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Introductions

NAME, AFFILIATION CURRENT FOCUS IN CNS BRIEFLY, WHAT “DIVERSITY 
IN CNS” MEANS TO YOU 



Key Goals

Diversity in the context of CNS

Real-world experiences / 
solutions 

Assess need for establishing a 
longer-term working group 
and setup deliverables  



Logistics

NOTE-TAKERS CURATING IDEAS
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Clinical research need to reflect the growing social, racial and 
ethnic diversity of the US population

N = 20,000+ trials 



Underrepresentation of target population 

in medical product development can

make generated evidence inapplicable

to those who weren’t included in the trials 

and, therefore, biased





Virtual Public Workshop to Enhance Clinical Study Diversity 
(FDORA) - CTTI (ctti-clinicaltrials.org)

https://ctti-clinicaltrials.org/virtual-public-workshop-to-enhance-clinical-study-diversity/
https://ctti-clinicaltrials.org/virtual-public-workshop-to-enhance-clinical-study-diversity/


Various Potential for Biases in Clinical Trials

• Site selection

• Patient Reach

• Recruitment  

• Retention

• Data analysis

• Inference 

• ……..



Implications of “Underrepresentation”

• Non-uniform representation

• Non-uniform data collection

• Non-generalizable inference -> Non-generalizable treatments

• Moving beyond guidance – methodological aspects

• Imputation – pros/cons



……..……..

TIME

EXPECTED DIVERSITY 



…….. ……..

EMPIRICAL DATA

TIME



…….. ……..

EMPIRICAL DATA

same hand 

same time  

two vastly diff 

heart rates 

TIME



ABCD Study in Brief

• N = 10,000+
• Healthy kids representatively sampled across US
• Data collection = ePROs + Wearables(Fitbits)

Wearable devices may not be adopted or worn 
equitably by a diverse population 

Adolescent Brain Cognitive Development

The ABCD Study® is the largest long-term study of brain 

development and child health in the United States.
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Differential biases in real-world data collection 

PHQ-8, eight-item Patient Health Questionnaire depression scale.
Zhang Y, et al. NPJ Digit Med 2023;6: 25. 

Phone-active data duration

Phone-passive data duration

Fitbit-passive data duration

Day 1 
(Week 

1)

= day with at least one point of Fitbit-Passive data

= day with at least one point of Phone-Passive data

= day with at least one biweekly survey is completed

Day 301 
(Week 

43)

Cutoff period
Baseline PHQ8 score

Sc
o

re
s

Phone-active Phone-passive Fitbit-passive
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C1
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C1
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C3

C1

C2

C3

Phone-active Phone-passive Fitbit-passive

Days (1–301)

Study in brief
Clinical condition = depression
N = >600
Region = UK, Spain and The Netherlands
Data collection = smartphone (active and passive) + wearable (Fitbit)



Understanding geospatial 

diversity & potential bias can be 

critical 

A Pratap, E Neto, P Snyder, C Stepnowsky, N Elhadad, D Grant, M Mohebbi, S Mooney, C Suver, J Wilbanks,
L Mangravite, P Heagerty, P Arean, L Omberg - Indicators of retention in remote digital health studies: A
cross-study evaluation of 100,000 participants | Nature Digital Medicine, 2020

A Pratap, E Neto, P Snyder, C Stepnowsky, N Elhadad, D Grant, M Mohebbi, S Mooney, C Suver, J Wilbanks,
L Mangravite, P Heagerty, P Arean, L Omberg - Indicators of retention in remote digital health studies: A
cross-study evaluation of 100,000 participants | Nature Digital Medicine, 2020

Understanding variation in technology usage by 

devices, sociodemographics & disease characteristics 
Zhang, Y., Pratap, A., Folarin, A.A. et al. Long-term participant retention and engagement patterns in an app and wearable-based 

multinational remote digital depression study. npj Digit. Med. 6, 25 (2023). https://doi.org/10.1038/s41746-023-00749-3

Provider referral matters 

PDTx

A. Pratap, Brenna N. Renn, Joshua, Sean D. Mooney, Patricia A. Areán & Joaquin A. Anguera: Using
mobile apps to assess and treat depression in Hispanics and Latinos: Results from a fully remote and
randomized clinical trial (JMIR, 2018)

Need to engage minorities Heterogeneity in real-world 

cohorts 

Li SX, Halabi R, Selvarajan R, Woerner M, Fillipo IG, Banerjee S, Mosser B, 

Jain F, Areán P, Pratap A Recruitment and Retention in Remote Research: 

Learnings From a Large, Decentralized Real-world Study JMIR Form Res 

2022;6(11):e40765

Device heterogeneity can

impact evidence generation 

Missing data ratio 

Android 

iOS



Understanding real-world behavior using methods that are 
acceptable to the target population remains critical and is often missed

Areán PA, et al. Perm J 2021;20:213; Pratap A, et al. JAMA Netw Open 2019;2:e1915717; Kolovson S, et al. Int Conf Pervasive Comput Technol Healthc 2020;2020:347–362. 

Screen time
Battery usage

Data usage

Air quality

Step 
counts/day

Walking, 
running, 

standing, etc.

Background noise levels

Social media 
interactions



Group discussion

• What works 

• How 

• Real-world examples 



Mullins CD, Vandigo J, Zheng Z, Wicks P. Patient-centeredness in the design of clinical 
trials. Value Health. 2014 Jun;17(4):471-5. doi: 10.1016/j.jval.2014.02.012. Epub 2014 
May 5. PMID: 24969009; PMCID: PMC4497570.



Mullins CD, Vandigo J, Zheng Z, Wicks P. Patient-centeredness in the design of clinical trials. Value Health. 2014 
Jun;17(4):471-5. doi: 10.1016/j.jval.2014.02.012. Epub 2014 May 5. PMID: 24969009; PMCID: PMC4497570.



Data-Driven Approach To Set Trial Targets

Study-level diversity 
goals depend on 

having best available 
data

Examining previous 
performance with a 

firm eye on the future

Rare Disease = Bigger 
Challenges

Data feed into 
dashboards to 

measure progress 

Literature

EHR /

Healthcare 
Claims 

Registries, 
surveys, 

etc.

Population-
Based Disease 
Prevalence by 
Race/Ethnicity



Clinical Trial Index: Leveraging 
geographic and social 
determinants of health data to 
support clinical trial site selection

Purpose

The CTLC is designed to overcome the 
barriers that have historically plagued 
minority accrual in neurological clinical 

trials.  

Visualizations

Users Identify treated populations by geography 
(zip code, county, state, metropolitan statistical 
areas, and state and congressional legislative 
districts), by demographic cohort (age, gender, 

race and ethnicity), and by provider (primary and 
specialty care, hospital, clinic and pharmacy). 

Applications

Using data derived from the CT Index and advisors, 

an action plan was to help match clinical trial 

operations activities to the needs of the diverse 

patient populations at the community level. 

Initiatives may relate to site selection, clinical trial 

enrollment and retention. 











Include diversity as part of study design when it matters most 

….recruit six different skin types were asked to 
participate in this study. We aimed to recruit an equal ratio 
of male and female participants, as well as an equal 
number of participants with each skin type, as 
determined by the Fitzpatrick scale.





AllofUS Recruitment Effort 

The “All of Us” Research Program | NEJM

https://www.nejm.org/doi/full/10.1056/NEJMsr1809937


Thank you!
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