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a b s t r a c t 

Background: Returning results to research participants is increasingly recognized as an ethical mandate, yet little 

is known about best practices to optimally communicate urgent or emergent results. 

Methods: We describe the development of and experience with a process to return results to participants in the 

Project Baseline Health Study (PBHS), which was a prospective observational cohort study of 2502 participants 

enrolled from 2017 to 2019 and followed through 2023. Urgent or emergent results were returned during or after 

the baseline visit from vital signs; clinical laboratory testing; and ocular, cardiovascular, and pulmonary imaging. 

Results: Among 2002 participants in this analysis, 39.7% had at least one urgent or emergent finding returned, 

representing a total of 1159 results returned over 3 years. The most commonly returned results were eye findings 

( n = 246), pulmonary nodules ( n = 159), abnormal stress echocardiograms ( n = 123), abnormal rest electrocar- 

diograms (bradycardia) ( n = 74), and lung parenchyma findings ( n = 55). Participants with urgent or emergent 

incidental findings were older (mean [SD] 58.0 [16.2] years vs 48.0 [16.6] years) with a greater burden of 

cardiovascular, metabolic, or cancer comorbidities than those without urgent or emergent incidental findings. 

Abbreviations: CHLI, California Health and Longevity Institute; CKD, chronic kidney disease; CLIA, Clinical Laboratory Improvement Amendments; COPD, chronic 

obstructive pulmonary disease; CSER, Clinical Sequencing Exploratory Research; CT, computed tomography; EHR, electronic health record; MI, myocardial infarction; 

PBHS, Project Baseline Health Study; PI, principal investigator; PVD, peripheral vascular disease; RoR, return of results. 
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NTRODUCTION 

The return of individual results to research participants is a key

omponent of the overarching shift in research toward the democra-

ization of data and open science. 1 The arguments favoring the return

f individual-level results are substantive and rooted in an ethical case

or respecting all persons and their self-determination and not treating

articipants as simply a means to an end to generate scientific data. 2 

ndeed, participants have a right to their own data and should be con-

idered partners in research. 1 , 3 Beyond the ethical argument for return

f results is the empirical argument that participants have a clear de-

ire to have their own data returned to them. A survey of over 2500

articipants in various types of research studies across the United States

U.S.) revealed that most thought that receiving results would be valu-

ble (78.5%), should be expected (71.7%), and would make them more

ikely to participate in research (72.4%) and trust researchers (70.3%)

n the future. 4 

Despite the many arguments in favor of returning research results

o participants, little is known about optimal approaches for returning

esults that are considered clinically urgent or emergent. 1 A consensus

tudy report from the National Academies of Science, Engineering, and

edicine provided 12 recommendations to return results to research

articipants. 5 However, none of these recommendations provide spe-

ific guidance on how to structure a process to optimally return urgent

r emergent findings. 

Here, we describe a process developed for the Project Baseline Health

tudy (PBHS) to return urgent or emergent findings to research partic-

pants. The PBHS study enrolled a diverse population across age, sex,

ace, and comorbidities to conduct deep longitudinal clinical and molec-

lar phenotyping over 4 years at multiple sites in the U.S. 6 Assessments

ncluded eye imaging, echocardiogram and stress echocardiogram, chest

omputed tomography (CT) for coronary calcium, clinical laboratory

esting, and molecular profiling. A Return of Results (RoR) Committee

as established to develop a standardized approach to return results to

articipants, including urgent or emergent findings. In this analysis, we

ssessed the proportion and characteristics of PBHS participants who

ad incidental findings returned. In addition to reporting these results,

e describe the RoR Committee protocols, and we present a model de-

igned to predict which participants were most likely to have urgent or

mergent results to understand how to better plan for resource alloca-

ion. While specific to the PBHS study, this model outlines an approach

hat can be replicated in other studies to help with resource allocation. 

ETHODS 

BHS Overall Design and Study Participants 

The design of the PBHS study has been described previously. 6 In

rief, the PBHS study was designed to establish a contemporary refer-

nce health state and to study transitions into various states of disease

hrough in-depth, longitudinal, multidimensional phenotyping. Individ-

als selected to participate were chosen to create a broad cohort, span-

ing the health spectrum and reflecting the demographic and clinical

haracteristics of U.S. Census data. 6 In addition to this broad enroll-

ent, the cohort was enriched to include participants with an elevated

isk for breast or ovarian cancer, lung cancer, and/or atherosclerotic car-

iovascular disease (60% of participants). 6 In total, 2502 participants

ere enrolled across four sites in the U.S., including Duke University

n Durham, North Carolina; Duke University’s research site in Kannapo-

is, North Carolina; Stanford University; and the California Health and
2

e PBHS study is one of the first to describe a process to systematically return

rch participants. This process led to the successful return of clinically important

uired significant time and effort from study clinicians and staff. 

ongevity Institute (CHLI). Participants were followed annually with in-

erson visits through 2023. For this analysis, only data from the baseline

isits at the Duke-Durham, Duke-Kannapolis, and Stanford sites were

ncluded (N = 2002). The results from CHLI participants were not in-

luded as they did not have on-site clinical reads performed for several

ssessments; therefore, the timing and process for returning results was

ifferent from the other sites. 

Participants were consented for participation and underwent an ex-

ensive 2-day set of baseline assessments that included vital signs, imag-

ng (ophthalmologic, chest X-ray, echocardiography, electrocardiogra-

hy, stress echocardiography, and coronary calcium CT scanning with

nclusion of lung fields), biospecimen collection, medical history, sur-

eys, arterial brachial index measurements, and pulmonary function

ests. The study was funded by Verily Life Sciences and was coordi-

ated by the Duke Clinical Research Institute. The study was approved

y the Duke University and Stanford University Institutional Review

oards. Participants provided written informed consent before partic-

pation, and the study observed the privacy rights of all participants. 

eturn of Results Protocols 

The RoR Committee protocols focused on clinical results performed

n Clinical Laboratory Improvement Amendments (CLIA)-certified lab-

ratories and/or testing with clear clinical implications performed in a

linical environment. The RoR Committee considered the implications

f returning research-grade assessments and determined that molecu-

ar profiling (eg, DNA sequencing, proteomics, gene expression, micro-

iome) was considered research and since it was not conducted in a

LIA lab, these results would not be returned. Participants did not have

he option to decline receiving study results. 

The assessments performed at baseline for the study participants are

utlined in Table 1 . The results from the following testing modalities

erformed at enrollment were eligible to be returned to participants: vi-

al signs; clinical laboratory testing (Supplementary Table 1); chest CT

can; chest X-ray; resting electrocardiogram; resting and stress echocar-

iogram; and ophthalmologic findings from keratometry/corneal topog-

aphy, optical coherence tomography, and retinal photography. A dig-

tal health device was worn for at least 10 hours each day, and aver-

ge individual-level results from this device (eg, daily step count) were

eturned to participants after enrollment in the PBHS study was com-

leted; however, because these results were not considered urgent or

mergent, they were not included in this analysis. 

The RoR Committee worked with PBHS site and core lab clini-

ians with relevant expertise, including noninvasive imaging cardiol-

gists, ophthalmologists, and pathologists, to develop a color flag sys-

em ( Figure 1 ) for incidental findings on each assessment modality to

etermine which results should be returned and the level of timeliness

fter assessment. For each modality, potential findings were enumerated

nd categorized according to perceived clinical urgency. Findings con-

idered critical with time-sensitive clinical actionability (ie, emergent)

ere assigned a red flag, whereas those considered important and clin-

cally actionable but not as time-sensitive (ie, urgent) were assigned an

range flag. Results outside of the expected range and clinically action-

ble but not urgent, or of uncertain clinical or analytic validity, were

ssigned a yellow flag. Finally, those results within the expected range

ere assigned a green flag. 

Some results were available during the 2-day on-site study visit while

ther results were observed after the study visit when the results became

vailable. Vital signs and abnormal findings on resting or stress electro-

ardiogram or echocardiogram (recognized by the technicians perform-
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Table 1 

Baseline Assessments Performed at Enrollment 

Clinical Biospecimen Imaging Self-Report 

Ankle-brachial index ∗ 

Medical history 

Review of systems 

Physical performance 

Pulmonary function testing ∗ 

Visual performance 

Vital signs ∗ 

Blood —clinical laboratory 

testing ∗ 

Saliva 

Stool 

Swabs (buccal, retroauricular, 

nares, oral) 

Urine 

Chest X-ray 

Coronary calcium scan (chest CT) 

Resting echocardiogram 

Stress echocardiogram 

Resting electrocardiogram 

Keratometry/corneal topography 

Optical coherence tomography 

Retinal photography 

Patient Health Questionnaire-9 (PHQ-9) ∗ 

Generalized Anxiety Disorder-7 (GAD-7) ∗ 

EuroQol 5 Dimension 5 Level (EQ-5D-5 L) 

Behavioral Risk Factors Surveillance System 

(BRFSS) —Adverse Childhood Experience Module (ACE) 

Sheehan Disability Scale (SDS) 

World Health Organization Disability Assessment Schedule 

2.0 12-item version (WHODAS 2.0) 

∗ Eligible for return of results.CT = computed tomography. 

Figure 1. Return of results flag system. 
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ng the test and confirmed by the on-site clinician) were often available

uring the study visit, and the remainder of findings were observed af-

erward. This necessitated two workflows for returning results, as out-

ined in Figure 2 A and Figure 2 B. 

Results were returned by site principal investigators (all practicing

hysicians) or their designees, all of whom were study physicians or

dvanced practice providers. Because of the volume of results requir-

ng return, an “on call ” system was set up in which rotating clinicians

ere assigned responsibility for returning urgent or emergent results in

 given week. 

eturn of Abnormal Results Identified During a Study Visit 

If an emergent result was observed during the study visit, the re-

ponsible study clinician directly communicated this to the participant

hile they were still on-site, or within 24 hours of the abnormal result if
3

hat was not possible. Additionally, the study clinician arranged trans-

ort to the emergency department if necessary and offered to commu-

icate with the participant’s clinician. The RoR Committee decided not

o include return of results to participant clinicians unless requested by

he participant, in part based on feedback from clinician groups. Within

 days of the study visit, site designees contacted the participant for

ollow-up. 

If an urgent result was observed during the study visit, a similar

rocess was followed, except that the clinician was allowed 5 days to

ommunicate the result to the participant, and there was no follow-

p with the participant. For both emergent and urgent results, ini-

ial contact included asking the participant if the finding was already

nown to them and if they planned to seek follow-up care. As noted

n the informed consent document, the study did not cover the costs

f any health care required by the participant following the return of

esults. 
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Figure 2. Return of results process. ( A ) Flag observed during 

study visit. ( B ) flag observed after study visit. 

AE = adverse event; SAE = serious adverse event. 
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eturn of Abnormal Results Identified Outside of a Study Visit 

If an urgent or emergent result was identified after the study visit,

ite staff immediately informed the site physician. Initially, the RoR

ommittee allowed 24 hours for the return of emergent results identi-

ed after the visit and 5 days for the return of urgent results. However,

his period was revised to 5 days for emergent results and 30 days for

rgent results after the committee recognized the large burden of ab-

ormal results and the clinical implications of these abnormal but not

rgent abnormalities. For emergent findings, in addition to contacting

he participant with the result, clinicians also offered to communicate
4

ith the participants’ primary clinician. Site staff re-contacted the par-

icipants at 1 week for follow-up. For urgent results, the site physician

ad the option to call, mail, or send the participant a message through

he electronic health record (EHR) within 30 days of notification of the

bnormal result. 

When returning results to participants, site clinicians were instructed

o relay the result itself and the necessity or urgency of follow-up. Site

linicians also asked if this finding was already known by the participant

nd whether they planned to seek follow-up care. However, because the

ite physicians did not have a role in the participant’s clinical care and

ere not aware of all the participant’s known comorbid conditions or
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Table 2 

Baseline Characteristics of PBHS Participants Overall and Stratified by the Presence or Absence of an Urgent or Emergent 

Incidental Finding 

Overall study cohort Urgent or emergent finding No urgent or emergent finding 

n 2002 794 (39.7%) 1208 (60.3%) 

Site (%) 

Duke-Durham 485 (24.2) 196 (24.7) 289 (23.9) 

Duke-Kannapolis 515 (25.7) 228 (28.7) 287 (23.8) 

Stanford 1002 (50.0) 370 (46.6) 632 (52.3) 

Age (mean [SD]) 52.0 (17.2) 58.0 (16.2) 48.0 (16.6) 

Sex (% Male) 891 (44.5) 382 (48.1) 509 (42.1) 

Self-reported race (%) 

Black or African American 358 (17.9) 157 (19.8) 201 (16.6) 

White 1254 (62.6) 531 (66.9) 723 (59.9) 

Asian 204 (10.2) 54 (6.8) 150 (12.4) 

Native Hawaiian or Other Pacific Islander 17 (0.8) 9 (1.1) 8 (0.7) 

American Indian or Alaska Native 23 (1.1) 6 (0.8) 17 (1.4) 

Other Race 146 (7.3) 37 (4.7) 109 (9.0) 

Hispanic, Latino, or Spanish origin (%) 210 (10.5) 58 (7.3) 152 (12.6) 

BMI (mean [SD]) 28.9 (7.0) 29.5 (7.2) 28.5 (6.8) 

Smoking status (%) 

Current 298 (14.9) 140 (17.6) 158 (13.1) 

Former 466 (23.3) 220 (27.7) 246 (20.4) 

Never 1238 (61.8) 434 (54.7) 804 (66.6) 

Hypertension (%) 609 (30.4) 319 (40.2) 290 (24.0) 

Hyperlipidemia (%) 483 (24.1) 260 (32.7) 223 (18.5) 

Type 2 diabetes (%) 263 (13.1) 159 (20.0) 104 (8.6) 

Coronary artery disease (%) 79 (3.9) 52 (6.5) 27 (2.2) 

Prior MI (%) 42 (2.1) 19 (2.4) 23 (1.9) 

Heart failure (%) 18 (0.9) 12 (1.5) 6 (0.5) 

PVD (%) 27 (1.3) 13 (1.6) 14 (1.2) 

Stroke (%) 1 (0.0) 0 (0.0) 1 (0.1) 

COPD (%) 71 (3.5) 55 (6.9) 16 (1.3) 

CKD (%) 22 (1.1) 15 (1.9) 7 (0.6) 

Cancer (%) 316 (15.8) 167 (21.0) 149 (12.3) 

High risk for cardiovascular disease (%) 403 (20.1) 199 (25.1) 204 (16.9) 

High risk for lung cancer (%) 235 (11.7) 122 (15.4) 113 (9.4) 

High risk for breast or ovarian cancer (%) 286 (14.3) 101 (12.7) 185 (15.3) 

BMI = body mass index; CKD = chronic kidney disease; COPD = chronic obstructive pulmonary disease; MI = myocardial 

infarction; PVD = peripheral vascular disease. 
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ymptoms, they were not permitted to give clinical advice (ie, next steps

or testing or management, implications for prognosis, etc.). Participants

ithout an established clinician were given phone numbers for local

rimary care clinics and/or subspecialists as needed, including clinics

hat provided care to patients without health insurance. 

tatistical Methods 

The number of urgent and emergent results are presented as simple

ounts along with the demographic and clinical characteristics of partic-

pants with abnormal results. Further, we developed a model that pre-

icted which individuals were most likely to have an urgent or emergent

esult. The model included a set of broadly available clinical and labora-

ory variables (age, sex, race and ethnicity, smoking status, pulse, body

ass index [BMI], blood pressure, lipids, estimated glomerular filtration

ate [eGFR], HbA1c) and self-reported medical history (cancer, chronic

idney disease [CKD], hypertension, hyperlipidemia, stroke, coronary

rtery disease [CAD], chronic obstructive pulmonary disease [COPD],

iabetes, heart failure, prior myocardial infarction [MI], and peripheral

ascular disease). A LASSO regression model was built using the train-

ng set data, with the tuning parameter selected using 10-fold cross-

alidation with data randomly split into distinct training (60%) and test

40%) sets, each with similar proportions of urgent or emergent find-

ngs. We applied the final model to the test set and assessed the model’s

ccuracy, performance, and fit. 

ESULTS 

From 2017 to 2019, a total of 2002 participants underwent enroll-

ent visits in the PBHS study at the Duke-Durham, Duke-Kannapolis,
5

nd Stanford sites ( Table 2 ). The mean age of the participants was 52.0

ears, and 55.5% of the participants were female. The racial and ethnic

istribution of the participants was 62.6% White, 17.9% Black, 10.2%

sian, and 10.5% Hispanic. Overall, 3.9% had known CAD; 30.4% had

 self-reported history of hypertension; 24.1% had hyperlipidemia; and

3.1% had type 2 diabetes mellitus. Reflecting the study design, 6 20.1%

ere at high risk for cardiovascular disease; 11.7% were at high risk

or lung cancer; and 25.7% of female participants were at high risk for

reast or ovarian cancer. 

requency of Urgent or Emergent Results 

Among the 2002 participants, 39.7% had at least one urgent (orange

ag) or emergent (red flag) finding returned during or after the baseline

isit, and 9.0% had at least two results returned ( Table 2 ). Individuals

ith urgent or emergent results were older and had a greater comor-

idity burden compared with those who did not have such results. For

xample, individuals with urgent or emergent results more frequently

eported a history of cancer (21.0% vs 12.3%), CAD (6.5% vs 2.2%), or

ype 2 diabetes (20.0% vs 8.6%) compared with those who did not have

uch findings. 

ypes of Urgent and Emergent Results Returned 

Table 3 outlines, by testing modality, the specific urgent and emer-

ent results that were returned to participants. The most common re-

ults returned from cardiac CT testing included incidental findings of

ulmonary nodules ( n = 159); lung parenchyma findings ( n = 55), such

s emphysema or fibrosis; and aortic aneurysms ( n = 22). The most

ommon results returned from chest X-rays included pulmonary nod-

les ( n = 42); bone findings ( n = 28); and lung parenchyma findings
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Table 3 

Number of Urgent and Emergent Incidental Findings by Modality ∗ 

Modality/Most common findings Urgent finding Emergent finding Total 

Chest computed tomography 

Abdominal finding 1 0 1 

Aortic aneurysm 22 0 22 

Aortic finding, other than aneurysm 3 1 4 

Bone finding 2 14 16 

Breast abnormality 13 0 13 

Hiatal or diaphragmatic hernia 12 0 12 

Liver finding 11 0 11 

Lung fluid finding 1 0 1 

Lung parenchyma finding 51 4 55 

Pericardial effusion 9 0 9 

Pulmonary mass 16 0 16 

Pulmonary nodule 157 2 159 

Pneumothorax 0 1 1 

Computed tomography other 5 0 5 

Chest X-ray 

Aortic aneurysm 1 0 1 

Bone finding 5 23 28 

Breast abnormality 1 0 1 

Hiatal or diaphragmatic hernia 5 0 5 

Lung fluid finding 1 0 1 

Lung parenchyma finding 14 0 14 

Pulmonary mass 9 0 9 

Pulmonary nodule 42 0 42 

Pneumothorax 0 1 1 

Chest X-ray other 3 0 3 

Resting echocardiogram (echo) 

Abnormal resting echo † 48 7 55 

Aortic aneurysm 9 0 9 

Aortic finding, other than aneurysm 1 0 1 

Pericardial effusion 3 0 3 

Stress echo 

Abnormal stress echo ‡ 89 34 123 

Resting electrocardiogram (EKG) 

Abnormal EKG —bradycardia 48 26 74 

Abnormal EKG —other 1 3 4 

Eye imaging 

Abnormal eye findings 244 2 246 

Laboratory findings 

Abnormal cholesterol 1 0 1 

Abnormal glucose 9 0 9 

Abnormal renal function 4 0 4 

Abnormal thyroid function 24 0 24 

Abnormal vitamin D 46 0 46 

High A1c 56 0 56 

Abnormal hemoglobin 0 1 1 

Abnormal white blood cells 0 1 1 

Vital sign findings 38 34 72 

Abnormal blood pressure 23 10 33 

Bradycardia 15 22 37 

Abnormal respiratory rate 0 2 2 

Total number of findings 1005 154 1159 

∗ Data presented in this table are on the level of the finding, rather than on 

the level of the patient. 
† Examples of abnormal resting echo: valvular abnormalities, structural ab- 

normalities, functional abnormalities. 
‡ Examples of abnormal stress echo: positive stress test (eg, wall motion ab- 

normalities, positive ECG findings). 
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 n = 14), including atelectasis, emphysema, fibrosis, opacity, sarcoid,

r infection. Among the 2002 resting and stress echocardiography tests

erformed, 68 urgent or emergent results from resting echocardiograms

ere returned, and 123 urgent or emergent results from stress echocar-

iograms were returned. These results included valvular abnormalities

r findings suggestive of ischemia on stress test. Most of the abnormal re-

ults on resting electrocardiograms were for bradycardia ( n = 74). The

ye imaging results included 246 urgent or emergent findings related

o eye abnormalities, including epiretinal membranes with foveal dis-

ortion or retinal hemorrhages. The most common urgent or emergent

esults from the laboratory tests included high hemoglobin A1c ( n = 56),
6

bnormal vitamin D ( n = 46), and abnormal thyroid function ( n = 24).

dditionally, 72 urgent or emergent results were reported for abnormal

ital signs, such as bradycardia or high blood pressure. 

Comparing all testing modalities, the most commonly returned re-

ults (urgent and emergent combined) were eye findings, pulmonary

odules, abnormal stress echocardiograms, abnormal rest electrocardio-

rams (bradycardia), and lung parenchyma findings, in that order. The

emographics of the participants with those findings are presented in

able 4 . Individuals with pulmonary nodule findings were more fre-

uently current smokers (24.6% vs 13.9%, P < .001) and/or at high

isk for lung cancer (19.8% vs 10.9%, P = .001) compared with those

ithout pulmonary nodule findings. Participants with abnormal stress

chocardiograms more frequently had a history of CAD (7.8% vs 3.7%,

 = .05) or prior MI (5.2% vs 1.9%, P = .04) than those without ab-

ormal findings. Individuals with lung parenchyma findings were more

requently Black or African American (29.7% vs 17.5%, P = .02), were

urrent smokers (35.9% vs 14.2%, P = .001), had a history of COPD

25.0% vs 32.8, P = .001), and/or were at elevated risk for lung cancer

35.9% vs 10.9, P = .001) than those without lung parenchyma findings.

odel to Predict the Likelihood of Having Urgent or Emergent Results 

The final model to discriminate between participants with vs with-

ut urgent or emergent findings on the enrollment assessments included

ge; race; pulse; BMI; systolic blood pressure; total cholesterol; triglyc-

rides; high-density lipoprotein (HDL) cholesterol; HbA1c; smoking sta-

us; enrollment site; and history of CAD, COPD, type 2 diabetes mellitus,

I, CKD, hypertension, or hyperlipidemia (Supplementary Table 2). The

-index of the final model was 0.70, with an accuracy of 67%. The cal-

bration curve had an intercept of 0.86 and a slope of 1.06 in the test

ata compared with ideal values of 0 and 1, respectively. Similarly, the

osmer-Lemeshow test P -value was .45, indicating no evidence for a

ack of model fit. 

ISCUSSION 

The PBHS study developed a comprehensive, systematic approach

o returning individual-level urgent or emergent findings from multi-

le clinical modalities to research participants. We present herein: ( 1 )

ur approach and experience with return of results; ( 2 ) a demonstra-

ion of the frequency of urgent or emergent incidental findings; and ( 3 )

he characteristics of participants with incidental findings, including a

odel to predict which individuals were most likely to have urgent or

mergent findings. This roadmap has the potential to inform ongoing

nd future studies as we move collectively toward meeting the National

cademies’ guidelines for return of results and democratization of data.

The results of this study demonstrate that urgent or emergent inci-

ental findings, as defined in the PBHS study, are very common. In our

tudy of 2002 participants, 39.7% ( n = 794) had at least one urgent

r emergent result, with abnormal eye findings and pulmonary nodules

eing the most common. Perhaps not surprisingly, individuals with ur-

ent or emergent incidental findings tended to be older with a greater

urden of cardiovascular, metabolic, or cancer comorbidities than those

ithout urgent or emergent findings. Further follow-up of outcomes in

he PBHS cohort will be necessary to understand the long-term health

mplications of these incidental research findings. 

While prior and ongoing studies have taken a different approach,

ur experience with return of results highlights that urgent and emer-

ent results, as defined by the PBHS study, require a significant effort

rom study clinicians and staff. The sheer number of urgent and emer-

ent results returned to participants was much greater than anticipated.

urthermore, the process required considerable time from each of the

linicians who were returning results. Although some participants had

ore than one flagged finding, these results often became available at

ifferent times, necessitating separate contact points for each returned
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Table 4 

Demographic Characteristics and Medical History of Participants with Urgent or Emergent Findings 

Abnormal eye 

findings 

Pulmonary 

nodule 

Abnormal stress 

echocardiogram 

Abnormal rest electrocar- 

diogram —bradycardia 

Lung parenchyma 

finding 

Overall study 

cohort 

Number of findings 246 201 123 74 69 

Number of participants 244 187 116 74 64 2002 

Site (%) 

Duke-Durham 30 (12.3) 58 (31.0) 40 (34.5) 15 (20.3) 16 (25.0) 485 (24.2) 

Duke-Kannapolis 76 (31.1) 66 (35.3) 32 (27.6) 14 (18.9) 16 (25.0) 515 (25.7) 

Stanford 138 (56.6) 63 (33.7) 44 (37.9) 45 (60.8) 32 (50.0) 1002 (50.0) 

Age, mean (SD) 64.2 (14.3) 58.0 (15.7) 60.4 (15.2) 56.7 (16.9) 60.3 (15.6) 52.0 (17.2) 

Sex = male (%) 119 (48.8) 92 (49.2) 63 (54.3) 48 (64.9) 30 (46.9) 891 (44.5) 

Race (%) 

Black or African American 32 (13.1) 37 (19.8) 19 (16.4) 15 (20.3) 19 (29.7) 358 (17.9) 

White 186 (76.2) 126 (67.4) 87 (75.0) 49 (66.2) 37 (57.8) 1254 (62.6) 

Asian 14 (5.7) 10 (5.3) 7 (6.0) 4 (5.4) 5 (7.8) 204 (10.2) 

Native Hawaiian or Other Pacific Islander 2 (0.8) 1 (0.5) 1 (0.9) 1 (1.4) 0 (0) 17 (0.8) 

American Indian or Alaska Native 1 (0.4) 3 (1.6) 0 (0) 0 (0) 0 (0) 23 (1.1) 

Other Race 9 (3.7) 10 (5.3) 2 (1.7) 5 (6.8) 3 (4.7) 146 (7.3) 

Hispanic, Latino, or Spanish origin (%) 18 (7.4) 10 (5.3) 5 (4.3) 5 (6.8) 1 (1.6) 210 (10.5) 

BMI (mean [SD]) 28.9 (7.2) 30.4 (8.0) 28.7 (7.4) 26.1 (4.7) 28.0 (7.1) 28.9 (7.0) 

Smoking status (%) 

Current 24 (9.8) 46 (24.6) 13 (11.2) 12 (16.2) 23 (35.9) 298 (14.9) 

Former 84 (34.4) 57 (30.5) 29 (25.0) 15 (20.3) 18 (28.1) 466 (23.3) 

Never 136 (55.7) 84 (44.9) 74 (63.8) 47 (63.5) 23 (35.9) 1238 (61.8) 

Hypertension (%) 116 (47.5) 77 (41.2) 36 (31.0) 24 (32.4) 25 (39.1) 609 (30.4) 

Hyperlipidemia (%) 114 (46.7) 60 (32.1) 37 (31.9) 18 (24.3) 17 (26.6) 483 (24.1) 

Type 2 diabetes (%) 57 (23.4) 37 (19.8) 16 (13.8) 4 (5.4) 13 (20.3) 263 (13.1) 

Coronary artery disease (%) 21 (8.6) 15 (8.0) 9 (7.8) 5 (6.8) 6 (9.4) 79 (3.9) 

Prior MI (%) 6 (2.5) 4 (2.1) 6 (5.2) 2 (2.7) 1 (1.6) 42 (2.1) 

Heart failure (%) 4 (1.6) 3 (1.6) 0 (0) 0 (0) 1 (1.6) 18 (0.9) 

PVD (%) 3 (1.2) 0 (0) 3 (2.6) 3 (4.1) 0 (0) 27 (1.3) 

Stroke (%) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.0) 

COPD (%) 15 (6.1) 23 (12.3) 7 (6.0) 2 (2.7) 16 (25.0) 71 (3.5) 

CKD (%) 9 (3.7) 2 (1.1) 1 (0.9) 1 (1.4) 2 (3.1) 22 (1.1) 

Cancer (%) 71 (29.1) 32 (17.1) 29 (25.0) 13 (17.6) 10 (15.6) 316 (15.8) 

High risk for cardiovascular disease (%) 52 (21.3) 53 (28.3) 17 (14.7) 11 (14.9) 15 (23.4) 403 (20.1) 

High risk for lung cancer (%) 29 (11.9) 37 (19.8) 22 (19.0) 9 (12.2) 23 (35.9) 235 (11.7) 

High risk for breast or ovarian cancer (%) 28 (11.5) 19 (10.2) 13 (11.2) 8 (10.8) 8 (12.5) 286 (14.3) 

BMI = body mass index; COPD = chronic obstructive pulmonary disease; CKD = chronic kidney disease; MI = myocardial infarction; PVD = peripheral vascular 

disease. 
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esult. For example, some participants had up to 8 separate results re-

urned. Future studies may want to consider more stringent criteria for

rgent or emergent findings, which would lead to a smaller volume of

esults to return. In addition, future development of a model to predict

esource requirements for a return of results process based on patient

omorbidities, number and type of tests performed, length of trial, and

ther variables would be useful in study planning. 

All emergent findings required direct contact with the participant, ei-

her in person at the study visit or over the phone, and the study clinician

eturning the result also generally helped to arrange or facilitate urgent

ollow-up for the participant. While urgent results could be returned via

he EHR if participants had created their own EHR account, many were

eturned via phone call. In part, this was because many participants had

uestions about their results, and some had significant anxiety around

heir abnormal tests, which were better addressed over the phone. In

uture studies, ensuring that participants allow their personal clinicians

o be contacted by study staff may help to alleviate both the anxiety of

articipants and the burden on study staff. However, this would poten-

ially increase the burden on the participants’ clinicians, which would

eed to be closely evaluated and weighed. 

The PBHS effort to return individual-level results reflects a move-

ent toward viewing participants as partners in research rather than

ubjects. Indeed, many studies have clearly shown that research partic-

pants want their results to be returned to them: a review of 8 studies

hat assessed participants’ attitudes toward receiving individual-level

esults revealed that the overwhelming majority wished to receive such

esults. 7 Importantly, this finding was consistent across types of clinical

esearch and disease states. The desire to receive individual-level results
7

ay reflect one of the expectations that people have when participating

n research, which is to improve one’s own health. 8 Participants may

lso desire to have information that is relevant for family members or

hey may believe that the return of individual-level results is the right

f participants and shows respect. 7 Therefore, it is important that plans

nd investment in resources for return of results are made at the study

esign phase. 

Despite increasing calls for return of results, minimal guidance has

een published on how to accomplish this process. In genetics, multi-

ite research programs, including the Clinical Sequencing Exploratory

esearch (CSER) Consortium and the Electronic Medical Records and

enomics (eMERGE) Network, have developed practical strategies to re-

urn genetic data to participants. 9 . Other groups have also published rec-

mmendations and consensus statements to guide the return of genetic

ata. 10-12 Additionally, environmental health biomonitoring science has

rovided optimal methods to communicate results to participants. 13 , 14 

owever, outside of these fields, recommendations for return of results

re sparse. In response to a request by the National Institutes of Health

NIH), Centers for Medicare and Medicaid Services, and Food and Drug

dministration, the National Academies released guidance on return-

ng individual-level research results to participants. 5 While this report

learly endorses return of results in principle, minimal details are given

n exactly how to carry this out (ie, which results, when, how, and by

hom should they be returned). Even less is known about the impact of

eturn of results on study investigators and study resources. 

Several caveats should be considered when interpreting our work.

his is the experience of a single study, and as such, the frequency and

ypes of flagged results may not be generalizable to other studies or pop-
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lations. The PBHS study performed extensive imaging, including eye

maging, which was beyond the testing typically conducted in studies.

hese tests resulted in a larger burden of urgent and emergent find-

ngs. While urgent and emergent results were partially defined by clin-

cal guidelines, some determinations could not be made based on the

uidelines given the extensive phenotyping and lack of guidelines in

his space. Therefore, our RoR Committee protocols could serve as a ba-

is for future studies to consider in their return of results protocols. The

xact time spent by each clinician returning results was not recorded,

or was clinician perception of the process. Additionally, we do not yet

now how participants perceived the return of results process, what they

id with the information, and how it impacted their health care; these

tudies are currently underway. 

The scientific community’s understanding of the return of individual-

evel, clinical (ie, nongenetic or nonenvironmental) results to research

articipants is still in its infancy. Indeed, much is still unknown about

he overall utility of returning results to participants, the effects on var-

ous stakeholders, and optimal ways to conduct the process. Specifi-

ally, whether and how participants utilize the returned information

nd the impact on participant engagement in research are important

aps in knowledge. Furthermore, the impact of returning results can

ary by age, gender, race and ethnicity, and socioeconomic status. A

ritical question is whether returning results can increase engagement

n clinical research from traditionally under-represented groups. In addi-

ion, the process of returning results must be streamlined and optimized.

ore research is required to understand whether individual clinical re-

ults can or should be returned by study personnel other than clinicians,

hether it can be done entirely through digital means, and whether cer-

ain modalities are preferred by participants over others. Because par-

icipants may prefer different methods, efforts should be made to un-

erstand how best to tailor the process of returning results by study, by

esult type, and most importantly, by participant. 

Given these critical unanswered questions, we advocate for the col-

aborative development of a research agenda that is focused on opti-

izing the return of individual-level clinical results in research studies.

uch an endeavor will require recognition and support from funding

gencies, such as the NIH and Patient-Centered Outcomes Research In-

titute. Stakeholders, including researchers, participants, and funders,

ill need to co-develop this research agenda to ensure that all view-

oints are represented. Only then can the return of results process el-

vate clinical research as a true partnership between participants, fun-

ers, and researchers. 

ONCLUSIONS 

The PBHS study is one of the first clinical research studies to system-

tically and rigorously return a wide variety of individual-level clinical

esults to research participants. The process outlined herein led to the

eturn of clinically important test results but was resource-intensive.

he return of results is an important component of the synergistic re-

ationship between researchers and participants and is the subject of

ncreasing attention. However, much remains unknown about how the

eturn of results impacts both participants and research programs and

ow this process can be streamlined and optimized according to par-

icipant preferences. This will require a concerted effort to develop a

esearch agenda around the return of results that includes the perspec-

ives of participants, researchers, and funders alike. In the meantime,

he PBHS experience can serve as a guide for researchers committed to

eturning individual-level clinical results to participants. 
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