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ABSTRACT

We report preliminary findings from a study of patient-volunteer experience in a clinical trial of optical mammography.  We hypothesise that this qualitative data can usefully supplement the technical data collected during clinical tests and be of practical value in decision-making about design modifications, development priorities, and improving acceptability to patients. Findings from interviews with volunteers to date suggest that this method may establish new design criteria not deducible from routine data collection.
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1.  introducTION
This paper reports on a novel addition to the normal clinical trial protocol, which involves collecting qualitative data from the human volunteers taking part in the trial regarding their views on the system under test and suggestions for its development.   The paper provides an outline of the information collection process and the impact that patient feedback has had so far on the design of the tests of the imaging system and our understanding of the researcher-subject relationship.   This element of the study involves a collaboration between medical physicists and sociologists of science.

The Biomedical Optics Research Group at University College London (UCL) have recently begun a programme of clinical tests to assess three-dimensional (3D) time-resolved optical tomography as a means of detecting and specifying breast disease.
,
 Data is obtained using a 32-channel time-domain system, described in detail by Schmidt et al.
  The instrument, known as MONSTIR (Multi-channel Opto-electronic Near-infrared System for Time-resolved Image Reconstruction), records the temporal distribution of transmitted light at up to 32 locations on the surface simultaneously in response to illumination by picosecond pulses of light at wavelengths of 780 nm and 815 nm. Image reconstruction is performed using an iterative, non-linear algorithm developed at UCL by Simon Arridge and Martin Schweiger.
 Alongside this we have set up the programme referred to above, consisting primarily of interviews with the human volunteers taking part in the trial to elicit their experience of the system and their views on its acceptability to patients. 

We hypothesise that qualitative data obtained from the test subjects can usefully supplement the physical data collected during the clinical tests, and be of practical value in decision-making about design modifications, development priorities, and improving acceptability to patients and health service professionals.   We further believe that a better understanding of the preferences and anxieties of our patient-volunteers will help to improve our research protocols and possibly also the quality of our results.

Our aim is to test this hypothesis by a 3-part process:

a) systematic collection and analysis of information from the volunteer human subjects on their experience;

b) regular feedback of this information into the research and decision-making process; 

c) assessment of its impact on project development and trial management.

2.  The experimental protocol

For preliminary breast studies a conical fiber holder has been constructed in the form of a series of three connecting rings, shown in figure 1(a). The rings are supported by an adjustable frame, shown in figure 1(b). The volunteer leans against the frame with either the left or right breast placed in either of the two holes. The rings within the holes are of different diameters to accommodate a variety of breast sizes.  The volunteer sits or stands, with her raised arms and head resting on a cushioned pad mounted on the top of the frame. The height of the rings and the angle of the frame are both adjustable. Each scanning session lasts from 30-40 minutes, including the time required to position the patient/volunteer, and typically involves two separate scans of the volunteer and a calibration measurement using a homogeneous phantom of known optical properties. Volunteers are required to remain motionless for the duration of each scan, and wear goggles to protect against accidental exposure of the laser beam.
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Figure 1.a) Source and detector fibers attached to the three rings mounted on a conical tissue-equivalent

phantom; b) Fiber holder rings and support frame for optical tomography of the breast.
3.  Qualitative study methods

The method for eliciting the volunteer contributions and assessing their value includes the following steps:

· documenting the research team's initial “vision” and project plan for development of the instrumentation, to serve as a baseline against which deviations from the plan, and their likely cause, can be assessed.  This has been done on the basis of work published prior to the start of the clinical trials and an initial round of discussion meetings;

· participant-observation at the scan sessions to record volunteer-research team interactions. The record is transcribed from notes taken on site and from tape recordings when circumstances allow;

· a one-to-one interview with each volunteer following the scan on the nature of her experience, her views and suggestions. A standard questionnaire has been developed as the basis for the interview but most questions are open-ended and volunteers are encouraged to take a narrative approach. Subject to the agreement of volunteers, all interviews are tape-recorded and subsequently transcribed on to computer;

· systematic analysis and feedback to the research team of data from volunteers: analysis is assisted by use of a commercially available software package (N-Vivo) for analysis of qualitative data.  Feedback to the team is by means of periodic written reports followed by round-table discussion;

· monitoring of changes of plan and their rationale (through discussions and written records);

· evaluation of the impact of patient feedback on system and protocol development and/or other effects, (e.g. volunteer satisfaction, lessons for trial management), via assessment of changes in, for example, equipment specification; timetable for different developments; strategies or action plans to deal with specific issues; structuring of contacts with interested groups.

To date, data has been collected and analysed from 8 scan sessions and 14 volunteer interviews.
4.  Results

This is still work in progress. The preliminary findings from the study of patient experience are based on work with a small number of volunteers and patient-volunteers and will be subject to refinement, and possibly revision, as the project progresses. Findings to date have provided information of distinct, though overlapping, kinds: 

1) practical suggestions for improvement of the man-machine interface;

2) patient/volunteer criteria for acceptance of new instrumentation and process;

3) social factors (e.g. researcher-subject relationship) important for the anxieties and satisfaction of patient/volunteers;

4) volunteer motivation.

Some of these findings have the potential to affect the development of the system in the shorter or longer term; others are more relevant to improving or sustaining the trial process and to an understanding of researcher-subject relations. In the following section we discuss each category in turn

4.1  Practical suggestions
4.1.1  Patient interface. Our user reactions helped us to see the patient-machine interface from the patient’s point of view.  The main problem with the patient interface from the research team’s point of view is ensuring good all-round contact between the breast and the circular fiber array (see figure 1(b)), given the great variability in breast size and practical limitations on the number of different ring diameters that can be offered. From the volunteer perspective this becomes a question of whether they can adopt a natural sitting or standing position, or need to brace themselves against the frame to maintain the desired position. Volunteers engaged keenly with this issue. There were many suggestions about how the interface might be improved, e.g. changing the angle, using more flexible rings, bringing the machine to the patient rather than the patient to the machine: ‘perhaps you could make it into a bra’ [P1], as one said. But also, appreciating the likely technical difficulties or objections, they offered much practical advice about where more support was needed (e.g. an armrest) or more padding to improve the present configuration. Another point made by several of the volunteers was that the plastic safety goggles they were required to wear made it difficult to rest the head on the padded support, and softer goggles would be more desirable.

4.1.2   Following our initial clinical experience, the team decided on a redesign of the interface. It would be unjustified to attribute this to the interview protocol as the limitations of the existing design were self evident at the scan sessions and showed up in the quality of data obtained. Interviews with patients did however reinforce the case for redesign by showing that interface problems went beyond the rings. Only a minority of volunteers were able physically to relax during the scan; others often made light of any discomfort at the time but enlarged on physical stresses at the subsequent interview – like the one who said:

I consider myself quite a strong and healthy person, but it was very uncomfortable [laughs a little]... they tried  to make it as comfortable as they could for me but the machine ... is not user-friendly, if you wish....... to the extent that your knees are trembling with the not ‘stand’ feel of the position. [P6]

Or another patient (from whom we got excellent images) commented that she had found it uncomfortable

because of the position of my particular lump.  Being on the side.  It was on the wrong side of the equipment. [P2]
The general point to be made here is that relying on appearances may hide from view discomforts (and, as discussed later, more serious anxieties) experienced by the patient.

4.1.3   Research environment.   The volunteers were tolerant of the fact that the scan sessions were taking place in a research laboratory and made due allowance for ‘clutter’ and feeling ‘like I was in a school science lab’ [P4]. A suggestion from a volunteer that we might have music playing during the scans has been adopted, as has another suggestion that we re-orient the volunteer’s scan position so that she faces the research team’s centre of activity rather than facing away into an unoccupied part of the room.  The latter is one practical response to what has emerged in this study as an important factor for volunteer satisfaction and cooperation, namely whether they felt isolated at any time during the experimental session (see 4.2.5 below).

4.2   Criteria for acceptance 
The criteria that volunteers used to judge acceptability were embedded in the narratives of their experience elicited at interview and in their response to standard questions on their views on the advantages and disadvantages of the system.   A consistent picture emerged, though with variations in emphasis between individuals. We discuss the main criteria below under the headings of: Safety; Functionality; Pain; Invasiveness; Isolation.  Whilst the first three of these relate clearly to medical aspects of the process, the last two have a more personal and social cast.  The first three also conformed to our prior expectations, as a research team, of what factors would be important, but we had not anticipated the significance of ‘invasiveness’ and ‘isolation’ to the patient-volunteers.

4.2.1  Safety  In discussing the potential advantages of this system over other diagnostic modalities many, though not all, volunteers stressed the fact that it did not use x-rays as a major advantage.  Some were already uneasy about the repeated x-ray exposure they had been subjected to in the investigation of their breast condition.  Most volunteers accepted the use of light as non-hazardous, with little or no questioning, and therefore welcomed the development of this technology in the hope that it might reduce the use of x-rays.

4.2.2  Functionality  Far from being impressed, or even repelled, by the technologisation of modern medicine, our volunteers were far more likely to describe it as ‘primitive’ (used particularly of the quality of diagnostic information and the breast-crushing associated with the mammogram). What these volunteers and patients were mainly looking for was clearer information, leading to more definitive diagnoses.  Whether as carers or patients, they had experienced frustration over the limitations of currently available methods and the uncertainty that resulted.  They were prepared to give high priority to the development of the new technology if it could offer significant advantages in quality and timelines of information   As one young woman said:

so many times you have a breast examination and you are just told – er – ‘No I don’t think they are anything’   Well ‘I don’t think they are anything’ isn’t quite the answer I need.  You know – and come back in 3 months’ time.  Well, maybe if something like this happens, then they could say to me ‘Well, that definitely isn’t anything.  Off you go’  [P4]
Another (not a native English speaker) expressed similar sentiments:

I guess, the way I have been explained what exactly it can do, this machine, this treatment: it will give you more accurate results.  And I think that is what every patient wants to know – more accurate results -  what’s going on in there? What are my chances? What’s happening?  I think that’s a huge advantage.   [P6]
Though these aspirations are more than any one system can hope to meet, the message coming through from many volunteers was that any new technology needed to be able to demonstrate safety, efficacy and, above all, added value.  Some volunteers referred explicitly to the optical system’s ability to detect differences in blood supply as a potentially significant addition to existing sources of information.   Along with this, the possibilities for the system to have wider uses than for breast imaging, e.g. for monitoring oxygenation in the brains of premature infants, were an important factor in volunteers’ judgements of what sort of priority this development should have among other health service priorities.

4.2.3  Pain    A number of volunteers stated that they would not have wished to take part in the research had it involved any pain.  Pain tolerance for a procedure of proven value was however (as would be expected) higher.  For example, most older patients had had mammograms, and at least one of the younger ones would willingly have had one done. Mammograms however enjoy a fearsome reputation among women, and anything that might reduce the need for mammograms therefore won firm support.  Pain of course is not the only charge laid against mammograms: the indignity of it and the exposure to x-rays were also cited.  Volunteers however left no doubts that the pain could be severe:

[it] is like a smashing – it is like they are going to take your breast out.  It is very hard ....oh my gosh. [P5]

mammogram is very painful.......they kept pressing me down [P10]

Some also drew attention to the problems of examination of a breast that was already painful. One lamented half-humourously that it was a pity the doctors would not consider taking out her ‘cyst’ before doing a further mammogram. Another expressed her relief that no kind of pressure was necessary and ‘nothing actually touched where it hurt me’ [P6].

All volunteers experienced some discomfort during the experimental scan sessions from the combination of the position required and the need to keep still for up to 10 minutes.  None however found the procedure in any way painful, and they made light of the time taken (which we had believed might be a major problem) in view of the relative ease of the procedure.  The only adverse comments about time taken were in respect of the possible strain on staff resources.  Volunteers themselves usually felt the time was not very long – compared with other hospital procedures or consultations – and that for them it passed quickly.

4.2.4  Invasiveness  When asked about their likes and dislikes relating to their experience, or their feelings in advance of doing the test scan, nearly all the patient-volunteers included comments on how much physical exposure was required in performing the scan.  One rated herself as feeling moderately anxious prior to having the scan, solely about ‘taking my kit off’.  She emphasised that

it was basically just being anxious about exposing yourself.   Because I didn’t feel anxious about the test. [P2]

Another said

I suppose I was slightly worried that it might be a bit embarrassing. [P3]

Others pointed out as positive features of the process that ‘it’s quite private...quite concealed.  I didn’t feel self-conscious’ (P1) and ‘it was quite easy with the gown and everything to be discreet’ [P4]

Given that all the patient-volunteers already had considerable experience of breast examinations as part of their medical care, and most were relatively young and of apparently independent lifestyle, we had not anticipated such a reaction. The unusual laboratory setting, and operation of the equipment by an academic, non-medical team might explain part of this sensitivity.  It is likely also to have been aggravated by uncertainty about their role – whether as patient, selfless giver, commodity or equal partner. But some comments suggested that this was a more deeply ingrained concern, though not surfacing except in the relatively private circumstances of the interview. At times the volunteers were also speaking as patients.  The first patient-volunteer quoted went on to compare her test experience favourably with ultrasound, which she had received as a patient:

It’s more embarrassing having an ultrasound, actually.  Because you are lying down, exposed. [P2]

And another explained her feelings as a patient in some detail:

It can be quite uncomfortable, at times., even with the nurse... even if it is a man or if a woman doctor it doesn’t matter, at some point you might feel uncomfortable,  But the way that  the whole thing was set up, I did not have to show nudity to anyone in the room and ... I felt quite relieved.  It made me feel a little more comfortable;  than to have to expose myself, even to another woman.  There was one positive thing there. [P6]

These responses, if repeated in a larger sample, suggest we may need to incorporate this consideration into our design criteria, and such sensitivity should also be considered in the development of other health technologies.

4.2.5   Isolation   Much of the discussion of Isolation belongs more properly under our third heading Social Factors.  There were two aspects to isolation: one was the sense of being left alone with the machine.  This is illustrated by the following exchange between a volunteer and one of the researchers during a scan session:

Researcher:  ...we need to make something that’s generally more acceptable, friendlier and much less expensive.

P2  Mind you, x-rays aren’t particularly friendly, are they?

Researcher: They are not..

P2  Especially when the person has to leave the room, when you’re........

Another volunteer commented on her experience of the trial:

I didn’t feel like I was shoved away in a box or anything  [P4]

As mentioned above (4.1.3), the very first volunteer suggested we re-orient the equipment so that the ‘patient’ felt less isolated, and this was acted on.

The other aspect of isolation is less to do with the physical than with the social environment. Whether thinking of themselves as volunteers or putting themselves in the place of potential patients, these subjects had an expectation of receiving a certain level of attention and human contact while undergoing the scans. A number of volunteers commented favourably on receiving regular commentary from the researchers on whether the scan was a quarter-way through, half-way through etc.  Another picked up on an occasion when attention strayed:

there was a conversation – a slightly more casual conversation – while I was actually doing the second test.  And then I actually felt then, that’s not quite so comfortable.  And that’s something about the professionalism of the whole thing, and I was more comfortable when I knew that it was more focused.   [V1]

Volunteers did not rate their experience during the test scans as being ‘impersonal’: and for all save one (for whom there was too much solicitude) this was a positive feature. ‘They did make sure you were comfortable’, said one [P8] approvingly;  while another commented:

[Impersonal] – no. People around you.  When you are doing things like that you expect people around you.  [P9]

While design and layout of equipment clearly have a part to play in preventing the sense of isolation, the operating procedures are probably even more crucial.  They can compensate for negatives features - for example the length of time our scans took was made more acceptable by feedback on progress and elapsed time – and contribute to patients’ being better able to relax.

4.3   Social factors

The volunteers’ comments on acceptability related to what they, as patients, would find acceptable in a routine health care setting. They were, rightly, very much aware that the system was still experimental, and this was underlined by the fact that the trial scans took place not in the hospital but in a nearby university department, and in a working research laboratory, only lightly modified for the reception of patient-volunteers. In asking volunteers about their experience of the trial scans we were therefore inviting comments not only on the suitability and acceptability of the system under evaluation, but also on their experience of taking part in a clinical trial. This latter information we expected to be useful in giving us a better understanding of volunteers’ expectations, anxieties and goals, thus helping us to manage the trial better and perhaps to increase volunteer satisfaction.

4.3.1.   In this respect, the finding that has emerged most strongly from this study so far is that volunteers’ chief anxiety is not about the physical demands of the experiments, nor even (in virtually all cases) the possible risks, but about entering into an unknown social situation, where they are uncertain of the etiquette and unsure whether they will emerge from it with dignity and credit. The social theorist Erving Goffman has likened all everyday social encounters to a theatrical performance.
 When we meet with people – whether at a party, say, or a job interview – we try to give a particular impression of ourselves: to some extent at least we ‘act a part’. At the same time we play by the social rules appropriate to that situation – observing the right degree of formality or informality in dress, manner and topics of conversation – and we expect those we are meeting with to respond within the rules also.  The problem with the researcher-subject relationship is that there are no given social rules.  We have Codes of Ethics; we may have certain principles taken from the doctor-patient relationship; but there is no widely disseminated social convention.  And for most people, taking part in research is not an everyday experience.  Nor do all professionals engaging in clinical research have much prior experience. Managing with uncertainty is known to be stressful, and it is a stress with which volunteers (with the exception of certain groups of ‘professional guinea pigs’
) and also some researchers, have to cope.

4.3.2.   In our study, most of the volunteers had no previous experience of taking part in research and the remaining three had minimal experience, in some cases long past.  It was also the first time the researchers conducting the trial had worked with human volunteers. In thinking about volunteers’ anxieties and concerns beforehand, we had anticipated that the two main foci would be physical discomfort and the unfamiliarity of the technology.  We have already commented on the latter above (4.2.2).  As for the former, our concerns about physical discomfort were turned around by the volunteers, who took a wider view of what is meant by ‘feeling comfortable’.

4.3.3.   As we have said, a major concern of the research team was whether the design of the patient-machine interface was sufficiently comfortable to ensure patient acceptance and enable a position to be sustained for the 5-10 minute period needed to complete a scan.  Thus the question ‘Are you comfortable?’ was frequently asked and answered during the scan session, always in relation to physical comfort. In the interviews however, the volunteers introduced other ideas of being comfortable:

I liked – feeling comfortable – you know, with the people.  I think that would be important for a lot of people. [V2]

the whole process is something ‘different’.  There wasn’t anything that I didn’t feel comfortable with.  ...... I was mentally comfortable.  I mean, I suppose there’s a very slight apprehension there because it’s a new experience.  [P4]

she was really so friendly, she makes me feel really comfortable [P8]

Similar comments, also including the need for rapport with the research team, the novelty of the experience and the uncertainty of not knowing what to expect, were made by other interviewees.

4.3.4.  Volunteers also showed themselves as anxious about whether they were ‘performing’ adequately: They were keen to play their part well, but often uncertain about what was expected of them. They responded enthusiastically or conscientiously (depending on personality) to requests to describe their experience or make suggestions about improvements to the system.  During scan sessions, too, volunteers sometimes asked if what they were doing was right:

Is everything all right? ....I’m paranoid in case I mess up on it  [P2]

Or commented afterwards that they would have liked more reassurance or guidance:

I think .... the doctor [should be] more talking to you;  to reassure you, that you are OK, or in a good position, or you are doing something or not   [P5 –NB: not a native English-speaker]

At the interviews too, there was a very high level of cooperation, and willingness to share their thoughts and hopes or anxieties about both this and other health care experiences.  Another volunteer, whose experimental scan had been aborted because we were unable to get good enough contact with the rings, repeatedly (despite our protestations) said that she felt ‘such a failure’ [P11].

4.3.5.  These reactions are in line with Goffman’s theory referred to earlier that it is important to us to manage our social relations – in this case the research encounter – to present ourselves in a favourable way and turn in a creditable performance.   Knowing what to expect and what is expected of us is of great help in achieving this. In the course of the project we have become increasingly aware that more detailed prior briefing of volunteers can help quell any anxiety. Earlier volunteers would typically comment:

I really don’t know what I was expecting.....I suppose I didn’t expect so much machinery around.  I don’t suppose I expected it to be so dark   [V2]

I don’t think I was quite sure what to expect  [P4]

And sometimes this might cause a flash of anxiety:

...frightening before you do it - ... the initial ‘oh you are walking into a black room’  [P3]

Our own practice has evolved in several ways: the Patient Information Sheet has been revised; more explanation is given over the telephone by one of the research team; and a detailed briefing has been given to the nurse at the breast clinic who sees patients at the point where the consultant suggests referral. Volunteers’ comments indicate the value of this:

I received a call from [a member of the research team] and after speaking to her, you know, everything sounded like a straightforward procedure  [P8]

[I wasn’t] anxious or worried about it.  They explained everything to me before  [P10]

I didn’t find it scary – because I was informed beforehand. ........It was just nice to be informed about it before it went ahead.  So I honestly feel that does make a big difference.  It really does. [V3]

The nurse explained to me that you go into this black room; that you ... .......... She explained all that.  I really did know what was going to happen.  [P12]

The last-quoted volunteer also followed up with an example which again refers to concerns about ‘messing it up’:

I was worried before I came that I would start coughing (which I did) and would spoil it. I did mention that to the nurse ....... and she said although you have got to keep still you haven’t got to keep absolutely immobile like if they are taking an x-ray.  So maybe that could be said to people.  You know, if you do have to move slightly, it won’t mess it up, you know. [P12]

4.3.6   One further point to be made about concerns related to managing the social encounter is that this was an issue for the research team too. Those conducting the trial were non-medical, so were not in a position to fall back on a version of the doctor-patient relationship (which in any case is not desirable in an experimental situation).  They had to work out the social nuances of the role for themselves – which they did, drawing on established roles (or ‘social fronts’ as Goffman (op cit) calls them) of host and tutor. As one of the team reflected in a progress meeting:

We’ve developed a general technique – a way of speaking, of dealing with the patient, which I hope will refine and get better.

4.4    Motivation

4.4.1    We are interested in volunteers’ motivation for two main reasons.  First it helps us to understand the possible biases in their response to their experience and our questions.  Second it is likely to be a help to us in managing the volunteers sensitively, in future recruitment, and in giving appropriate information and explanations.

4.4.2   The main motivation of our group of volunteers is what is loosely classified as ‘altruism’. In the case of the healthy volunteers personal connections with cancer patients or with researchers motivated them to want to help in the development of a new form of diagnosis.  Among patient-volunteers, themselves suffering from benign lesions of the breast, the desire to help others was also strong:

I thought a lot of women would benefit from that   [P1]

Oh – without sounding above myself, I’d like to help basically. ... NHS people have helped me a lot, and if I can research for them.....    [P2]

It’s a very small thing what I do, perhaps, to help for the research  ..... to come back to people, to humans, to everybody ...... if five minutes of my time is going to help perhaps some doctor or the research to progress, I guess that’s a good answer for me  [P6]

While many volunteers phrased their motivation in humanitarian terms, as the quotations above show, the focus was not always on patients, but might be on ‘NHS people’, doctors generally, or simply research. Others were more inclined to express similar motives in terms of a need for more information or better technology:

I know there’s not a lot of information about women with cyclical breast pain  [P3]

I personally have had such a vast array of experiences in having breast examination and the like of that, that sort of spurred me on – that they are never consistent   [P4]
I kept having x-rays, and it worried me a lot.  So I wanted to be a part of this, and help to develop something different   [P10]

4.4.3   Two other motivations also emerged: scientific, or technological, curiosity and the distant hope of personal benefit.  It was very noticeable that words like ‘curious’, ‘interesting’, ‘exciting’ peppered the narratives of many volunteers. As one volunteer inaccurately but quite vividly expressed it, she was curious about how they could ‘X-ray without radiation’. [P1]   Another enjoyed being ‘in with the engineers.  And after it finished he showed me the computer screen, how it worked’  [P8].   The feeling of excitement came through most strongly in the comments of two other volunteers, who described the experience thus:

mind-expanding, if nothing else ....um ...I very much enjoyed it  [P4]

The whole thing was quite overwhelming – in a positive way ......... very impressive and very overwhelming.  A total experience.  [P6]

We had not expected this degree of technical interest (which was often apparent from questions being asked during the scan sessions but in some cases emerged clearly only during the subsequent interview).  But we have now marked it as a vein that may usefully be tapped in appealing to and retaining the interest of volunteers in future.

4.4.4   Though the hope of personal benefit is a rational and legitimate motive for patients with limited health care options to volunteer for some types of trials, its appearance among volunteers taking part in testing this unproven imaging technique was initially troubling.  However it is quite clear from the interview transcripts that volunteers had been briefed correctly on the experimental nature of the process and had understood and agreed to take part on that basis. This confirmed that the formal consent procedures had worked and the volunteers had not been led to form false expectations. It nevertheless appears that a clear understanding of the unproven status of the scan can co-exist with the hope that it might just throw some new light on their personal condition. For example a volunteer invited to comment on the advantages and disadvantages of this imaging modality from a patient’s perspective said:

It is kind of difficult to say right now because it is at the research stage.  I would say, if it had been tried and tested, and it worked.......

Yet this same volunteer, earlier in the interview, describing her feelings before undergoing the scan, said:

I was just hoping, you know, to get like more information on my lump.  A help for decisions I have to make.  [P8]

Similarly, another volunteer, who was also clear that it was research, and that ‘we have to make sure it works’ gave her motivation for volunteering as:

Because I wanted to find out more precisely – to be quite relaxed about this [[ie the ‘benign’ lumps in her breast]    [P5].

One volunteer’s stream-of-consciousness narrative helps to unbundle the conflicting thoughts and emotions that lie behind this apparent confusion:

I want to know the results [of the test scan].  It’s because I saw....the results of somebody else’s ....... and it had worked. ....I was sort of interested to know if mine had as well.  And only inasmuch as ... I mean, I know it’s not going to give me any diagnosis, or anything like that.  It’s just - I suppose I just wanted to know that it works.  And I suppose, also to put my mind at rest that I’m ...that I’m right that I have got some –  But alright ...I know they are not malignant.  But it’s also something that just says -  but I know that’s not the basis of the experiment.  So it’s just a little difficult.  [P4]

A not dissimilar ambiguity between an informed understanding of the terms of engagement and the need to relate events to one’s personal health predicament has been found among participants in randomised clinical trials.
 Researchers conducting clinical trials need to take account of this ambiguity and sensitivity in their dealings with patient-volunteers, and in decisions about procedures and feedback.

5.  Conclusions
We consider that the information we have collected on volunteer experiences will be of value to the research in two main ways: first through its potential to inform decisions on system design and development priorities and secondly for its contribution to successful trial management through better understanding of volunteer anxieties, interests and motivation.

We are unable at this early stage to assess how far the first of these contributions will be a significant influence. In practice, such patient input will need to take its place among other sources of input and influence, such as technical and cost considerations, input from clinical and scientific collaborators and the work of scientific competitors. For example, while our findings strongly suggest that the 5-10 minutes taken for a scan are unlikely to be an issue for patients, it might not be acceptable in routine use in terms of professional staff time. We do however believe that the finding concerning the importance that the patient/volunteers attached to personal privacy and relaxed posture during a scan must be a major consideration in any of our future design decisions, in the interests of patient acceptability and reduction of stress.

With regard to trial management we have become more conscious of the importance of the social nature of the encounter for volunteers, and the need for as full explanations as possible of the setting and the roles of each person. Volunteers will then know better what to expect and can prepare themselves to play their part with as much confidence and ease as possible. The insight into volunteers’ preoccupations has also been helpful to the research team in analysing their own role and how it may best be performed. Tangible outcomes will be changes to trial protocols and patient information sheets. A better rapport with volunteers may also help to improve the quality of technical data through more efficient performance from a smoothly functioning research team and an enhanced level of cooperation from volunteers.

This model of investigation seems capable in principle of transfer to other similar trials of prototype systems, or even to early-stage clinical trials of drugs or other treatments where outcomes may be difficult to predict and more likely to be captured or understood through qualitative data. It would not have a place in large-scale, quantitative comparative trials (e.g. Phase III controlled trials), except possibly as an alternative or supplementary approach to use of statistical instruments for Quality of Life assessments. Our sample is so far small, and our volunteers may have been exceptional – for example in the degree of cooperation they were prepared to give. Nor can we claim that their responses are representative. We hope that other groups may be motivated to try this approach in their clinical trials, so that it may be possible to make a better assessment of its value. We are aware that in clinical medicine the benefits of engaging lay 'experts' in the formative stages of research are now more widely recognised,
,
 and see potential for added value in bringing biomedical optics research into line with modern best practice in clinical trial management.
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