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AbstrACt
Objective To undertake an assessment of preferences 
as to how, where and by whom ultrasounds (US) should 
be performed in: (1) patients undergoing surveillance of 
abdominal aortic aneurysm (AAA) size (AAA group); and (2) 
patients being scanned for general abdominal conditions 
(general group).
Design A discrete choice experiment (DCE) questionnaire 
was administered to patients attending US appointments. 
Analysis of questionnaire responses used conditional logit 
models and included validity checks.
setting West Midlands, England.
Participants 524 patients (223 in the AAA group and 
301 in the general group) were recruited from the US 
outpatient department at University Hospital Coventry and 
Warwickshire.
Outcome measures Coefficients for attributes in relation 
to their reference levels.
results The AAA group preferred to have their US 
performed in hospital while the general group had a 
preference for portable US at general practice surgeries. 
All patients had a strong preference for scanning by 
specialists, devices with a lower risk of underdiagnosis 
and receiving their results at the appointment where 
the scan takes place. The general group had a strong 
preference for the person performing the scan to know 
their medical history.
Conclusions Patients being scanned for general 
abdominal conditions prefer to be scanned in a general 
practice by practitioners who know their medical history. 
Patients undergoing surveillance of AAA size prefer to be 
scanned in a hospital setting. Both groups would prefer 
to be informed of the scan results as soon as possible. 
Further research is required to explore the clinical 
scenarios in which targeted scanning by community 
practitioners would be of benefit to patients.

IntrODuCtIOn 
There has been a steep rise in the volume of 
requests for imaging tests across the devel-
oped world. In the UK, there was a 4.2% 
annual increase in the number of ultrasound 

(US) requests between 2012 and 2017, 
resulting in 9.28 million requests for US 
examinations in 2016-2017.1 2 Given that this 
increase in requests has not been mirrored by 
a rise in the number of radiologists or ultraso-
nographers in the UK,3 4 alternative solutions 
for managing requests are required. The rise 
in requests has been accompanied by growth 
in the portable US market with a wide range 
of devices now available. There are financial 
and logistical arguments for performing diag-
nostic tests in the community which may be 
facilitated by the use of portable devices.

There are several portable US devices 
available on the market which are capable 
of testing for abdominal aortic aneurysms 
(AAA), one of which is the ‘VScan’ which is 
a small hand-held US device developed and 

strengths and limitations of this study

 ► The study has a sample size meeting the require-
ments of statistical efficiency and response efficien-
cy which enabled validity checks and allowed for 
subgroup comparisons.

 ► The multistage approach to the selection of attri-
butes and levels was thorough including an expert 
group scoping exercise, semistructured interviews 
with participants followed by a ranking exercise car-
ried out with a separate group of participants.

 ► Participants were recruited within an outpatient set-
ting of a single centre and are therefore not neces-
sarily representative of the general population.

 ► The average age of the general ultrasound pop-
ulation was 65.09 years which was deliberately 
matched to the abdominal aortic aneurysm popula-
tion, potentially limiting the applicability to a younger 
general population.

 ► The study was not designed to examine patient atti-
tudes towards false-positive results, but clearly this 
should be evaluated in future research.
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produced by General Electric (GE Healthcare). Several 
studies have demonstrated the diagnostic accuracy of US 
performed by general practitioners and other non-radio-
logical practitioners in the assessment of left ventricular 
function (sensitivity 92%, specificity 94%),5 postoperative 
evaluation of pleural and pericardial effusions (sensitivity 
91%–98%, specificity 56%–70%)6 and in AAA identifica-
tion (sensitivity 100%, specificity 100%).7 However, diag-
nostic accuracy represents only one strand of evidence 
that should inform healthcare decision-making and 
should be used in conjunction with evidence for cost-ef-
fectiveness and patient preferences.8

Discrete choice experiments (DCEs) are increasingly 
used by economists and psychologists to inform health-
care policy decisions. They measure the relative impor-
tance that respondents place on different characteristics 
of a service or product, and the extent to which they are 
prepared to forfeit one characteristic to have more of 
another. DCEs are based on the premise that a service 
can be described in terms of attributes, each of which can 
be set at different levels. In a DCE, participants have to 
choose between scenarios with differing levels of these 
attributes. Regression techniques yield coefficients that 
describe the relative preference (utility) for changes in 
each attribute. Coefficient ratios provide information on 
responders’ willingness to trade between attributes.9 10 
The increasing use of DCEs in healthcare arises from the 
recognition that healthcare interventions are valued for 
more than just health outcomes.10 11 DCEs have been 
successfully used to involve the public and patients in 
establishing preferences for health care.12–15

Patient experience and preference has become 
increasingly important in decision-making in healthcare 
policy.16 17 Very little is currently known about patient 
preferences on by whom, how and where imaging tests 
should be performed. Surveys and questionnaires have 
been used in the past to evaluate patient preferences as 
to how results of imaging tests are conveyed, and how 
much the radiologist should be involved in this process; 
however, DCE methodologies that permit an estimation 
of strength of preference were not applied.18–20 Attitudes 
to findings of extracolonic malignancy in CT colonog-
raphy21 have been evaluated using DCE techniques, but 
there has been no evaluation of patient preferences for 
general abdominal US or AAA surveillance.

The aim of this study was to evaluate two groups 
of patients (undergoing AAA surveillance or general 
abdominal US) and their preferences for how, by whom 
and where their US should be performed, using the DCE 
technique.

MethODs
This study was conducted using an exploratory sequential 
mixed-methods design, adopting recommended stages for 
undertaking a DCE.22 In selecting methods to design the 
questionnaire and conduct the DCE, reference was made 
to the International Society for Pharmacoeconomics and 

Outcomes Research good practice checklist for conjoint 
analysis.23

selection of attributes and levels
Qualitative work should be undertaken to inform the 
development of attributes and levels for DCEs. This 
ensures that attributes that are important to patients 
or potential recipients are included and provides a way 
of checking that respondents are likely to understand 
the attributes they are presented with in the way that 
researchers expect.9 10 24 A multistage approach was used 
to develop the attributes and associated levels.

Expert group
A scoping exercise was conducted, and a list of topics 
was produced. An expert group (n=4) was convened 
including a range of professionals with expert knowl-
edge of the service and technology context. The group 
discussed the list of topics and was asked to suggest an 
initial set of attributes and levels to be used in semistruc-
tured interviews.

Semistructured interviews
Semistructured, qualitative interviews were conducted 
with patients attending US appointments to identify which 
themes and factors they consider important in how their 
scan is performed. Convenience sampling was used and 
two groups were interviewed: one attending for general 
abdominal US (n=14), the other for AAA monitoring 
(n=9). Prior to interview, the AAA group had undergone 
two scans: one carried out by a vascular nurse specialist 
using standard US equipment, the other performed by 
a general practitioner (GP) using the VScan portable US 
machine. Inclusion criteria were age over 50 years and 
attendance for either AAA monitoring or abdominal 
US. Patients were excluded if they did not speak English, 
and there was no available interpreter. Interviews lasted 
15 min and explored participants’ experiences and views 
regarding factors important to them such as the loca-
tion of scan and who performs it. Participants were then 
provided with the initial attribute list, asked whether 
these were relevant and to identify any additional attri-
butes important to them. The interviews were audio-re-
corded and later transcribed; the transcriptions were 
then checked for accuracy. Thematic analysis was carried 
out on the interview data to produce a more comprehen-
sive list of potential attributes and levels.

Ranking exercise to select attributes
Convenience sampling was used to identify participants 
for a separate ranking exercise. Interviews were held with 
patients attending US appointments (n=17). Participants 
were initially provided with the updated list of attributes 
and asked to think of any that were also important to 
them. This was followed by the completion of a ranking 
exercise in which participants were asked to select the 
five most important attributes from a list of 14 and then 
rank these attributes in order of importance. Participants 
were given the opportunity to clarify anything they did 
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not understand. The data from this ranking exercise were 
analysed and subsequently used to inform the final design 
of the DCE.

Questionnaire design
A labelled choice format for the DCE was selected as this 
may be more suitable to real-life choices such as uptake 
of cancer screening.25 The final design comprised six 
attributes each with two levels (box 1A) and the referent 
level for each attribute is described in box 1B. A generic 
pairwise choice with an ‘opt-out’ choice was selected 
for the questionnaire design. Each scenario described 
a choice between two possible screening alternatives. In 
each choice set, participants were asked to select their 
preferred choice for screening from three options, one of 
which was a ‘neither’ option (see table 1 for an example 
choice question). There was no cost attribute included in 
the study as the National Health Service (NHS) provides 
US scanning free at the point of use.

The DCE design was generated using SAS (V.8.0) statis-
tical software. The most efficient design based on the 
properties of orthogonality and level balance consisted of 
12 separate choice sets, each comprising two alternative 
profiles.

Due to the small number of choice sets, they were all 
incorporated into a single questionnaire to be adminis-
tered to all participants. One questionnaire was designed 
with wording altered for each group: one for patients 
undergoing surveillance scanning of their AAAs, and one 

for patients who had been referred for general outpa-
tient abdominal US scans. Core questions additionally 
collected descriptive data on each participant.

Each version of the questionnaire included one consis-
tency test. The consistency test was identical to, but not 
consecutive with, a selected choice set from the set of 
questions. Responders were deemed to have answered 
consistently if they selected the same option in the orig-
inal choice set and the consistency test.

Participants and recruitment procedure
Participants were recruited from the US outpatient 
department at University Hospital Coventry and Warwick-
shire between February 2015 and May 2016. A research 
nurse identified whether a patient was attending for 
general abdominal US or AAA screening follow-up scan 
and gained consent from those willing to participate in 
the study. Only patients above the age of 60 years were 
approached for recruitment into the general group. 
For the purposes of eliciting the preferences of patients 
attending for general abdominal US or AAA screening 
follow-up scan, a prespecified sample size of at least 200 
patients in each group was required to meet the require-
ments of statistical efficiency and response efficiency.26

Questionnaires were provided to patients, and they 
were given the option of completing it and returning it 
at the time of the US appointment or returning the ques-
tionnaire by post. Participants were offered a contribution 

box 1A Discrete choice experiment attributes and levels

Knowledge of your health
a. The person performing your scan has knowledge of your health/

other health problems.
b. The person performing your scan does not have prior knowledge of 

your health/other health problems.

Person scanning has specialist training in scanning for 
aortic aneurysm
a. The practitioner performing your scan has detailed knowledge of 

the National Health Service (NHS) Abdominal Aortic Aneurysm 
Screening Programme.

b. The practitioner performing your scan does not have detailed knowl-
edge of the NHS Abdominal Aortic Aneurysm Screening Programme.

Continuity of care
a. You see the same practitioner each time you go for a scan.
b. You see different practitioners each time you go for a scan.

risk of underdiagnosis (chance that the scan will give an 
incorrect negative result, meaning any potential problem 
would not be picked up until your next scan)
a. 2% (1 in 50).
b. 5% (1 in 20).

time taken to receive your results
a. You get your results at the appointment where your scan takes 

place.
b. Your get your results later via a report from the NHS Abdominal 

Aortic Aneurysm Screening programme.

box 1b reference cases for the abdominal aortic 
aneurysm (AAA) population and the general abdominal 
ultrasound (us) population

reference case for the AAA population:
 ► Select option A.
 ► Traditional hospital-based US scanner, operated by a full-time 
ultrasonographer.

 ► The person performing your scan does not have prior knowledge of 
your health/other health problems.

 ► The practitioner performing your scan does not have detailed knowl-
edge of the National Health Service Abdominal Aortic Aneurysm 
Screening Programme.

 ► You see different practitioners each time you go for a scan.
 ► Risk of underdiagnosis: 2% (1 in 50).
 ► You get your results at the appointment where your scan takes 
place.

reference case for the general us population:
 ► Select option A.
 ► Traditional hospital-based US scanner, operated by a full-time 
ultrasonographer.

 ► The person performing your scan does not have prior knowledge of 
your health/other health problems.

 ► The practitioner performing your scan is not a specialist US scanner 
(eg, GP/practice nurse).

 ► You see different practitioners each time you go for a scan.
 ► Risk of underdiagnosis: 2% (1 in 50).
 ► You get your results at the appointment where your scan takes 
place.
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to parking/travelling costs to the value of a £5 shopping 
voucher for questionnaire completion.

Patient and public involvement
Patients were involved in design aspects of two parts of 
the study as described in detail above. The first group 
(n=31) were interviewed by a researcher and were asked 
what attributes of attending a US were important to them, 
based on an initial list formulated by the expert group. 
The second separate group (n=17) were asked to rank 
the attributes in order of importance. This information 
was then incorporated into the design of the final DCE 
questionnaire. The outcomes of the study will be made 
available to participants.

statistical analyses
Questionnaire responses were entered independently 
into MS Excel (V.2013) by two researchers, thus creating 
two sets of data. Discrepancies were resolved by referral to 
source questionnaires. Descriptive patient characteristics 
were analysed using frequencies. DCE data were trans-
ferred to R (V.3.4.1) and analysed using conditional logit 
regression analysis,9 clustered on participant ID. Cate-
gorical data were expressed as dummy variables. The two 
sets of data input were compared for differences. Internal 
validity was evaluated by comparing the main results with 
those of respondents that answered the consistency check 
question accurately. Additional sensitivity analyses were 
conducted to see if the results of the DCE varied by age or 
gender. Marginal rates of substitution were calculated by 
using risk of underdiagnosis as the continuous variable.

Regression coefficients were calculated for all attri-
butes in the regression model. A negative coefficient 
represents a preference for the referent level whereas 
a positive coefficient represents a preference for the 

alternative presented in the results table. The magnitude 
of the regression coefficients represented the degree 
of preference for each of the attributes: the greater the 
coefficient, the more that attribute was preferred. Ratio 
of coefficients was used to demonstrate how respondents 
traded between attributes. The ratio of the risk coefficient 
to each of the non-risk coefficients was used to calculate 
willingness to trade for changes in the non-risk attributes.

Sensitivity analyses were conducted to see if the results 
of the DCE varied by age or gender.

Age was entered as a categorical variable split based 
on median age (1 is above median (AAA=(75-94), 
general=(64-94)), 0 is less than or equal to median 
(AAA=(50-74), general=(50-63)), while gender was 
entered as a categorical variable (0=male, 1=female).

results
Characteristics of population
The sample for the DCE comprised 524 respondents (223 
AAA patients and 301 general abdominal US patients). 
The general group included patients who had been 
referred by their general practitioner or hospital consul-
tant for any type of abdominal health concern. The 
general characteristics of both populations are presented 
in table 2. There was no significant difference between the 
ages of the two patient populations. There was a signifi-
cantly higher proportion of men in the AAA surveillance 
group.

Main DCe results
AAA group
The coefficients for the full dataset are presented in 
table 3, along with their SEs and significance. Patients 

Table 1 Example of a choice question

Q1: Which of the two alternative screening programmes shown below, or neither, would you choose to attend?

Option A: Hospital-based scanner Option B: VScan screening

The person performing your scan does not have prior 
knowledge of your health/other health problems.

The person performing your scan does not have prior 
knowledge of your health/other health problems.

The practitioner performing your scan has detailed 
knowledge of the NHS Abdominal Aortic Aneurysm Screening 
Programme.

The practitioner performing your scan does not have detailed 
knowledge of the NHS Abdominal Aortic Aneurysm Screening 
Programme.

You see the same practitioner each time you go for a scan. You see the same practitioner each time you go for a scan.

Risk of underdiagnosis (scan gives an incorrect negative 
result): 5% (1 in 20).

Risk of underdiagnosis (scan gives an incorrect negative 
result): 2% (1 in 50).

You get your results at the appointment where your scan takes 
place.

You get your results at the appointment where your scan takes 
place.

Please tick the box below which corresponds to which of the two screening alternatives, or neither, you would choose to 
attend. Please select only one option. 

Option A □
Option B □
Neither □

NHS, National Health Service.
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expressed the strongest preference for a device with 
a lower risk of underdiagnosis (−0.553; p<0.001). The 
residual coefficient for the practitioner performing the 
scan having detailed knowledge of the AAA programme 
was significant and positive which signifies that patients 
have a strong preference for practitioners that are special-
ists in scanning (0.430; p<0.001). Location of scan was 
the attribute showing the next strongest preference with 
AAA patients having a preference for hospital scanning 
(−0.216; p<0.001). The coefficient for speed of results 
was negative and significant, indicating that AAA patients 
prefer to receive their results at the appointment where 
the scan takes place (−0.175; p<0.01). These results are 
consistent with the expectation that AAA patients will 
prefer a scan at the hospital by a specialist using a more 
accurate device with immediate feedback of results.

General group
The coefficients for the full dataset are presented in 
table 4, along with their SEs and estimates of statis-
tical significance. Patients expressed the strongest 
preference for a device with a lower risk of underdi-
agnosis (−0.455; p<0.001). The residual coefficient 
for the practitioner performing scan having detailed 
knowledge of the AAA programme was significant and 
positive which signifies that patients have a strong pref-
erence for practitioners that are specialists in scanning 

(0.449; p<0.001). Location of scan was the attribute 
showing the next strongest preference with general 
US patients preferring scanning at a GP surgery 
(0.309; p<0.001), in contrast to the AAA patients who 
preferred to have their scan in the hospital. The coef-
ficient for speed of results was negative and significant, 
indicating that general US patients prefer to receive 
their results at the appointment where the scan takes 
place (−0.138; p<0.01). General US patients also have a 
preference to be seen by healthcare practitioners with 
more knowledge of their health (0.130; p<0.01).

Internal validity checks showed that, in comparison 
with the full dataset, all checks yielded very similar 
results with no change in the order of the strength of 
preference for a level within each attribute. Results of 
the internal validity checks are included in the online 
supplementary tables S1 and S2.

sensitivity analyses
AAA group
There were no differences in preferences for seeing the 
same person, being cared for by healthcare practitioners 
with more knowledge of their health, being cared for by 
specialists in scanning and receiving results at the appoint-
ment where the scan takes place among the AAA respon-
dents, by age group or sex. When looking at the result for 
preferences for devices with a lower risk of underdiagnosis 
in the AAA population, there is a suggestion that younger 
respondents cared more about the risk of underdiagnosis 
and women cared slightly less than men about the risk 
of underdiagnosis (online supplementary tables S3(A-E) 
and S4 (A-E)).

General group
There were no differences by age group or sex in the 
preferences of patients scanned for general abdominal 
conditions for seeing the same person, being cared for 
by healthcare practitioners with more knowledge of 
their health, being cared for by specialists in scanning 
and receiving their results at the appointment where 
the scan takes place. There was also no difference in the 

Table 2 Characteristics of the two patient populations

AAA patients
General 
ultrasound P value*

N 223 301

Age (years), 
mean (SD), 
median

71.04 (10.18), 
74

65.09 (10.87), 
63

P=0.8500

Gender (women), 
n (%)

64 (28.70) 192 (63.79) P<0.0001

*T test for continuous variable and χ2 test for proportions.
AAA, abdominal aortic aneurysm.

Table 3 AAA population main results

Characteristic Coefficient SE (coefficient) Significance

Selecting option B (second choice set). 0.129 0.061 *

VScan device at a local GP surgery. −0.216 0.053 ***

The person performing your scan has knowledge of your health/other health 
problems.

0.084 0.055

The practitioner performing your scan has detailed knowledge of the NHS 
Abdominal Aortic Aneurysm Screening Programme.

0.430 0.055 ***

You see the same practitioner each time you go for a scan. 0.040 0.057

Risk of underdiagnosis: 5% (1 in 20). −0.553 0.055 ***

You get your results later via a report from the NHS Abdominal Aortic 
Aneurysm Screening programme.

−0.175 0.054 **

*P<0.05, **P<0.01, ***P<0.001.
AAA, abdominal aortic aneurysm; NHS, National Health Service. 

https://dx.doi.org/10.1136/bmjopen-2018-025428
https://dx.doi.org/10.1136/bmjopen-2018-025428
https://dx.doi.org/10.1136/bmjopen-2018-025428
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preference for devices with a lower risk of underdiag-
nosis by age group. When looking at the preferences for 
devices with a lower risk of underdiagnosis by gender, we 
found that women cared slightly more than men about 
the risk of underdiagnosis (online supplementary tables 
S5(A-E) and S6(A-E)).

Marginal rate of substitution
An individual from the AAA population would, on 
average, need to have the risk of underdiagnosis fall by 
1.17% to be prepared to have a scan at a general practice 
surgery rather than in hospital (online supplementary 
tables S7-8). In contrast, an individual from the general 
US population would, on average, require the risk of 
underdiagnosis to increase by 2.04% to be prepared to 
have a scan at hospital.

An individual from the general US population would 
require a greater increase in risk of underdiagnosis to be 
prepared to have the scan performed by someone without 
knowledge of their health problems or to be scanned by a 
different practitioner each time they go for a scan.

An individual from the AAA population would require 
a larger reduction in risk of underdiagnosis, before they 
would change preference and wait for results via a later 
report (online supplementary tables S7-8).

DIsCussIOn
Patients have a strong preference for specialists in scan-
ning, devices with a lower risk of underdiagnosis and 
receiving their results immediately after the scan takes 
place. AAA patients are not as concerned about who 
performs their scan, whereas general US patients have 
a strong preference for the practitioner performing the 
scan to understand their health problems.

In both groups studied, the residual coefficient for the 
VScan device versus hospital scanners is significant, but 
the direction of effect is different. AAA patients prefer 
hospital scanning, while abdominal US patients prefer 
the VScan device at general practice surgeries. The pref-
erence for a hospital scan by the AAA patients is unsur-
prising, given that they are under the care of a specialist 

team and require information on the size of their aneu-
rysm and how close this measurement takes them to 
needing potential surgery. General US patients do not 
usually have the same levels of anxiety as AAA patients27 
and have usually been referred by their GP. It is logical 
that this population would want their GP to amalgamate 
knowledge of their general health with a diagnostic test as 
quickly and easily as possible.

This DCE demonstrates the importance of test accuracy 
for all patients. The expertise of personnel performing 
the scan and receiving the scan results promptly is 
important to both groups of patients. AAA surveillance 
patients prefer to have their scans performed in hospital, 
whereas general abdominal US patients would prefer to 
have a scan at a general practice. The two groups also 
differed in their preferences for the type of professional 
that performed the scan, with respect to knowledge of 
the patient’s medical history. Given that AAA patients 
will have seen a vascular surgical team, it is unsurprising 
that they are less concerned with how well acquainted the 
ultrasonographer is with their medical history. Conversely, 
general abdominal US patients value the practitioner 
having knowledge of their medical history.

This study is, to our knowledge, the first of its kind to 
offer quantitative evidence of patient preferences for 
scanning in AAA surveillance and in general abdominal 
presentations. Strengths of the study include a sample 
size meeting the requirements of statistical efficiency 
and response efficiency26 which enabled validity checks 
and allowed for subgroup comparisons. The multistage 
approach to the selection of attributes and levels was 
thorough: semistructured interviews allowed explora-
tion of ideas important to participants and the interviews 
appeared to give data saturation.

This DCE study has several limitations. These mostly 
relate to the populations examined; all patients were 
recruited within the outpatient setting of a single centre, 
and therefore not necessarily representative of the general 
population. The average age of the general US popula-
tion was 65.09 years which was deliberately matched to 
the AAA population, potentially limiting the applicability 

Table 4 General ultrasound population main results

Characteristic Coefficient SE (coefficient) Significance

Selecting option B (second choice set). 0.086 0.052

VScan device at a local GP surgery. 0.309 0.046 ***

The person performing your scan has knowledge of your health/other health 
problems.

0.130 0.047 **

The practitioner performing your scan is a specialist ultrasound scanner (eg, 
radiologist/ultrasonographer).

0.449 0.047 ***

You see the same practitioner each time you go for a scan. 0.066 0.049

Risk of underdiagnosis: 5% (1 in 20). −0.455 0.047 ***

You get your results via a report that is sent to you at a later date. −0.138 0.046 **

*P<0.05, **P<0.01, ***P<0.001.

https://dx.doi.org/10.1136/bmjopen-2018-025428
https://dx.doi.org/10.1136/bmjopen-2018-025428
https://dx.doi.org/10.1136/bmjopen-2018-025428
https://dx.doi.org/10.1136/bmjopen-2018-025428
https://dx.doi.org/10.1136/bmjopen-2018-025428
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to a younger general population. Clearly, patients, who 
did not attend their appointment during the recruit-
ment period and those who declined to participate in the 
study, may differ from the two groups who participated in 
the study leading to the potential for self-selection bias. 
The study was not designed to examine patient attitudes 
towards false-positive results, but clearly this should be 
evaluated in future research.

It is difficult to make a direct comparison with other 
published DCEs in the radiological arena, as there is little 
comparative published literature. Plumb et al21 demon-
strated an extremely high tolerance for the diagnosis of 
false-positive extracolonic malignancies in CT colonog-
raphy, leading to unnecessary additional radiological or 
invasive tests despite face-to-face interviews providing 
background information via interactive laptop presenta-
tion. Our study evaluated the importance of false-nega-
tive results to patients, but was not designed to explore 
patients’ understanding of false-positive results. Screening 
studies have also demonstrated the relatively poor under-
standing that patients can have of test accuracy.28 29

Although previous studies have examined patient prefer-
ences to how, by whom and when results are conveyed to 
patients, results have been mixed and the methodologies 
used have not been based on robust qualitative or economic 
methods. Schreiber et al,18 found that patients prefer to have 
their imaging results conveyed directly by the radiologist, 
whereas Mangano et al19 found that patients preferred to 
have detailed examination results from the requesting physi-
cian. Some of these conflicting results may relate to the fact 
that the results may be delivered more quickly if delivered by 
a radiologist, but may not lead to a detailed discussion of the 
impact of the results on the patient.

The diagnostic capacity of portable US devices has not 
been fully evaluated in general abdominal conditions. 
Thus far, portable US has undergone thorough evalua-
tion in cardiac and thoracic pathologies. However, its 
potential for relatively simple or binary clinical scenarios 
such as presence of gallstone disease, bladder distension 
and hydronephrosis has not been evaluated. Portable US 
performed by general practitioners in these scenarios 
could potentially benefit patients, both by saving time and 
cost, but also by satisfying patients’ preference for a scan 
in the community by their doctor, who has knowledge of 
their medical history. Clearly, the value of this scenario 
needs to be set in the context of the potential limitations 
such as the potential for false-positives and potentially 
suboptimal operator accuracy which should inform the 
discussion between the general practitioner and patient.

The difficulty of travel to and from Trusts in the UK as 
well as the challenges and costs of parking are well docu-
mented and lead to non-attendance and its concomitant 
economic implications.30 There are therefore potential 
cost-savings to the patient and the healthcare system 
(via reduced travel, parking costs and time off work) by 
substituting a hospital-based service with a community-de-
livered US service at the time of patient presentation. 
Other populations that may benefit from portable US 

may reside in geographically remote or deprived areas. 
Studies have demonstrated decreased uptake of AAA 
screening in socially deprived and urban areas,31 and 
therefore general practitioners using portable US could 
target certain populations or areas at a local level.32

In conclusion, this large study has demonstrated the impor-
tance of test accuracy to two different patient groups. It is 
one of the first studies to use DCE methodology in the radio-
logical arena and results particularly emphasise that general 
abdominal US patients prefer scanning in the community by 
practitioners who have an understanding of their medical 
history. The patient preferences elicited by this study should 
be considered in conjunction with other sources of evidence 
including diagnostic accuracy and cost-effectiveness when 
considering the adoption of portable US in routine clinical 
practice.
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