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Introduction 

Methods 

Results 
Natural history studies and interventional clinical trials are critical to the drug 
development process for rare diseases. However, the small and geographically 
dispersed populations characteristic of rare diseases complicate participant 
identification and recruitment. Without adequately powered studies that 
represent the diverse patient population, clinical trials may fail to yield robust 
results or fail to launch entirely. Additionally, many patients or caregivers may 
desire to participate in research but may lack the time, resources, or ability to 
tolerate travel required for site-based studies. 
Real-world data (RWD) abstracted from participant medical records or 
collected through surveys can be used to conduct natural history studies, 
identify clinical endpoints, form external control arms, and generate other 
real-world evidence. Such studies can be conducted regardless of patient 
geography.
To harness the power of RWD in rare disease and expand access to research 
opportunities, we developed a two-sided technology platform: an audit-trailed 
research tool to extract deidentified data from medical records and an 
engagement platform to survey, recontact, and provide participants access to 
their own medical records. We here describe the geographic distribution of a 
multi-condition cohort of rare disease patients enrolled in this research 
program. In order to characterize patient access to site-based research, we 
also examine the proximity of participants on our platform to observational 
and interventional studies. 

Data collection: Patients and caregivers of patients across 36 rare conditions 
were recruited and consented to research participation. Medical records from 
patient-reported institutions were collected and digitized. Deidentified patient 
characteristic and clinical data was abstracted from patient medical records. 
Participant demographic characteristics and zip codes were exported. Rural 
and urban designations were made by applying the USDA Economic Research 
Services’ 2010 rural-urban commuting area (RUCA) code classifications to 
corresponding zip code areas.1 Participant population by state and zipcode 
were compared to the general population in each area.2,3 

Analysis: Zip codes of study sites across 35 conditions were exported from 
www.clinicaltrials.gov. Observational or interventional studies were included if 
sites were in the US, Canada, or the UK and if studies were listed as “not yet 
recruiting” or “recruiting” as of 17 August, 2021. 260 unique studies for 29 
conditions met these criteria. 28 studies were identified as fully remote and 
excluded from analyses. Distance from patient residence to the closest site 
was calculated using the geodist_vec function of the geodist R package. All 
statistical analyses were performed using R version 4.1.0. 

Table 1:   Demographics and geographic distribution of 
participants in a rare disease RWD research platform

Table 3: Demographics and number of studies for participants across 9 disease categories
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Figure 1: AllStripes RWD platform workflow  

Patient distance to study sites: Across 23 conditions with interventional studies, the median distance to the closest interventional study site was 325.9 
miles. As expected, US participants live closest to an interventional study site (median distance: US = 304.1 miles; Canada = 394.6 miles, UK = 3357.9 
miles). Participants with tumor/lymphatic conditions live the closest to interventional study sites (median = 105.9 miles); participants with other systemic 
conditions live farthest (median = 811.8 miles; Figure 3). Among US participants, we observed no significant difference in distance to the closest 
interventional study site between urban and rural residents (mean: 528.9 miles vs. 453.1 miles, p = 0.2835).4 

Conclusion 
The geographic distribution of participants in our US cohort is similar to that of 
the general population. While the majority of US participants live in urban 
areas, most live at least 170 miles from an interventional clinical study site. 
Distance to a site only grows for participants in Canada and the UK. An 
improved understanding of patient geography can be used to inform study 
site selection, decreasing the travel burden on prospective participants and 
increasing the likelihood of meeting recruitment goals. In addition, 
demographic data coupled with clinical RWD from medical records offers the 
opportunity to characterize care patterns and patient outcomes to better 
inform rare disease patient care.

Limitations: The information presented here is based on patient-reported 
data and has yet to undergo confirmation via clinical records. Additionally, 
only trials listed on clinicaltrials.gov were included, potentially excluding some 
relevant trials (e.g., ex-US trials). Future work can leverage our RWD platform to 
study these cohorts of rare disease patients individually or by disease class.

Demographics: 1283 patients from the US (n = 1126, 87.8%), Canada 
(n = 103, 8.0%), and the UK (n = 54, 4.2%) consented to participate 
(Table 1). US participants reside in all four census regions (Table 2, 
Figure 2). The majority of US participants live in urban areas (n = 
944, 83.8%), while 15.1% (n = 170) live in rural areas (compared to 
19.3% among the general US population; Table 2).4 US census 

region N (%)

     Midwest 230 (20.4%)
     Northeast 201 (17.9%)
     South 416 (36.9%)

     West 278 (24.7%)

US population 
density

     Rural 170 (15.1%)

     Urban 944 (83.8%)

Table 2: Geographic 
distribution of US 
participants

Total Vascular Other 
systemic Neurological Lysosomal 

storage
Tumor / 

lymphatic
Other 

metabolic Hematological Mitochondrial Epilepsy

Consented 903 26 27 361 189 153 13 49 20 65
US 777 23 21 317 167 123 10 42 17 57
Sex 
     Female 482 (53.4%) 13 (50.0%) 15 (55.6%) 162 (44.9%) 85 (45.0%) 89 (58.2%) 6 (46.2%) 43 (87.8%) 12 (60.0%) 57(87.7%)
     Male 421 (46.6%) 13 (50.0%) 12 (44.4%) 199 (55.1%) 104 (55.0%) 64 (41.8%) 7 (53.8%) 6 (12.2%) 8 (40.0%) 8 (12.3%)
Age
     Median (min, max) 36 (0, 110) 13.5 (2, 55) 13 (1, 55) 65 (2, 110) 11 (1, 59) 25 (2, 78) 39 (22, 75) 31 (0, 75) 8 (3, 23) 6 (0, 43)
US population density
     Rural 112 (14.4%) 1 (4.3%) 2 (9.5%) 48 (15.1%) 26 (15.6%) 18 (14.6%) 0 (0%) 6 (14.3%) 3 (17.6%) 8 (14.0%)
     Urban 661 (85.1 %) 22 (95.7%) 19 (90.5%) 269 (84.9%) 139 (83.2%) 104 (84.6%) 10 (100%) 35 (83.3%) 14 (82.4%) 49 (86.0 %)
# of studies 
(interventional, 
observational)

260 (184, 76) 1 (0, 1) 5 (2, 3) 40 (23, 17) 33 (17, 16) 20 (16, 4) 12 (9, 3) 149 (115, 34) 7 (6, 1) 1 (1, 0)

US Canada UK
Consented 1126 103 54
Sex 
     Female 575 (51.1%) 43 (41.7%) 28 (51.9%)
     Male 551 (48.9%) 60 (58.3%) 26 (48.1%)
Age
     Median (min, max) 35 (0, 110) 34 (1, 85) 24.5 (2, 77)

Figure 2: Geographic distribution of research 
participants in the US and Canada

Figure 3: Average shortest  patient distance to study sites 
across 9 disease categories 
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