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Conceptual Framework

Sex and Gender 
Determinants

SEX
-Biomedical Factors 
-Laboratory 

Biomarkers
-Traditional Risk 

Factors

GENDER
-Roles
-Identity
-Institutionalized 
Gender
-Relations

Disease/
Conditions

Cardiovascular Disease

Metabolic Syndrome

Chronic Kidney Disease

Neurological Disease

Outcomes

Clinical/
Cost-Sensitive 

Outcomes

Patient-Reported 
Outcome 
Measures 

-Mortality
-Hospitalization 
-Readmission
-Disease Progression

-Patient Surveys
-Questionnaires

Equity + Diversity + Inclusion

Pregnancy



Main Deliverables

 Build capacity in the value of sex and gender science 
and knowledge translation

 Measure gender:  the GOING-FWD Methodology

 Perform Big Data Analysis with Innovative Analytic 
Tools for comparison across datasets and countries

 Apply gender methodology to better understand non 
communicable chronic diseases (and COVID-19)
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Building capacity in the value of sex and gender science
• GOING-FWD Investigators and Co-Investigators (n=12)
• POST-DOCTORAL FELLOWS/Early career research (n=9)
• Masters/PhD students (n=15)

Knowledge translation
• GOING-FWD Website (https://www.mcgill.ca/going-fwd4gender/)
• Social Media: YouTube, Twitter, Twitter Webinar and Facebook
• Over 50 abstracts; Poster and Oral Presentations (National and 

International)

• 54 manuscripts published in relation to Sex and Gender measurement

• 12 manuscripts in relation COVID and Sex and Gender 

https://www.mcgill.ca/going-fwd4gender/


GOING-FWD Framework and Methodologies 
and Innovative Analytic Techniques May

INFLUENCE POLICY AND CLINICAL PRACTICE 
Fostering Sex and Gender Equity in Health 

Pilote L, Norris CM and Raparelli V. Methods for Prospectively and 
Retrospectively Incorporating Gender-Related Variables in Clinical Research -
https://cihr-irsc.gc.ca/e/52608.html

G20 meeting in Rome – Official Presentation to G20 
Representatives/other Stakeholders at EU and country level
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Gender Wish List



Incorporating Gender in Prospective and Retrospective Studies

Tadiri et al. Methods for prospectively incorporating 
gender into health sciences research. Journal of Clinical 
Epidemiology. 2021 January 1; 129:191-197

Raparelli et al. and the GOING-FWD Collaborators. 
Identification and inclusion of gender factors in 
retrospective cohort studies: the GOING-FWD 
framework. BMJ Global Health 2021;6:e005413. 



Methodology for Data Harmonization 
Databases Wish List
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Data TRANSFERABILITY/PRIVACY WITHIN AND OUTSIDE 
COUNTRIES Requires Innovative Analytic Techniques 
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Methodologies for Using SYNTHETIC DATA 

Can synthetic data be a proxy for real clinical trial data? A validation study. Azizi Z, Zheng C, Mosquera L, Pilote L, 

El Emam K.  GOING-FWD Collaborators. BMJ open. 2021 Apr 1;11(4):e043497.
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DataSHIELD Deployment Architecture 
for Federated Analyses

Data warehouse 1

Data warehouse 2

Data warehouse 3

ATHIS data

CCHS data

Austria



Sex disaggregated data identifies 
Biological differences between 
males and females that interact 
with GENDER Factors

Gender is influenced by the social / environmental 
(individual, interpersonal, and Population/Societal) 
context, AND gender-related characteristics interact 
with EACH OTHER & SEX





Using GOING-FWD Methodologies to Identify 
SEX and GENDER Factors Associated with Outcomes

all health 
outcomes



Legend

Cold colours 

Min: Dark Blue

indicate low prevalence

Hot colours

Max: Dark Red

indicate high prevalence 

Heat Map Plot: Country- and Sex-related Differences
in the Prevalence of HTN

Women living in Central-East 

and Southern Europe had a 

greater prevalence of 

hypertension compared to Men 

The Influences of Sex and Gender Aspects in the Prevalence of Hypertension. Zahra Azizi Z et al.



• More evident in central-east and southern countries vs Northern, Western 
Nations and Canada

• Women with lower SES, income, education > HTN

• Women who were divorced or widowed > HTN, any country

• Immigrants > HTN

• Northern and Southern Europe < HTN  vs central-east region

Country-Gender Interactions
Significant interaction between socioeconomic status (SES) and sex in 

country-stratified analysis



Machine Learning-based Prediction Models for 
SARS-CoV-2 Positive Test

Five most influential variables

Environment Night shift LDL to HDL ratio

Number in 
household

Income

BMI LDL to HDL ratio

Health
Score

Alcohol

Ethnicity

Females Males

Azizi Z, et al. Importance of sex and gender factors for COVID-19 infection and hospitalisation: a sex-stratified

analysis using machine learning in UK Biobank dataBMJ Open 2022;12:e050450



Prevalence of CVD Risk factors 
in Global North and South in Males and Females

Dev R, Adams AM, Raparelli, V, Norris CM, Pilote L, & GOING-FWD Investigators. (2022)



 Tailored solutions to measure the unique sex and gendered 
factors of women, men and gender-diverse people

 Developing Sex and Gender tools for integration in health 
policy, clinical practice guidelines 

 Moving to developing sex and gendered based interventions to 
improve outcomes

 Multidisciplinary and intersectional approach in providing 
clinically relevant solution to Canadian and European citizens

PART “DEUX”- NEXT STEPS 
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Precision Medicine/health/innovations for health care

Conceptual Framework for GFW for Gender in Health 
Diversity, Equity and Inclusion



Now this is not the end. 

It is not even the beginning
of the end. 

But it is, perhaps, 
the end of the beginning.

Winston Churchill




