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Participants
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Abstract

Neuroimaging is increasingly used to
understand conditions like stroke and
epilepsy. However, there is growing
recognition that neuroimaging can
raise ethical issues. We used
interpretative phenomenological
analysis to analyse interview data pre-
and post-scan to explore these ethical
issues. Findings show participants can
become anxious prior to scanning and
the protocol for managing incidental
findings is unclear. Participants lacked
a frame of reference to contextualize
their expectations and often drew on
medical narratives. Recommendations
to reduce anxiety include dialogue
between researcher and participant to
clarify understanding during consent
and the use of a ‘virtual tour’ of
the neuroimaging experience.
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Introduction

UNDERSTANDING brain structure and function has
clear benefits for health psychology; neuroimaging
techniques, such as MRI (magnetic resonance
imaging) and fMRI (functional magnetic resonance
imaging), have contributed to our knowledge of the
diagnosis and management of conditions such as
epilepsy (Brodie & Stephen, 2007), Alzheimer’s
disease (Illes, Rosen, Greicius, & Racine, 2007) and
stroke (Lindberg, Schmidtz, Forssberg, Engarat, &
Borg, 2004). Consequently, neuroimaging health
research is increasingly prevalent in both clinical
and research settings (Bandettini, 2007). Growing
use of neuorimaging techniques raises ethical con-
cerns related to restriction of movement and
informed consent.
Although non-invasive, MRI does impose restric-

tions on space and movement (Murphy & Brunberg,
1997) and the noise the scanner makes can be intru-
sive (Harris, Cumming, & Menzies, 2004). Some
patients have commented that they felt as if they had
been ‘buried alive’ (Grey, Price, & Mathews, 2000)
and others describe feeling ‘scared’ or ‘nervous’
before participating in neuroimaging research
(Cooke, Peel, Shaw, & Senior, 2007). These restric-
tions can lead to claustrophobia and/or anxiety which
can increase movement inside the scanner (Grey
et al., 2000) and such movements can degrade the
image quality and therefore its diagnostic utility
(Murphy & Brunberg, 1997). Furthermore, repeated
negative experiences of scanning may lead to proce-
dure-induced claustrophobia (Grey et al., 2000).
Grey et al. (2000) tested whether providing

patients with an information booklet explaining
what happens during a scan, posted in advance,
would reduce anxiety levels. On arriving for their
scan patients were asked whether they understood
the leaflet and were given a tape-recorded demon-
stration of the noise made by the scanner. Patients’
anxiety was measured before and after the scan
using Spielberger’s Trait Anxiety Inventory
(Spielberger, 1983). Findings showed that post-scan
anxiety levels of the group who read the leaflet were
significantly lower than a control group who did
not. Other anxiety-reduction intervention studies
have incorporated cognitive and behavioural inter-
ventions, relaxation, information modelling and
breathing techniques with varying levels of success
(e.g. Byers, Soper, Miller, & Springer, 1984; Horne,
Vatmanidis, & Careri, 1994; Quirk, Letendre,
Ciottone, & Lingley, 1989a; Quirk, Letendre,

Ciottone, & Lingley, 1989b; Weinman & Johnston,
1988; Wilson-Barnett, 1992).
The second issue is the management of incidental

findings. An incidental finding is the discovery of any
suspicious anatomical abnormality in a neuroimage,
obtained in research or clinical settings, which is
unrelated to the purpose of the scan (Kirschen,
Jaworska, & Illes, 2006). Investigations of incidental
findings in medical settings are found in retrospective
studies (e.g. Messersmith, Brown, & Barry, 2001;
Roof, Gregorio, Kulko, & Palermino, 1999; Wagner,
Morrison, Carrino, Schweitzer, & Nothnagel, 2002).
Kirschen et al. (2006) conducted one of the few stud-
ies with healthy volunteers. They made clear that
researchers were not qualified to make diagnostic
interpretations of scans and that the scan would not
constitute a clinical examination. Half the sample
(54%) expected a brain abnormality to be identified,
if one existed, despite 84 per cent knowing it was very
unlikely that a physician would review their scan.
Kirschen et al. (2006) advise that participants should
be told whether the scan and/or researchers are capa-
ble of identifying existing pathology and if they are
what the process is for handling incidental findings.
There are clear ethical implications for participants
who misunderstand or are misinformed.
We take a qualitative approach using interpreta-

tive phenomenological analysis (Smith & Osborn,
2008) to interrogate the ways in which individuals
make sense of their brain scan experience. By draw-
ing on expectations and experiences we will address
the ethical concerns outlined above and hope to
inform future ethical guidelines for neuroimaging
practices.

Method

Study design and participants
Following university ethical approval, undergradu-
ate students were recruited. Seven volunteers
agreed to a pre-scan interview (approximately one
week prior to the scan), an anatomical MRI brain
scan (which involves a four to five minute scan of
the structure of the brain) and a post-scan interview
(within one or two weeks of the scan). All partici-
pants were female undergraduate psychology stu-
dents aged between 18 and 26. One described
herself as Indian British while the remainder were
white British. Participants received course credit.
Informed consent was obtained prior to pre-scan
interviews and all participants went through the
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standard protocol for neuroimaging studies (see
Fig. 1). Each participant was given a pseudonym
and any other identifying information was removed
from their data.
The neuroimaging protocol is detailed and strin-

gent. However, as previous research has indicated
people do not always digest information in ways
anticipated by researchers. For example, Kiviniemi
and Rothman (2006) found that participants showed
selective memory for health-related information;
they were better at recalling information that was
consistent with their own attitude. In a systematic
review of interventions to achieve better informed
consent, Flory and Emanuel (2004) concluded that
dedicated one-to-one, face-to-face time with a mem-
ber of the research team (or neutral educator) was
the most effective way of improving understanding
of the activity to which patients/ participants are
consenting.

Data collection
Interviews were guided by a semi-structured sched-
ule but took a flexible approach so participants
could speak freely (Kvale, 1996). Questions were
framed in an open-ended manner (e.g. Can you tell
me about your reasons for taking part in this study?
What do you think the scan will involve? Tell me
about your experience in the scanner.). Interviews
were transcribed verbatim.

Analysis
Data were analysed using interpretative phenome-
nological analysis (IPA; Smith & Osborn, 2008), a
method used widely in health psychology (e.g.
Bramley & Eatough, 2005; Shaw, Wallace, &
Bansal, 2003; Smith & Osborn, 2007; Turner,
Barlow, & Ilbery, 2002). Transcripts were read
initially to achieve a broad understanding of

participants’ pre- and post-scan accounts. The lead
analyst (RS) then proceeded with an in-depth read-
ing of the first pre-scan interview. Notes were made
to summarize what the participant said and to high-
light anything significant. On subsequent readings
tentative interpretations were made which formed
emerging themes. The analyst then moved on to the
next participant’s pre-scan interview and repeated
these steps. All pre-scan interviews were examined
in the same way before moving on to post-scan
interviews. Two sets of themes were produced, one
derived from analysis of participants’ expectations
and one from their reflections on the experience.
The pre- and post-scan accounts from each partici-
pant were then investigated in turn to get a sense of
individuals’ experiences in light of their expecta-
tions. Next, the lead analyst consulted the research
team to discuss and reflect upon emergent themes
and to ensure they adequately portrayed participants’
accounts.

Findings

The themes presented include: anticipating the MRI
experience; expectations of a diagnosis/clean bill of
health; submitting to a medicalized context; and
MRI scanning as a bodily encounter.

Anticipating the MRI experience
This theme describes the mixed emotions partici-
pants recounted in their pre-scan interview. As
‘naïve subjects’, some participants were eager for a
novel experience but sometimes this excitement
was mixed with nerves (see Fig. 2). Becky and Jo
were also unsure what to expect and gave potential
reasons why neuroimaging participants may feel
nervous; Becky expected to feel claustrophobic
inside the scanner and Jo was unsure how she would

The MRI scanner is housed in a university building which functions as a clinic and research centre.
Participants receive an information sheet, screening and consent forms to help them decide whether
to take part. The information states that MRI scanning ‘poses no direct health risks’ but that certain
people should not be scanned: individuals with a pacemaker, clips or other metal implants and those
with ‘body-piercing items’. The only reference to incidental findings is through asking participants to
provide the name of their GP (whom by consenting participants authorize researchers to contact):
‘there is a very small chance that the scan could reveal something which required investigation by a
doctor. If that happened, we would contact your doctor directly’. There is a warning that those likely to
feel ‘very uneasy in this relatively confined space (suffer from claustrophobia)’ should not take part.

Figure 1. Neuroimaging protocol.
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exit it should she start to panic. When asked why
they volunteered for the study, several participants
said they wanted to see a ‘picture’ of their brain.
These data give a flavour of how participants

anticipated feeling prior to and while having
the scan. Asking to see a ‘picture’ of their brain
indicated a desire to find out about their own health
and brain function as well as a curiosity about
their body.

Expectations of a diagnosis/clean
bill of health
Following on from this curiosity, participants
expected the scan itself, and the researchers, to be
able to identify anatomical abnormalities should
they exist. For some, a concern for brain health was
a precursor to their nerves (see Fig. 3). It is unclear
from Dawn’s account whether the researcher
explained the protocol for incidental findings in

more detail. Dawn’s concern about being contacted
suggests that a time limit for identifying abnormal-
ities and informing participants’GPs may be useful.
Together these extracts indicate flaws in the con-

sent process. Despite detailed information provision
throughout screening and consent, these partici-
pants did not fully understand the protocol for inci-
dental findings. First, despite having consented to
take part in a scan purely for research, participants
believed their anatomical scan would involve a clin-
ical examination (or diagnosis). They believed that
researchers were trained to perform such an exami-
nation and that they could do it at the time. Second,
the information provided does not outline the dif-
ference between using scanning diagnostically ver-
sus using it to collect research data. Consequently,
participants are led to believe that having a scan for
research is equitable to having a scan for medical
purposes, if only in terms of its diagnostic potential.

I suppose I’m feeling quite nervous because I don’t know what to expect but on the other hand I’m quite
excited because I’ve never seen one of these scanners so it’s quite exciting in that aspect, but yeah I’ll
be fine. I’m happy with it. (Karen; pre-scan)

Interviewer: When you’re actually in the scanner, how do you think you’ll feel?
Becky: Isn’t it quite claustrophobic? (pre-scan)

Interviewer: How are you feeling about having the scan at the moment?
Jo: I am a little bit worried because I don’t know whether I’d like panic when I was inside

or something because obviously once you’re inside you’re—there’s not really a lot you
can do [laughs], you’re stuck [laughs]. (pre-scan)

I’m just interested in finding out what my brain looks like and stuff like that, so I’m more interested and
sort of curious. (Helen; pre-scan)

Figure 2. Data extracts: anticipating the MRI experience.

I’m not so [nervous], I think I might be a bit, not now but in my post scan [interview] I might be if I hear
them whispering ‘oh there’s something wrong there’ or something like that [laughs]. Then I might be but
other than that no I’m not. (Nina; pre-scan)

I was a bit nervous because I said ‘if you find anything abnormal you have to tell me’ and I was a bit
nervous in case they said, in case like they found anything and then [the scanner] said ‘we do pass it
on if we find anything’ so now I’m thinking I hope no-one contacts me. (Dawn; pre-scan)

Figure 3. Data extracts: expectations of a diagnosis/clean bill of health.
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Submitting to a medicalized context
This theme illustrates the pervasiveness of a medical
narrative in participants’ understanding of their MRI
experience. It is clear above that volunteers expected
a medical diagnosis and therefore did not fully
appreciate that this research procedure did not con-
stitute medical treatment. In Nina’s account (see
Fig. 4) we see that the physical experience and sur-
roundings in which the scan takes place also invoke
a medicalized context. Here Nina is drawing on the
wider cultural code of medicalization; tests are con-
ducted to determine illness which then requires
treatment. The possibility of incidental findings,
however, emphasizes to Nina the connection
between the research scan for which she volunteered
and its clinical equivalent. Invoking a medicalized
narrative brings with it the power dynamic of author-
itative clinician (or in this case, researcher) and sub-
missive patient (participant). Indeed, being a
participant in research that involves physical testing
of any kind arguably demands that a participant sub-
mits to the researcher (the historical term, ‘subject’,
is potentially more descriptively accurate in this
instance). In both her pre- and post-scan interviews,
Jo demonstrates this submissiveness; as we saw ear-
lier she anticipated feeling ‘stuck’ and following the
scan she compared this feeling to the experience of
being in a dentist’s chair.
Both Jo and Elizabeth conjure this classic anxiety

provoking image. For Elizabeth it is possible that
drawing on this experience in her pre-scan inter-
view had a derogatory effect on her MRI encounter.

While waiting for the scan Elizabeth started to
panic resulting in her exiting the scanner without
the scan being conducted.
We can learn from Elizabeth’s experience in

several ways. In her pre-scan interview Elizabeth
expected to feel claustrophobic (‘just lay down and
they put you in the scanner and hope for the best
and just [laughs] and just be extremely claustro-
phobic’) but this did not prevent her consenting to
participate. Perhaps the phrase ‘suffers from claus-
trophobia’ in parentheses on the information sheet
was not stressed enough or perhaps it is stated too
formally thereby seeming to require a medical
diagnosis of claustrophobia. Furthermore,
Elizabeth may not have felt she was ‘claustropho-
bic’ when completing the screening form, yet she
still experienced an adverse reaction. A reference
to claustrophobia may be too specific. Second, it is
clear that Elizabeth felt a degree of obligation to
make good her consensual agreement (‘I got so
frustrated with myself ‘cause I couldn’t do it and
I’d let people down which made it even worse’).
This reminds us how crucial it is to emphasize that
participants may withdraw at any point during the
research activity without prejudice, and more sig-
nificantly, without feeling responsible for any dis-
ruption or loss of data. Her last sentence in the
extract in Fig. 4 indicates Elizabeth is aware that
her emotional response goes against her rational
judgement; she knows why the restraints are in
place but this does not prevent her physical reac-
tion to panic. This suggests that ‘informed consent’

It portrays the image of you going into hospital and going into the scan to see if something is wrong
with you, and then they could turn around and say ‘oh yeah there is something wrong’. And then I think
it’s just, I just think it’s that. It’s that whole image it portrays. (Nina; post-scan)

It was a little strange. It’s a bit like being at the dentist when you’re, you’re in the same sort of, although
you’re lying down it’s like being in a [dentist’s] chair. You’re just sort of stuck there. (Jo; post-scan)

Well I was laying there … and erm I think I’d just made myself worked up so badly that I just wanted
to sit up. So I just said to them ‘look please’, course they come back into the room and said ‘is every-
thing okay?’ and I was like ‘no not really can I just sit up?’ and they were showing me—it was like in a
dentist—they were showing me how this chair works and stuff … but then I just physically could not
have got back into that thing. It’s just I can’t explain it the fact that, it’s just that thing that holds your
head in. I think if you didn’t have that it wouldn’t be so bad. Because then you’ve got the feeling that
you can move. But even the earphones restrict movement obviously which is the whole point of it
anyway but you know. (Elizabeth; post-scan)

Figure 4. Data extracts: submitting to a medicalized context.
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is not always achieved despite the cautionary steps
taken in this case. The final theme goes some way
to explaining this phenomenon.

MRI scanning as a bodily encounter
Much of what participants said illustrates their diffi-
culty in forming tangible expectations of what would
happen in such a novel encounter. Dawn (see Fig. 5)
struggled to imagine what would physically happen
despite having received information in advance
(‘I didn’t actually know anything’). We know that
information is sometimes insufficient but these data
stress the need to inform participants of the physical
nature of what is expected. The written description of
noise, confinement and so on, with the benefit of
hindsight, does not adequately describe to these par-
ticipants what actually happened to their body.
Participants were required to consent to the proce-
dure based on a written description and were then
expected to submit their body physically to the
researcher in order for the scan to be conducted. This
represents the embodied nature of self; participants
need (as far as possible) a bodily (sensual) experi-
ence in order to understand and therefore be prepared
for a physical procedure. Extracts in this theme indi-
cate the significance of embodied information, such
as audiovisual and physical cues, as a means of
fully preparing participants.

Summary of findings and discussion
The overriding concern in these accounts is the dif-
ficulty of anticipating a novel neuroimaging experi-
ence. First, there is naïve curiosity and excitement
about a novel experience; second, participants
developed somewhat misguided expectations of the
scan’s capability. The perceived medicalized context
in which the scans took place meant participants
drew upon comparable experiences in clinical set-

tings, which invoked narratives of illness, treatment
and practitioner–patient relationships. This made
participants nervous because they expected to be
told whether their brain was healthy, positioning
them almost as patients. Finally, we see that partic-
ipants faltered in forming expectations of the scan
because they lacked embodied knowledge of the
essence of the experience. This meant that despite
having received detailed written information and the
opportunity for verbal clarification from researchers,
participants felt they had been ill-prepared for
their MRI experience.
Our findings confirm Cooke et al.’s (2007) obser-

vation that research participants may become anx-
ious prior to having an MRI scan. Furthermore, the
level of anxiety Elizabeth experienced may have
necessitated sedation if the scan were required for
medical purposes (Murphy & Brunberg, 1997). We
therefore re-emphasize the need for techniques to
identify in advance those who are predisposed to
anxiety or claustrophobia (Grey et al., 2000).
Our findings support Flory and Emanuel’s (2004)

proposal of the need for further face-to-face discus-
sion between researcher and participant to clarify
the meaning of statements made during consent and
screening. For instance, it is necessary to clarify
with participants what constitutes claustrophobic
reactions or anxiety levels that would be detrimen-
tal either in terms of their exposure to unnecessary
risk or the utility of the scan. We advise therefore
that a routine exchange between researcher and par-
ticipant focusing on definitions and clarifying what
sort of reaction may be problematic or unpleasant
become part of standard protocol for neuroimaging
research. The focus should be on an interaction
rather than a researcher being present in a passive
way to answer questions; our results show that
‘naïve subjects’ lack a frame of reference for this

Figure 5. Data extracts: MRI scanning as a bodily encounter.

Interviewer: You said you were a little bit nervous but mainly excited. What was the nervousness
about?

Dawn: I think it’s just the unknown really, not knowing exactly what I was going to expect
because nobody said—gave me a full overview of what exactly would be happening.
I mean I was told I would have to lie down and I’d be going into this machine thing
and there’d be loud noise but I didn’t actually know anything. I just didn’t know what
to expect actually being in there. That was all really. I think if I’d done it loads of times
before then I wouldn’t have felt that, but you know. (post-scan)



novel experience and may not therefore know what
questions to ask. This simple shift in dynamic
during consent may prevent future participant
misapprehensions.
Another issue highlighted by Grey et al. (2000)

was the possibility of procedure-induced claustropho-
bia following repeated scans. Our analysis of partici-
pants’ expectations and experiences revealed that
their lack of embodied knowledge of the MRI proce-
dure left them uncertain what to expect. Drawing on
Merleau-Ponty’s ([1945] 1962) notion of the body-
subject, this finding illustrates how we experience
things primarily through our body; we speak with our
body and understand with our body. Thus, when our
body lacks a frame of reference in which to contextu-
alize a novel experience, it is unable to attach mean-
ing to it. The body is inextricably linked to our social
world and our understanding of encounters with it is
embedded within our physical (or embodied) experi-
ence. In terms of understanding the potential for pro-
cedure-induced claustrophobia, our results indicate
that it is unlikely. This theorized analysis demon-
strates that once an individual has undergone the
physical process of having anMRI scan they will pos-
sess embodied knowledge of it which will be drawn
upon to inform future encounters with the same tech-
nology. In terms of preparing participants for their
MRI experience this finding further strengthens pre-
vious suggestions for a ‘virtual tour’ of an MRI scan-
ner, which includes sensory information (Bryers et al.,
1984; Cooke et al., 2007; Grey et al., 2000).
The second substantive issue is the protocol for

dealing with incidental findings. Our findings cor-
roborated Kirschen et al.’s (2006) in that many par-
ticipants believed researchers would diagnostically
interpret their scan. The MRI scanner we used is
located in a semi-medical environment, which high-
lights the already prominent clinical connotations
the technology invokes. This ready association with
hospitals, illness and treatment strongly influenced
participants’ expectations of what it means to have
an MRI scan. It is clear that researchers need to
state and stress to participants their capability of
conducting clinical examinations and the method
for informing them of results. Moreover, when
scans are conducted purely for research, it must be
made clear to participants that this will preclude any
routine diagnostic procedure.
While this study may be criticized for its small

and homogeneous sample, this is exactly the kind of
sample most appropriate for IPA research (Smith &
Eatough, 2006). The purpose is not to generalize in

the traditional sense, that is, ‘vertically’ to the rest
of the population via a representative sample, but to
generate concepts and theoretical understanding
which may be transferred to different settings ‘hor-
izontally’ (Guba & Lincoln, 1985;Yardley, 2000). It
is clear that similar studies with different groups—
particularly men, non-students, older and younger
individuals and, importantly, clinical patients—
would benefit the knowledge base.
In summary, we have presented a detailed analy-

sis of two ethical concerns in neuroimaging research
and provided recommendations to address them.
Our findings demonstrate the value of attending to
participants’ in-depth experiential accounts in order
to inform practice.We highlight the need to embrace
the body-subject, first, when designing information
provision and, second, when designing interventions
to identify those predisposed to anxiety or who suf-
fer from claustrophobia. We must endeavour to offer
participants (and patients) an embodied ‘taster’ or
virtual tour of the scanner (Bryers et al., 1984;
Cooke et al., 2007; Grey et al., 2000) and this must
be accompanied by a discussion to clarify the mean-
ing of terms used during consent (Flory & Emanuel,
2004). This ‘insider’s perspective’ (Conrad, 1987)
enables us as health psychologists to develop an
informed and proactive way of dealing with the
ethics of neuroimaging research and practice that
will adequately address the needs of those being
scanned because it was derived from their own first-
hand experiential accounts.
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