
Building Research Collaborations to 
Understand Co-Occurring Conditions in 
Children and Adults with Down Syndrome



Co-occurring Conditions in Down syndrome

Hearing problems 
75%

Vision problems 
60–80%

Obstructive sleep 
apnea 50–79%

Otitis media with 
effusion 50–70%

Congenital heart 
disease 40–50%

Feeding difficulty 
31–80%

Respiratory 
infection 20–36%

Dermatologic 
problems 56%

Hypodontia and 
delayed dental 
eruption 23%

Thyroid disease by 
adulthood 50%

Gastrointestinal 
conditions Seizures 1–13%

Hematologic 
problems including 

malignancies

Autoimmune 
conditions

Symptomatic 
atlantoaxial 

instability 1–2%

Hirschsprung 
disease <1% Moyamoya disease Autism 7-19%

Alzheimer 90% 
lifetime prevalence ADHD 31-44% Orthopedic issues Depression Anxiety

Bull M et al, Health Supervision for Children and Adolescents With Down Syndrome. Pediatrics. 2022



Publication history

• Search term: Down Syndrome + 
Publication Year

• 1970: 0
• 1980: 47
• 1990: 169
• 2000: 162
• 2010: 383 
• 2020: 610
•2024: 1816



NIH INCLUDE (INvestigation of Co-occurring conditions 
across the Lifespan to Understand Down syndromE): 

Conduct targeted, high-risk, high-reward basic science studies on 
chromosome 21Conduct

Assemble a large study population (cohort) of individuals with 
Down syndromeAssemble

Conduct clinical trials inclusive of individuals with Down 
syndromeConduct





NIH INCLUDE Research Plan: 

Goals and Objectives organized around 5 themes: 

Basic Research

Cohort Development/Epidemiology

Clinical Research/Co-occurring Conditions

Living and Aging with DS/Services Research

Research Infrastructure and Tools



INCLUDE Project
at a glance

7,811
Individuals with DS 
Represented in the 
INCLUDE Data Hub

450+
Publications

22
NIH IC Collaborators

23
Community-Engagement and 
Outreach Events attended by 

INCLUDE Team

15
Clinical trials

50
Funding Opportunities

389
Awards Funded



Down Syndrome Funding at NIH
FY INCLUDE 

($M)
Non-INCLUDE 
DS ($M)

Total DS 
($M)

2018 23 37 60

2019 35 51 86

2020 60 51 111

2021 65 44 109

2022 75 38 113

2023 90 43 133

2024 90 43 133 est

2025 90* TBD TBD

NIH has invested more than $438 million over the past
7 years on 389 awards issued through the INCLUDE

Project

*Dependent on FY25 Congressional appropriations



INCLUDE Down 
Syndrome 

Cohort 
Development 

Program
(DS-CDP)

Working in partnership 
with people with Down 
Syndrome and their 
families to learn about 
DS and create future 
opportunities for 
research participation









Cohort sites:
• Metabolic, Health, Lifestyle and Risk of Co-Occuring Health Conditions in 

DS (Met-DS): UW-Madison, Univ of Pittsburgh, Kansas Univ Med Center, 
Univ California-Irvine

• Advancing the Lives & HeaLth of Youth and young adults with DS (Ally-
DS): Children’s Hosp of Philadelphia, Univ of Miami, Johns Hopkins 
Univ/KKI, Univ of Texas Health Science Ctr-San Antonio

• Infant Down Syndrome Baby Brain Study (IBIS):  WU(?),Univ of North 
Carolina,  Children’s Hosp of Philadelphia, Seattle,  Univ of Minnesota

• Down syndrome Early Childhood Omics, Deep Phenotyping and 
Epidemiology In Texas (DECODE-IT): Baylor College of Medicine/Texas 
Children’s Hospital, Johns Hopkins

• Human Trisome Project: Latin American Network: US + Mexico, Columbia, 
Venezuela, Brazil, Argentina, Bolivia, Chile



MET-DS: UW site team:

• Sigan Hartley, PhD (MPI): Cognitive development and lifestyle assessment in DS
• David Plante, MD, PhD: Sleep Medicine
• Maria Stanley, MD: Developmental-Behavioral Pediatrics
• Michelle Polfuss, PhD, RN, CPNP-AC, FAAN: Obesity, Nutrition, Community 

Recruitment
• Luis Columna, PhD: Physical Activity and Community Recruitment
• Qiang Chang, PhD: Molecular processes and Genetics
• Daifeng Wang, PhD: Biostatistics
• Community Advisory Board: Self-advocates and family members



Strong commitment to Community 
Engagement
• Central and Local Community Advisory Boards (CABs) with self-

advocate and family/caregiver participation
• DS Community partnership throughout “Nothing about us without us”
• Compensation for engagement of CAB members

• Team approach throughout
• Inclusive: functional ability, age, and geographic location
• Plan to give back to the Community: 

• Summary of findings in clear, understandable language








