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health literacy challenges for research participants of 
neuroimaging studies

Neuroimaging researchers using Magnetic Resonance 
Imaging (MRI) technology often discover incidental 
findings (IF) in up to 70% of MRI scans [1]. Over 
the past decade, neuroimaging researchers, institu-
tional review board (IRB) committees, radiologists 
and larger granting agencies such as the U.S. National 
Institute of Health (NIH) have struggled with how 
best to manage IF in MRI research protocols. Some 
agreement exists in this area, partially due to guidance 
from The Presidential Commission for the Study of 
Bioethical Issues, so that investigators need to, at a 
minimum, anticipate the likelihood of discovering IF 
on MRI scans [2, 3]. However, guidance on whether to 

disclose such information to research participants is 
still inconsistent. Certain investigators feel providing 
research MRI findings to participants could increase 
participant distress, overtax primary care doctors with 
increased appointments, and create financial burden 
and liability for research institutions [4-11]. Some 
IRBs consider disclosure of findings to be necessary in 
honoring the Belmont principles, particularly auton-
omy [12]. Other empirical work targeting participants 
involved in MRI research suggests research partici-
pants want to know about any discovered findings 
[13-15].
In considering the disclosure of IF information to 
research participants, it appears one of the main 
challenges is translating the complex nature of the 
radiology report into language accessible to research 
participants. Health literacy, defined as the degree 
to which an individual can gather, interpret and 
understand health information and navigate health 
services, is one of the most important reasons that 
individuals have difficulty making appropriate deci-
sions from complex health information; health lit-
eracy is a national problem that extends beyond 
neuroimaging. Overwhelming evidence links poor 
health literacy abilities with medication errors, 
higher hospitalization rates and lower use of pre-
ventative services [16-18]. In the context of disclos-
ing research MRI IF, health literacy abilities may 
play a key role in determining how participants 
respond to receiving their IF information, utilize the 
health care system and the burden imposed upon 
imaging investigators. 
The purpose of our study was to identify the extent 
of the health literacy challenges created by returning 
IF reports to neuroimaging research participants. The 
multi-method study, sampling two unique groups of 
key stakeholders for a retrospective survey and series 
of focus groups, sought to (1) explore the health lit-
eracy abilities of research participants and character-
ize their experience of receiving IF information; and 
(2) measure the broader impact of returning IF on 
neuroimaging investigators, IRB committee members, 
and primary care physicians. 
We identified six key stakeholder groups: prior MRI 
research participants, parents of children who were 
MRI research participants, community members, IRB 
members, imaging investigators and primary care 
physicians. Each group participated in a focus group 
discussion with their like stakeholders (e.g., groups 
composed of only research participants). A sepa-
rate sample of prior MRI research participants also 
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It is widely accepted that any incidental 
findings discovered in imaging studies 
should be communciated to the partic-
pant in the study, particularly if this is a 
non-routine, research protocol. However, 
participants’ understanding of the 
significance of any such findings can 
depend on their level of health literacy 
of the particpant. This article summa-
rizes a recent analysis of the challenges 
that often arise in research neuroimag-
ing studies regarding the appropriate 
communication of incidental findings to 
particpants who have varying health lit-
eracy levels. Suggestions are proposed 
to alleviate the problem. 
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completed a brief survey describing 
their experience in receiving IF infor-
mation, their health literacy abilities 
and other demographic information. 
(Full description of the methods for 
this study are provided elsewhere [3, 
12, 19]).
Key findings from this study sug-
gest participants report high health 
literacy skills [m=87.3 on a scale of 
1-100, see Figure 1], however 67% did 
not seek medical care when recom-
mended to do so by their radiology 
report. Further, many participants in 
the focus groups discussed how they 
could not understand the findings 
described in their report. 
As one participant commented:

“There’s no way to really tell a 
lot of times if you have a sinus 
infection or if you have brain 
cancer. There’s just jargon on 
there in my eyes, it’s just what-
ever the radiologist and physi-
cian want to put on there. It 
means nothing to people like 
me.”
Furthermore, participants and par-
ents of child participants expressed 

the desire to receive additional infor-
mation explaining their IF report in 
accessible language. One representa-
tive comment from that discussion:

“I wish that information in more 
general terms was on my copy, 
front page, so that when I look at 
the radiologist’s summary that 
says may or may not be of medi-
cal concern, right below it I’m 
not freakin’ out because I’m like 
oh look, general terms, I’m okay, 
common that I have a cyst, not 
a big deal [sic].” 

 The groups of “professional” stake-
holders, (investigators, IRB members 
and physicians) expressed similar 
concerns that participants will not be 
able to understand the information in 
a radiologists’ summary that is neces-
sary to communicate to other health 
professionals. 

One IRB member in particular 
commented:

“I think it could be potentially 
damaging if you tell somebody 

all of the things you found that 
were maybe benign and then 
they go out and commit sui-
cide because they don’t know or 
didn’t get the correct follow up 
for those things, or weren’t told 
about them in great detail.”

 Professional stakeholders also 
expressed concern about the burden 
of managing participant responses to 
their radiology reports. The poten-
tial consequences of disclosing IF 
ranged from the impact on research 
time and future recruitment to the 
potential burden on the healthcare 
system if research participants fol-
lowed up on medically insignificant 
IF. In response to this possibility one 
physician stated:

“I just worry… I have so many 
patients who want to come for 
appointments and can’t get in 
and I worry about six more 
appointments wasted to deal 
with this kind of thing.”

Overall these findings suggest all the 
stakeholders involved in the disclo-
sure of IF from MRI research hold 
significant concerns regarding the 
incomprehensible medical jargon 
used in radiology reports. However, 
the challenge, from the perspective 
of investigators and radiologists, is 
that simplifying the radiology report 
information alone would reduce its 
clinical utility for follow up care. The 
present findings suggest the majority 
of participants are not following the 
recommendations outlined in their IF 
radiology report, potentially because 
they do not understand the informa-
tion. In this way the health literacy 
abilities of research participants pres-
ents a challenge to providing them 
with potentially important medical 
information. 
These concerns stand in contrast 
to evidence throughout the existing 
literature describing participants’ 
expectations for receiving IF from 
research studies. All stakeholders feel 
the ethical approach is to report IF to 
participants [12-14, 19]. In work by 
Kirschen and colleagues, over 90% 
of research participants wanted IF 

Although many participants in the neuroimaging study considered that they had high health literacy levels, in fact 
in subsequent focus group meetings many stated they couldn’t understand the findings in the report. 
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information communicated to them [13]. This demand 
for information was recently echoed in the Presidential 
Commission for the Study of Bioethical Issues’ report 
for investigators to anticipate and communicate their 
approach in managing IF [2]. Furthermore, research 
from our local imaging institution suggests the poten-
tial of increased burden to the healthcare system by 
reporting IF is minimal [3] and that 90% of research 
participants believe receiving IF is a benefit to study 
participation [12].
Another consistent theme from participants who par-
ticipated in this study was their desire to have the abil-
ity to follow up with someone, to ask questions or to 
receive more insight to help explain their findings. In 
a preliminary effort to address this issue, our research 
institution includes a cover letter accompanying all 
radiology reports that explains the general nature of 
IF in lay language, and lists the contact information 
for our Medical Director in the event participants have 
questions about their IF. However, we would further 
advocate for materials specifically tailored for partici-
pants with the lowest level of health literacy skills and 

the use of other delivery mechanisms to ensure the 
information is accessible to all individuals. This may be 
initially presented in clear, and descriptive consent lan-
guage for research studies that conduct MRI scans and 
return IF reports. Investigators should include consent 
information that discusses the possible outcomes from 
an IF report and helps direct research participants to 
additional educational resources. Consideration may 
also be given for follow-up contact for participants 
with significant health findings. Additional resources 
may also need to be developed to help educate partici-
pants, such as an easily navigable website that provides 
information about the most common brain imaging IF. 
These informational resources, written in lay language, 
may address the gap between participant health literacy 
skills and complex clinical information presented in 
radiology reports. 
Until recently, the topic of health literacy has not been 
openly discussed as a concern of radiologists or inves-
tigators who return IF. The present findings reveal the 
potential importance of considering a participant’s ability 
to understand IF information in order to make appro-
priate decisions. This leaves imaging researchers faced 
with a complex problem: they don’t expect participants 
to understand the radiology jargon, yet they believe the 

participants ethically deserve the information. Further-
more these findings may suggest a potential opportunity 
for radiologists to increase their involvement in helping 
optimize communication with lay participants. To help 
address these concerns, additional resources accompany-
ing radiology reports are needed to help bridge the com-
munication gap between investigators, radiologists and 
participants. 
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“ ... imaging researchers are faced with 
a complex problem: they don’t expect 

participants to understand the radiology 
jargon, yet they believe the participants 

ethically deserve the information...” 


