide exposures 
have been associated with reproductive impairments, 
and recent work highlights both male and female re-
productive endpoints while also stressing major evi-
dence gaps and the need for stronger biomonitoring 
and surveillance infrastructure.19 For male reproductive 
health specifically, systematic synthesis supports asso-
ciations between pesticide exposures and semen qual-
ity and related outcomes in exposed populations.20 
Female reproductive impacts (e.g., ovarian dysfunction, 
pregnancy loss risk) remain biologically plausible and 
are reported across the body of evidence, but are often 
less consistently measured or evaluated without ade-
quate exposure characterization or sex-specific mecha-
nistic inference.19 From a One Health gender lens, prior-
ity actions include: (i) sex-specific reproductive end-
points in environmental and occupational studies; (ii) 
better characterization of pesticide mixtures; and (iii) 
gender-responsive prevention strategies for agricultural 
workers and nearby communities.

Zoonoses: sex-patterned exposure,  
risk perception, and prevention along  
the human-animal-environment interface

Zoonotic infections are a paradigmatic One Health chal-
lenge due to the connection between pathogen ecology, 
animal reservoirs, environmental conditions, and hu-
man behavior – domains in which sex can shape both 
exposure and outcomes. In a population-based analysis 
of Lyme disease case-patients in Ontario (2015-2022), 
Adams et al. reported clear age- and sex-specific differ-
ences in health-related behaviors relevant to tick expo-
sure and prevention: male respondents more frequent-
ly reported activities in tick-prone habitats (e.g., wood-
ed areas and tall grass) and were more likely to report 
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noticing ticks or tick bites, whereas preventive practices 
(such as tick checks, protective clothing, and repellent 
use) were overall insufficient and did not consistently 
align with higher exposure levels across groups.21 These 
results support a One Health gender lens in which “who 
is exposed” is not random, but patterned by activity pro-
files, risk awareness, and everyday roles – factors that 
can be modified by targeted, gender-responsive preven-
tion strategies.21

A complementary European example is leptospirosis, 
a zoonosis sustained by reservoir animals (often rodents 
and domestic species), environmental contamination 
of water/soil, and human contact behaviors. In their 
review, Cataldo et al. synthesized European evidence 
indicating that reported leptospirosis cases are predom-
inantly male, and they quantified a marked male excess 
across studies (meta-analytic male/female ratio 4.96, 
95% CI 2.94-6.98), with substantial heterogeneity be-
tween settings.22 The review further mapped ecosystem 
and behavioral drivers that plausibly generate these sex/
gender differences, repeatedly identifying high-risk con-
texts such as recreational freshwater exposure and oc-
cupational agriculture/farming, as well as modifiable 
behaviors (e.g., exposure with unprotected skin abra-
sions) that can amplify infection risk.22 Taken together, 
Lyme disease and leptospirosis show that a sex lens helps 
One Health identify who is most exposed, which ac-
tivities and settings drive exposure (work, leisure, care-
giving), and which prevention messages are most suit-
able for each group – improving surveillance and risk 
communication.21,22

Antimicrobial resistance: gendered use patterns 
and differential downstream risks

AMR (Antimicrobial Resistance) is a top global health 
threat, driven in part by misuse and overuse of antimi-
crobials across human, animal, and environmental sec-
tors.23 A One Health approach is therefore central to 
AMR control, because human prescribing is tightly 
linked to resistance selection in individuals and com-
munities. Evidence suggests that overall antibiotic expo-
sure differs between women and men, especially in 
adulthood. In a 2024 study of urinary Escherichia coli 
isolates, AMR of E. coli isolates was greater in patients 
aged over 50 than 18-50 years old, particularly for AMX 
(amoxicillin) and TMP (trimethoprim), and trime-
thoprim resistance was substantially higher in men than 
in women (52% vs 12%).24 In contrast, in their system-
atic review and meta-analysis, Schröder et al. found that 
women were 27% more likely than men to receive an 
antibiotic prescription, and that the amount of antibiot-
ics prescribed to women was higher in the key adult age 
groups: +36% in ages 16-34 and +40% in ages 35-54.25 

Differences also varied by drug class, with higher pre-
scribing in women for cephalosporins (+44%) and mac-
rolides (+32%), whereas quinolones showed little dif-
ference overall.25

A large English primary care analysis helps explain 
why this gap exists. Smith et al. observed 4.57 million 
antibiotic prescriptions and reported that female pa-
tients received 67% more prescriptions than male pa-
tients, even after excluding antibiotics mainly used for 
urinary tract infection (UTI), women still received 43% 
more prescriptions.26 The gender gap was largest in 
adults (women 99% more prescriptions than men; 69% 
more excluding UTI), smaller in children (9%; 0% ex-
cluding UTI), and remained substantial in the elderly 
(67%; 38% excluding UTI).26 The study found that adult 
women accounted for 64% of consultations, but wom-
en were not much more likely than men to receive an 
antibiotic per consultation for common respiratory pre-
sentations such as cough, sore throat, and lower respira-
tory tract infection.26 The main exceptions were some 
skin conditions, where women were less likely to receive 
antibiotics when consulting for acne or impetigo.26 

From a One Health gender lens, these findings mat-
ter because more frequent antibiotic use can increase 
side effects and can also promote antibiotic resistance. 
They also point to clear actions: One Health programs 
should track prescribing separately for women and 
men, by age group, and should focus on the reasons 
behind different prescribing levels – such as patterns of 
healthcare visits, UTI care pathways, decisions for respi-
ratory infections, and access to diagnostic tests – rather 
than assuming that one sex is simply “more likely” to 
need antibiotics.25,26

Microbiome: a mechanistic bridge where sex 
biology and gendered exposures converge

The microbiome is a natural “One Health connector” 
because it translates environmental inputs (diet, pollut-
ants, medications, stress) into immune, metabolic, and 
neuroendocrine signals; these pathways are strongly 
shaped by sex and gender. Gancz et al. argue that sex 
and gender are distinct contributors to the human brain-
gut-microbiome axis: sex steroids both influence and 
are influenced by this axis and can moderate environ-
mental effects on microbiome-related outcomes, while 
gender can act through independent routes such as dis-
ordered eating, normative diet differences, cosmetic-
product exposures, discrimination-related stress, and 
workplace toxins.27 Jovanovic et al. describe how life-
stage hormonal transitions (puberty, menstrual cycling, 
pregnancy, menopause) can change gut microbial com-
munities and host responses, and how microbes can 
metabolize estrogens and androgens, enabling bidirec-
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tional hormone–microbiome crosstalk.28 They also high-
light that transplantation of gut microbiota from male 
NOD (non-obese diabetic) mice to female counterparts, 
prior to disease onset, conferred on the latter elevated 
circulating testosterone, reduced inflammation, and ro-
bust protection against type 1 diabetes (T1D).28 The 
degree of T1D protection was linked to testosterone lev-
els and depended on androgen receptor activity.28 This 
suggests a potential role of the gut microbiome in the 
manifestation of T1D in response to testosterone.28

The importance of the gut microbiome in disease 
manifestation and its interaction with sex hormones was 
also demonstrated in mice with polycystic ovary syn-
drome (PCOS).28

Finally, the review links microbiome-driven barrier 
dysfunction, inflammatory signaling, and metabolites 
to vascular health, suggesting that prevention and ther-
apy in cardiovascular disease may need to account for 
both sex hormone status and gendered diet/stress ex-
posures.28

Conclusions

Overall, the evidence summarized here indicates that 
One Health would benefit from stronger integration of 
sex-based considerations. Without such a lens, research 
and policy may rely on excessively uniform assumptions 
and fail to identify groups that are disproportionately 
exposed or particularly vulnerable.1-3 In fact, the evidence 
presented in the editorial highlights a critical gap in One 
Health research and implementation: the systematic 
under-integration of sex as a key determinant of health 
outcomes across human, animal, and environmental 
domains. Across all domains examined from climate 
change and air pollution to zoonoses, antimicrobial 
resistance, and the microbiome – the same environmen-
tal or biological stressor consistently produces different 
outcomes in women and men. These differences are not 
incidental; they reflect the interplay of biological path-
ways, social roles, occupational patterns, and structural 
inequalities that shape exposure, vulnerability, and ac-
cess to care. For these reasons, One Health studies and 
programs should always present sex-specific findings, 
include clear gender measures as an essential strategy to 
make One Health programs more equitable, accurate, 
and effective.1-3

References

1.	World Health Organization. One Health. WHO Fact sheet. 
23 Oct 2023.

2.	World Health Organization. Gender and health (Questions 
and answers). 24 May 2021.

3.	Galiè A, McLeod A, Campbell ZA, Ngwili N, Terfa ZG, 
Thomas LF. Gender considerations in One Health: a frame-
work for researchers. Front Public Health. 2024;12:1345273.

4.	World Health Organization. Gender, climate change and 
health. 1 Dec 2014.

5.	UN Women. The issue in brief: climate change and women 
in agriculture. EmPower: Women for Climate-Resilient So-
cieties; 2023.

6.	Randell H, Gray C. Climate change and educational attain-
ment in the global tropics. Proc Natl Acad Sci U S A. 2019; 
116(18):8840-5.

7.	Marin SV, Schwarz L, Sabarwal S. The impact of climate 
change on education and what to do about it. World Bank; 
2024.

8.	Carrico AR, Donato KM, Best KB, Gilligan J. Extreme weath-
er and marriage among girls and women in Bangladesh. 
Glob Environ Change. 2020;65:102160.

9.	Huyer S, Loboguerrero AM, Chanana N, Spellman O. From 
gender gaps to gender-transformative climate-smart agri-
culture. Curr Opin Environ Sustain. 2024;67:101415.

10.	World Health Organization. Ambient (outdoor) air pollu-
tion: fact sheet. 24 Oct 2024.

11.	World Health Organization. Sustainable development goal 
indicator 3.9.1: mortality attributed to air pollution. 23 Sep 
2024.

12.	Kraus U, Horstmann S, Dandolo L, Bolte G, Peters A, 
Schneider A et al. Sex/gender in the association between 
ambient air pollution and cardiovascular mortality: system-
atic review and meta-analysis. Ecotoxicol Environ Saf. 
2025;289:117410.

13.	Zhang J, Wang X, Yan M, Shan A, Wang C, Yang X et al. Sex 
differences in cardiovascular risk associated with long-term 
PM2.5 exposure: a systematic review and meta-analysis of 
cohort studies. Front Public Health. 2022;10:802167.

14.	Heo S, Son JY, Lim CC, Fong KC, Choi HM, Hernan-
dez-Ramirez RU et al. Effect modification by sex for asso-
ciations of fine particulate matter (PM2.5) with cardiovas-
cular mortality, hospitalization, and emergency room 
visits: systematic review and meta-analysis. Environ Res 
Lett. 2022;17(5):053006.

15.	Rompel S, Schneider A, Peters A, Kraus U. Sex/gender-dif-
ferences in the health effects of environmental noise ex-
posure on hypertension and ischemic heart disease. A 
systematic review. Int J Environ Res Public Health. 2021; 
18(18):9856.

16.	World Health Organization. Environmental noise guide-
lines for the European Region. 1 Jan 2018.

17.	Valson JS, Kutty VR. Gender differences in the relationship 
between built environment and non-communicable diseas-
es: a systematic review. J Public Health Res. 2018;7(2):1414.

18.	Yuan Y, Masud M, Chan H. Intersectionality and urban 
mobility: a systematic review on gender differences in active 
transport uptake. J Transport Health. 2023;33:101705.

- Copyright - Il Pensiero Scientifico Editore downloaded by IP 18.97.9.170 Tue, 21 Jul 2026, 00:38:10



6 J Sex Gender Specif Med 2026; 12(3): online ahead of print

19.	Apú N, Rommes F, Alvarado-Arias M, Méndez-Rivera M, 
Lizano-Fallas V. Endocrine-disrupting pesticide exposure 
relevant to reproductive health: a case study from Costa 
Rica. Environ Monit Assess. 2025;197:42. 

20.	Giulioni C, Maurizi V, Castellani D, Scarcella S, Skrami E, 
Balercia G et al. The environmental and occupational in-
fluence of pesticides on male fertility: a systematic review 
of human studies. Andrology. 2022;10(7):1250-71.

21.	Adams JA, Osasah V, Paphitis K, Danish A, Mather RG, Rus-
sell CA, Pritchard J, Nelder MP. Age- and sex-specific differ-
ences in Lyme disease health-related behaviors, Ontario, 
Canada, 2015-2022. Emerg Infect Dis. 2024;30(10):2006-15.

22.	Cataldo C, Bellenghi M, Masella R, Busani L. One Health 
and sex and gender-related perspective in the ecosystem: 
interactions among drivers involved in the risk of lepto-
spirosis in Europe. A scoping review. One Health. 2024; 
19:100841.

23.	World Health Organization. Antimicrobial resistance: fact 
sheet. 21 Nov 2023.

24.	Corse L, Cartwright A. Investigating trends in antibiotic 
resistance of Escherichia coli isolated from clinical urine 
specimens in the Orkney Islands. Microbiology. 2024; 
170(10):001514.

25.	Schröder W, Sommer H, Gladstone BP, Foschi F, Hellman J, 
Evengård B, Tacconelli E. Gender differences in antibiotic 
prescribing in the community: a systematic review and me-
ta-analysis. J Antimicrob Chemother. 2016;71(7):1800-6.

26.	Smith DRM, Dolk FCK, Smieszek T, Robotham JV, Pouwels 
KB. Understanding the gender gap in antibiotic prescribing: 
a cross-sectional analysis of English primary care. BMJ 
Open. 2018;8(2):e020203.

27.	Gancz NN, Levinson JA, Callaghan BL. Sex and gender as 
critical and distinct contributors to the human brain-gut-mi-
crobiome axis. Brain Res Bull. 2023;200:110691.

28.	Jovanovic N, Zach V, Crocini C, Bahr LS, Forslund-Startce-
va SK, Franz K. A gender perspective on diet, microbiome, 
and sex hormone interplay in cardiovascular disease. Acta 
Physiol (Oxf). 2024;240(11):e14228.

Authors’ contribution statement. All authors contributed to the 
conception and design of the study, as well as to the critical revision 
and final approval of the manuscript. 

Conflicts of interest statement. All authors declare no conflicts of 
interest.

Correspondence to:
Alessandra Buja
Health Care Services and Health Promotion Evaluation, Hygiene and 
Public Health Unit
Department of Cardio-Thoraco-Vascular Sciences and Public Health
University of Padua
Via Loredan 18
35131 Padua, Italy
Email: alessandra.buja@unipd.it

- Copyright - Il Pensiero Scientifico Editore downloaded by IP 18.97.9.170 Tue, 21 Jul 2026, 00:38:10


