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OUTLINE
Why Am I Here?

vSharing my experience as physician (internist) and clinical 
scientist 

vSex- and Gender-Informed Medicine (Precision Medicine)

vHow to deal with the integration of sex and gender in 
clinical studies (what I have learned) – “my warning signs”

vGet inspired by sex and gender experts



A state of complete 
PHYSICAL, MENTAL and SOCIAL

WELL-BEING 
and not merely the absence of disease or infirmity 

1948

INTRODUCTION
WHO Health Definition



INTERNAL 
MEDICINE

= «IN UNO OMNIA»

INTRODUCTION
Italian Society of Internal Medicine  - Mission

Holistic Approach of Care



Gameiro, Gustavo Rosa, et al. Clinics (2018).

21st Century Paradigm Shift of Medicine

INTRODUCTION
How is medicine changing over time?



• An extension to existing medical care
• Research disciplines and clinical practice 
• Builds a knowledge base to better guide individualized patient care

• A model for health care delivery relying on:
• Data
• Analytics
• Information 

• Improvement of patient outcomes:
• Patients
• Health care delivery systems
• Research and research participants Opportunity to capture the whole picture of BIOLOGICAL  

systems in a hypothesis-free and unbiased models

PRECISION MEDICINE
What is Precision Medicine?



…are developed for the AVERAGE PERSON , with less 
consideration for the differences between individuals

….take into account INDIVIDUAL VARIABILITY in genes, 
environment, and lifestyle for each person… provides 
strategies that will work in which groups of people

PRECISION MEDICINE
Disease Treatment and Prevention Strategies – Different Approach  
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Precision Medicine 
is more than 

Genetics and Omics

PRECISION MEDICINE
What is really about?



SEX AND GENDER
Who are our patients?



Mauvais-Jarvis et al. Lancet 2020; 396: 565–82

SEX AND GENDER IN PRECISION MEDICINE
Sex and gender: modifiers of health, disease and medicine EQUALLY RELEVANT 

FOR HEALTH



SEX AND GENDER IN PRECISION MEDICINE
How sex modifies the response to drugs

Bartz D et al. JAMA Intern Med. 2020 Apr 1;180(4):574-583.



SEX AND GENDER IN PRECISION MEDICINE
How sex modifies the response to cardiovascular drugs

European Heart Journal - Cardiovascular Pharmacotherapy (2017) 3, 163–182



SEX AND GENDER IN PRECISION MEDICINE
Low participation of Women in Clinical Trials

ü 36 pivotal cardiovascular drugs trials (2005-2015) for FDA 
approval

ü Overall percentage of women enrolled 36% (from 22 to 
81%) across different areas

ü Percentage of women per trial/percentage of women with 
the disease in the population (Participation  Prevalence) –
LOW for Heart Failure and Ischemic Heart Disease

ü Even though progress has been made toward a higher 
participation of women in pivotal clinical trials, it still not 
time to rest on our laurels. 

Pilote L and Raparelli V. J Am CoLl Cardiol 2018, 71 (18):1970-2

THE 
REPRESENTATION 

OF WOMEN IN 
RCT?



GENDER
GENDER IS A MULTIDIMENSIONAL PSYCHOSOCIAL CONCEPT: HOW DO WE MEASURE IT?

Raparelli V, Proietti M, Basili S. Heart. 2018 Dec;104(23):1900-01

Lack of standard measurement

How can we measure such psycho-
socio-cultural complexity?

COMPOSITE vs INDIVIDUAL 
MEASURES?



Pelletier, R. et al. J Am Coll Cardiol. 2016; 67(2):127–35.
Pelletier et. Al 2015. Methods and Statistics. A composite Measure of Gender and Its Association 

with Risk Factors in Patients with Premature Acute Coronary Syndrome

1. Primary household earner status
2. Personal income
3. Number of hours per week doing housework
4. Primary responsibility for doing housework
5. Level of stress at home
6. Bem Sex Role Inventory masculinity score
7. Bem Sex Role Inventory femininity score

SEX AND GENDER IN PRECISION MEDICINE
Beyond sex, gender predicts better clinical outcomes

GENDER SCORE



Social determinants of health are associated with a range 
of intermediate- and long-term healthcare outcomes

ASSESS AND ADDRESS  SOCIAL DETERMINANTS OF HEALTH (GENDER):
Gender-Sensitive Interventions

SCIENTIFIC CARDIOVASCULAR SOCIETIES PERSPECTIVE
Social Determinants of Health in Cardiovascular Disease – SODH SHOULD INFORM OPTIMAL IMPLEMENTATION OF TREATMENT



Tannenbaum C. et al Nature 2019; 575: 137–146

HOW TO IMPLEMENT SEX AND GENDER IN PRECISION MEDICINE
Three pillars of science and engineering infrastructure

Implementation 
of gender 
dimension in 
practice and 
research a 
priority but it is 
challenging

STRUCTURAL CHANGE 



ITALY EXPERIENCE  -
A law and a healthcare plan that promise the development 
of specificity and gender equity in health
(2018) 

Article 3 of this law, “Application and dissemination of 
gender medicine in the National Health System,” required 
the preparation of “a plan aimed at spreading gender 
medicine through dissemination, training and indication of 
health practices that in research, prevention, diagnosis and 
treatment, take into account the differences arising from 
gender, in order to ensure the quality and appropriateness 
of services provided by the National Health System in a 
uniform manner throughout the country.” 

The second part sets out the 
principles and objectives of the Plan 
and is divided into the following 4 
areas: 
(A) Clinical pathways,
(B) Research and innovation, 
(C) Professional training and 

refresher courses, 
(D) Communication and information. 

HOW TO IMPLEMENT SEX AND GENDER IN PRECISION MEDICINE
Italian Law for the Implementation of Gender-specific Medicine

Ital J Gender-Specific Med 2019;5(3):105-107

POLICY?



A pilot electronic, anonymous 
survey consisted of 7 questions 

to explore awareness and 
knowledge on sex and gender 

in health among European 
Internists 

N=1323

Marra AM, Biskup E, Raparelli V. Eur J Intern Med 2018 Feb 5

HOW TO IMPLEMENT SEX AND GENDER IN PRECISION MEDICINE
IMAGINE Working Group – to assess the awareness and knowledge of Europeans Internists KNOWLEDGE 

GAP ?
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MEASURES 
GAP?



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

ü 25 Cohorts 
ü 20 Million of patients
ü 30 Investigators
ü 4 Countries
ü 4 main clinical areas 

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

The GOING-FWD  (Gender Outcomes INternational Group: to Further Well-being Development)  Project
HOW TO IMPLEMENT SEX AND GENDER IN PRECISION MEDICINE

MULTIDISCIPLINARY TEAM
MD (Cardiology, Neuroscience, Endocrinology, Nephrology, etc), PhD, Nurses, Post-Docs, 

Epidemiologist, Biostats, Computer Scientists, Social Scientists, Gender Champions



STEP  1 -
IDENTIFICATION 
OF GENDER-
RELATED 
VARIABLES

STEP 2 -
DEFINITION OF 
OUTCOMES

STEP 3 –
BUILDING OF 
FEASIBLE FINAL 
VARIABLES  LIST

STEP 4 -
RETROSPECTIVE 
DATA 
HARMONIZATION

STEP 5 -
DEFINITION OF 
DATA 
STRUCTURE

MULTISTEP PROCESS

We developed a standard methodology that can be applied in pre-existing cohort studies 
for the integration of gender-related factors in assessing their impact on health outcomes

The GOING-FWD  Methodology for RETROSPECTIVE DATA
HOW TO IMPLEMENT SEX AND GENDER IN PRECISION MEDICINE



STEP 1- IDENTIFICATION OF GENDER-RELATED VARIABLES
Roles

Primary earner status

Employment Status
Occupation

Paid Work hours per week

Unpaid work hours per week(eg care giver hours) 

Full/part time  work

Child caregiver responsibilities The individual or others

Adult caregiver responsibilities 

Number of hours per week spent on housework

Status of household’s primary responsibility

Number of children 

Relations

Marital/Relationship Status

Family or local network (social capital) 

Social support

Social support (any recognized social support instrument) 
Availability of Caretaker (for self) 

Institutionalized variables

Educational Level

SES/Income

Monthly finances
Income (personal, household)
Number of persons living in household
Retirement eligibilities

Perceived Social Standing Questionnaire *McArthur Scale

GII (Gender inequality index) Questionnaire *

Maternity Paternity related variables

Identity

Stress

14-Item Perceived stress scale (PSS) *
Stress level at work (any measure of stress)
Stress level at home (any measure of stress)
Stress management

Personality traits

Emotional intelligence Questionnaire *
Any validated measures of personality (NEO classic 5 personality traits 
BEMS (instrument) measurement of gender identity

Depression/Anxiety

Patient Health Questionnaire-9 *
HAD Scale - Hospital Anxiety and Depression Scale*
Anxiety/Depression any scale 

Childhood trauma (reported history) 

Discrimination

Day-to-day experiences
Perceived bias 
Stigmatization 

Violence (hx or present)
Intimate partner domestic
Ethnic violence

Sexual orientation

Immigration Status

Behavioral/Lifestyle Risk Factors

European Health Determinants Module 

Current smoking

Smoking history

Cigarettes per day

Physical activity

Physical activity (self-reported: PPAQ)

Physical activity (accelerometer)

Food diary - Diet quality index

Alcohol consumption

Substance use (Use of drugs) 

Nutrition

Overall diet quality index

Physical activity barriers (fatigue, lack of motivation, etc.) 

Nutrition barriers (enpensiveness, lack of motivation, etc.) 

Physical activity facilitators (social support, self-motivation, etc.) 

Nutrition facilitators (social support, self-motivation, etc.) 

WISH 
LIST 1

Work Package 1
Aim: Identification GENDER-

RELATED VARIABLES
• C. Norris & team (CAN)



ü Each of the cohort data dictionaries were screened for 
outcomes of interest outlined in the GOING FWD proposal

ü Clinical Outcomes and Patient-Reported Outcome 
Measures (specific for disease)

STEP 2 - DEFINITION OF OUTCOMES

International Consortium for Health Outcomes Measurement

WISH 
LIST 2

Work Package 2
Aim: Identification of Cost-

Sensitive and PROMs
• K. Humphries & Team (CAN)
• A. Kautzy-Willer & Team (AUT)

Diabetes Chronic Kidney Disease Coronary Artery Disease

Patient Reported Outcome Measures (PROMs)

Measures impact of an illness or 
health condition from the patient’s perspective

Examples: 
quality of life, symptom severity, functional status, health status

Used to monitor the progress of a health condition or whether a 
treatment has been effective by comparing results over time

Measured from the patient’s perspective, usually via 
questionnaires

Used together to assess quality of care and services from patient’s 
viewpoint



üA cross-validation (double blinded) between variables (i.e. 
gender-related factors and outcomes) available per database (data 
dictionary) was performed.

ü In case of disagreement or discordant definitions of variables, a 
more inclusive approach was pursued for both gender-related 
variables and outcomes. 

STEP 3 - BUILDING OF FEASIBLE FINAL VARIABLE LIST

Cross-Check

WISH LIST        ßà ACTUAL DATA



Finally, a list of harmonized 
variables will be created using 
the Maelstrom Research 
guidelines for rigorous 
retrospective data 
harmonization and merging 
when possible.

STEP 4 - RETROSPECTIVE DATA HARMONIZATION

HARMONIZATION - Process of bringing together data of 
varying formats in order to generate one cohesive data set



DATA NOT TRANSFERABLE DATA NOT TRANSFERABLE
ACCESSIBLE ON LOCAL SERVERS

CENTRAL METANALYSIS OF
INDIVIDUAL STUDY-SPECIFIC ESTIMATE 

FEDERATED ANALYSIS
CENTRALLY

PERFORMED

Central Coding

CENTRAL ANALYSIS
ON POOLED

INDIVIDUAL DATA 

DATA TRANSFERABLE

Study-Specific Output Individual Data

CENTRAL ANALYSIS
ON POOLED

SYNTHESIZED DATA 

DATA NOT TRANSFERABLE
LOCAL DATA IS SYNTHESIZED

Synthetic Data

STEP 5 – DEFINITION OF DATA STRUCTURE
Depending on the type of database, each partner then provided the data management structure and the analysis plan 
based on the following options:



J Clin Epidemiol. 2020 Sep 24:S0895-4356(20)31104-5.

Methods for Prospectively Incorporating Gender into Health Sciences Research
HOW TO IMPLEMENT SEX AND GENDER IN PRECISION MEDICINE

Have you ever considered 
the possibilities?

MEASURES 
GAP?



How does gender add value to 
your work as a healthcare 
provider or scientist in the era of 
precision medicine?

GET INSPIRED BY EXPERTS IN SEX, GENDER, AND LIFE SCIENCES
HOW TO CHANGE YOUR PERSPECTIVE TOWARDS SEX, GENDER AND PRECISION MEDICINE



GET INSPIRED BY EXPERTS IN SEX, GENDER, AND LIFE SCIENCES
HOW TO CHANGE YOUR PERSPECTIVE TOWARDS SEX, GENDER AND PRECISION MEDICINE

Gender has added a new dimension 
to my clinical practice and I think it has 
improved the care I deliver 
(Louise Pilote)

I know I’m living up to my 
professional role as a cutting-edge 
21st century physician and healer 
when I ask ‘have I correctly 
documented the sex/gender of my 
patient, reflected on sex 
differences in pathophysiology or 
gender biases in testing, and 
prescribed/deprescribed treatments 
in a holistic, personalized manner’? 
for every patient I see
(Cara Tannenbaum)

We will not truly provide precision medicine until we 
understand the psycho-social/cultural factors that 
enhance or worsen outcomes 

(Collen n. Norris)

Through the collection and 
measurement of both sex and gender 
related factors, we can move the 
needle on the most vexing 
challenges we face in healthcare 
today 
(Rachel P. Dreyer)

I am always surprised how little we know about the 
underlying mechanisms
(Christian Delles)



GET INSPIRED BY EXPERTS IN SEX, GENDER, AND LIFE SCIENCES
HOW TO CHANGE YOUR PERSPECTIVE TOWARDS SEX, GENDER AND PRECISION MEDICINE

Uncertainty is here to stay and this “new normal” 
necessitates implementation of gender dimension to 
deliver value that is relevant for health of humans
(Karolina Kublickiene)

Analyzing gender gives me the opportunity to 
bring the social context of people´s lives into 
biomedical research.
(Sabine Oertelt-Prigione)

By integrating sex and gender analysis into 
their work, researchers can enhance 
excellence and social responsibility in 
science and engineering 
(Londa Schiebinger)

Gender attention not only give value, but it is 
indispensable in an MD daily practice, it 
is unethical to work without considering  
differences
(Giovannella Baggio) 

Integrating gender in my clinical practice and in my research 
helps me better understand and treat my patients and 
transforms my knowledge and practice beyond medicine 
(Carole Clair)



«The secret of change is to focus 
all of your energy, not on fighting 
the old, but building on the new»
Socrate (470-399 BC)

Building on the new
HOW TO IMPLEMENT INTERNAL MEDICINE IN THE ERA OF PRECISION MEDICINE


