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There is debate around whether we should be obtaining formal consent from patients prior to them 
undergoing diagnostic CT examination, and whether this is indeed practical or possible. The debate raises 
the question: if we were to introduce such a practice, how would we be able to judge that the consent-
seeking process was effective in communicating risk and in making the patient feel that they were taking a 
fully informed decision? We use the Combined Outcome Measure for Risk Communication and treatment 
Decision making Effectiveness (COMRADE) score to assess levels of patient perception of effective risk 
communication and confidence in their decision to undergo CT. We evaluate this measure by using it to 
assess patients attending our center’s imaging department for outpatient CT.
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Background
There are increasingly frequent calls for some 
patients to be involved in a more formal consent 
process for high-dose CT scans. A BMJ arti-
cle published in 2011 suggests that: “Patients 
should be provided with the information needed 
to understand the potential benefits and risks of 
the intervention and assign subjective weight to 
these factors, in order to make an informed choice. 
Provision of this data is often overlooked" [1]. 
More recently three ‘active’ methods of com-
municating information about the risks have 
been encouraged: first, provision of written 
material; second, verbal communication (verbal 
informed consent); and lastly, verbal commu-
nication documented in writing with consent 
affirmed with the subject’s signature (written 
informed consent) [2]. It has been commented 
that at higher doses and risks the need for more 
formal and explicit consent becomes essential 
[3]. There are also calls to change the consent 
process for susceptible patients, particularly 
female and p ediatric patients [4].

While there are different ways of measur-
ing the effectiveness of consent, demanding 
that patients are specifically involved implies 
that patient satisfaction is one metric by which 
consent could be measured. This is contro-
versial, not least because there are inherent 
uncertainties involved with estimating dose 
for radiation exposure, which could poten-
tially be exacerbated by patient involvement 
rather than resolved. After discussing these 
difficulties, this article then considers how we 
might measure the success of a consent pro-
cess for CT from the patient’s perspective. We 

describe the combined outcome measure for 
risk communication and treatment decision 
making effectiveness (COMRADE) score, an 
outcome measure that could be used to assess 
levels of patient perception of effective risk 
communication and confidence in their deci-
sion to undergo CT. While not a direct measure 
of patient satisfaction, COMRADE could be 
viewed as one simple, practical means of meas-
uring the success of a consent process. We then 
evaluate the COMRADE outcome measure by 
using it to assess patients attending our center’s 
imaging department for outpatient CT.

Hot topics when considering consent 
for CT

 n Immediate benefit of investigations 
versus delayed consequences of 
radiation
In medicine we should strive to provide patients 
with a risk–benefit choice regarding their deci-
sion to undergo an intervention or not. The 
benefit of an intervention is often experienced 
immediately and the risk is usually related to 
the intervention – and is therefore likely to have 
immediate consequences, which could be short- 
or long-term. However, even with this immedi-
acy of effect, a patient’s ability to understand and 
retain concepts of risk is often poor and there are 
several reasons why patients get confused with 
quantitative assessments of risk and end up using 
heuristic approaches instead [5,6].

With risk relating to radiation in imaging 
the dilemma is complex. In the case of stochas-
tic radiation-induced cancer, the harm to the 
patient may come after a latency period of 5 to 
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15 years for leukaemia and 10 to 60 years for 
solid tumors [7]. On the other hand, the ben-
efit, that is correct diagnosis and appropriate 
management, may be perceived as instantane-
ous. The perception of risk is strongly affected 
by whether the effect of the risk is perceived to 
be immediate or in the future [8].

Communicating and understanding delayed 
stochastic effects is very poorly researched, 
but experience of less complicated risk–benefit 
models suggest that patients will struggle to 
contextualize and understand the full ramifica-
tions of these delayed effects. Understanding of 
risk is important, but it has been shown that 
too much attention to radiogenic risk may dis-
tract attention from other risks and potential 
benefits [9]. To add to this problem, “the units 
used to quantify radiation exposure, effective 
dose and risk are specialised, complex and have 
an arcane quality that renders them unsuitable 
to effective communication with the public and 
health professionals” [3].

 n Who should consent?
The difficulty of understanding the risk of 
radiation leads us to consider the question of 
who will consent the patient. Given the com-
plexity of the topic consent could be extremely 
time-consuming in certain circumstances [10]; 
therefore, clinical time needs to be set aside to 
consent patients in an appropriate manner. It 
has been established that some non-radiologist 
clinicians are inaccurate in their estimation of 
radiation [8,11,12]. If junior doctors are expected 
to consent patients then we must learn from 
past mistakes in surgery where juniors used to 
consent patients for procedures they knew little 
about [13]. On the other hand if radiologists are 
to consent the patient then when would they do 
this? Radiologists suffer from frequent interrup-
tions already [14] and may not have the time.

 n The justification principle
Currently we justify the risks of CT by trying 
to establish whether the risks are outweighed by 
the potential benefits of undergoing the inves-
tigation. This justification is the fundamental 
principle that any future consent process needs 
to honour. However, some proposed means of 
obtaining consent include non-trained or non-
clinical staff providing patients with written 
information on CT and consent forms to 
sign if they are happy with this information. 
Doctors may then think that, as the patient 
has consented, the CT request is valid, despite 
the availability of other modalities with a lower 

risk profile. We must learn from surgical con-
sent processes of the myth that a signed form 
is synonymous with valid consent [15]. By sug-
gesting this kind of systematic informed con-
sent in radiology, we must realise that we are 
potentially introducing a means of bypassing 
the j ustification principle.

 n Dose variation
If we consent the patient for CT we must ask 
how informative the consent process will be. 
How accurately can we answer the question: 
“How much dose will the patient receive”? The 
answer is complex, and there are a myriad of 
variables that affect the end dose provided by the 
CT scanner – and even this figure is not neces-
sarily an accurate assessment. Experienced CT 
radiologists cannot reliably use scan parameters 
to predict whether individual examinations will 
exceed the weighted CT dose index (CTDIw) 
and volume CT dose index (CTDIvol) diagnos-
tic reference levels (DRLs) [16]. There is quite 
a large variation in the dose received from the 
same type of CT examination. Doses within 
the same institution can vary by up to 100% 
[17]. Across a region doses may vary by a mean 
of 13-fold [18]. Additionally, the recorded effec-
tive dose for a CT examination may be very 
different to the actual dose received by the 
patient. The value calculated for effective dose 
is subject to a great many uncertainties. It is 
computed through multiple steps and depends 
on a number of approximations. Depending on 
which set of tissue-weighting coefficients are 
used, effective dose values can vary by 100% 
or more [19]. For example, an extremely simple 
‘shortcut’ method of calculating effective dose 
in CT requires knowledge only of the scanner 
output (CTDIvol) and irradiated scan length, 
the product of which is referred to as the dose 
length product (DLP). The DLP method uses 
coefficients that are averaged over a large num-
ber of CT systems, and so provides only a quick, 
broad estimate of effective dose for a ‘standard’ 
(relatively thin) patient size, which is independ-
ent of scanner model, age or sex. The relatively 
recent application of the concept of effective 
dose to medical procedures allows comparison 
between examinations of different techniques. 
We are warned however of the following: “the 
medical community must use this information 
wisely … it in no way represents a risk to any one 
individual. Effective dose should not be used for 
epidemiologic studies or the estimation of popula-
tion risks due to the inherent uncertainties and 
oversimplifications involved" [20].
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 n At what equivalent radiation dose 
(millisievert, mSv) should consent 
occur?
The law does not directly prescribe a threshold 
above which a formal conversation between 
doctor and patient concerning consent should 
occur [21].

Uncertainty in predicting dose means that it 
is difficult to follow advice such as: “Mandatory 
use of such forms for higher dose investigations (e.g., 
>10 mSv) is suggested”  [3,22,23].

 n What is the current risk of radiation-
related cancer?
This is perhaps the most pertinent question and 
one of the hardest to answer. Recent studies sug-
gest that there is no strong agreement on whether 
there is a linear no threshold (LNT) model, 
which is favoured by the National Research 
Council of the National Academies [24]. It cer-
tainly has strong opposition [20] and even the 
BEIR VII report concedes that, “at doses less than 
40-times the average yearly background exposure 
(100 mSv), statistical limitations make it difficult 
to evaluate cancer risk in humans” [24]. Recent 
advances in radiation dose reduction mean that 
cardiac CT examinations, once one of the most 
burdensome examinations, with a dose of 12 
mSv as recently as 2009 [25], can now be per-
formed at ∼2mSv with the benefit of prospective 
imaging with iterative reconstruction [26]. No 
doubt this dose will look outdated in a few years 
time (although perhaps not to such a significant 
degree). Therefore, a patient would now need to 
have 50 cardiac CTs before they reached a level 
beyond which the National Research Council 
of the National Academies feels it difficult to 
evaluate cancer risk.

Interestingly, despite these cautions and 
uncertainties, raised by both pro-LNT support-
ers and sceptics, there are regular publications 
that discuss the risks of cancer from ionizing 
radiation doses of <20 mSv, for instance a 1 in 
8100 risk of cancer has been reported for a 40 
year old woman who was a undergoing a routine 
head CT scan [18]. Furthermore, even if there 
was a clear association between cancer and CT 
doses, we do not know what cancer will mean for 
patients decades from now. With cancer survival 
rates set to increase further, the risks associated 
with cancer – morbidity and mortality – are set 
to fall markedly [27].

 n The COMRADE outcome measure
The recent change of emphasis in the USA from 
‘informed consent’ obtained by the physician to 

an ‘informed request’ given from the patient, 
with the use of shared decision making strat-
egies, is another means of introducing greater 
patient involvement in the consent process [28]. 
However, given the outlined controversies and 
difficulties associated with involving patients 
in the consent process, it is important that we 
find ways of objectively assessing any changes 
to the current status quo so that improvements 
can be established and ineffective alterations 
ignored. While there are many metrics that can 
be measured in the consent process (e.g., time, 
quality of information, etc.), given the drive for 
greater patient involvement, patient perception 
of effective risk communication and confidence 
in decision making should be measures of the 
success of any consent process.

COMRADE is an outcome measure that can 
be used to assess levels of patient satisfaction in 
the consent process. The measure is designed 
to make “policy implications regarding greater 
patient involvement … clearer” [29]. It combines 
items from some existing scales in the field of risk 
communication and treatment decision making 
with further items and constructs identified by 
qualitative research with consumer groups. It 
has been used by various clinical groups to assess 
patient satisfaction with the consent process for 
various interventions [30–32].

COMRADE is a scale consisting of a total of 
20 statements that assess two patient-based fac-
tors of risk communication and treatment deci-
sion-making effectiveness. The 20 statements 
are split into these two factors, with statements 
A to J under the first factor, and statements 1 
to 10 under the second factor. We decided to 
adapt the COMRADE outcome measure for 
the purpose of assessing the effective risk com-
munication and confidence in decision mak-
ing in patients undergoing high-dose CT. We 
felt that patient perceptions were important as 
risk assessments based solely on the accuracy of 
the knowledge and information exchange may 
merely expose the established limitation of the 
patients’ understanding of radiation [33]. The 
outcome measure was adapted such that the 
‘intervention’ was high-dose CT, rather than 
a medical or surgical treatment. We evalu-
ated this measure by using it to assess patients 
attending our center’s imaging department 
for outpatient CT. The hypothesis was that 
this adapted outcome measure can be used to 
measure patient satisfaction with the consent 
process for CT such that any future attempts 
to improve the consent process via patient 
i nvolvement can be monitored.
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Materials & methods
The COMRADE outcome measure question-
naire was adapted for the purposes of consent-
ing patients for CT (Figure 1). The questionnaire 
is a series of 20 statements that the patients can 
agree or disagree with using a five-point scale, 
with 5 signifying strong agreement and 1 indi-
cating strong disagreement. This gives a score 
out of 100 for each patient. The adaptation was 
submitted to the lead author of the original 
COMRADE paper and further modifications 
were made in view of suggestions. The setting 
for the questionnaire was two large National 
Health Service (NHS) general hospitals in the 
UK. The NHS runs a tax-funded, free at the 
point-of-care health system. Administration 
staff were briefed to ask outpatients attending 
a CT scan to fill out the questionnaire. Only 
those patients undergoing abdominal/thoracic 
or pelvic CT scans were asked to complete the 
questionnaire as these CTs were more likely 
to be of a relatively higher dose (which we 
defined as an effective dose of more than 2 
mSv). While policymakers may use a greater 
dose at which to implement a consent process, 
choosing a lower dose increased our yield of 
patients. Although future consent processes 
may be limited to certain demographic crite-
ria (e.g., young, female patients), for the pur-
poses of this study there was no age limit on 
participating patients. Enrolment in the study 
was on a voluntary basis, and the number of 
patients who declined to fill out a form was 
not recorded. The patients were guaranteed 
anonymity. The patient’s gender, age and type 

of CT examination were recorded where pos-
sible. Patients were not exposed to any addi-
tional consent process other than that which 
they would have ordinarily received from their 
referring doctor, either a general practitioner or 
a specialist doctor. This was in order to achieve 
a baseline for current patient satisfaction within 
our region. The data will serve as a marker for 
any subsequent change to the  consent process 
within the department. The idea is that this 
scale could be handed to patients for them to 
complete with minimum disruption to the 
department or the patient. This was a prag-
matic study, aiming to be economically use-
ful and widely reproducible and therefore no 
specific funding was requested. The study was 
an evaluation of routine service delivery, and 
therefore ethical approval was not sought.

Results
192 questionnaires were completed. The aver-
age age of the patients was 65.1 years. There 
were 71 female patients, 98 male patients and 
23 of undisclosed gender. There was a bimodal 
distribution of total scores out of 100 (Figure 2), 
suggesting that there is a small group of patients 
who are generally less satisfied with the com-
munication of risks and the confidence in their 
decision making. The 41 less satisfied patients 
(with a total average score of less than 60/100) 
were generally slightly younger (average age 62 
years), and were more likely to be female (19/71 
female vs 16/98 male) (Figure 3).

Using the COMRADE outcome measure, 
we observed a general tendency for patients to 

Figure 1. Adapted COMRADE outcome measure statements.

A.  My doctor made me aware of the different tests available.
B.  My doctor gave me the chance to express my opinions about the CT scan.
C. My doctor gave me the chance to ask for as much information as I needed about the CT.
D.  My doctor gave me enough information about the CT.
E. My doctor gave enough explanation about the information on the CT scans.
F. The information was easy for me to understand.
G. I know the advantages of CT scans.
H. I know the disadvantages of CT scans.
I. My doctor gave me a chance to decide if I wanted a CT scan.
J. My doctor gave me a chance to be involved in the decisions during the consultation.

1. Overall I am satis�ed with the information on my CT scan I was given.
2. My doctor and I agreed whether the CT was best for me.
3. I can easily discuss the CT scan with my doctor.
4. I am satis�ed with the way the decision for a CT was made in the consultation.
5. I am sure that it was the right decision for me.
6. I am satis�ed that I am adequately informed about the issues important to the decision to have a CT.
7. It is clear this choice is best for me.
8. I am aware of the treatment choices I had.
9. I feel that an informed choice has been made.
10. The decision to have a CT shows what is important to me.
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Figure 2.  Density plot graph demonstrating total COMRADE outcome 
measure scores out of 100. It demonstrates a bimodal distribution with a smaller 
group of dissatisfied patients.
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Figure 3. Bimodal distribution of responses amongst females but not male patients. This 
suggests that there are a relatively lower satisfaction levels among a small population of females.
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give high responses. For each statement, more 
than half of respondents agreed or strongly 
agreed, the percentages ranging from 51.6% 
for statement H to 83.9% for statement 5. For 
instance, this indicates that patients tended to 
be less confident about knowing the disadvan-
tages of a CT scan (H), but they tended to be 
sure that it was the right decision for them (5). 
This apparent conflict between not knowing 
the disadvantages of CT – an information defi-
cit – but nevertheless being confident in their 
decision to have a CT is reflected throughout 
the results of the two factors: perception in risk 
communication and confidence in the decision. 
The average overall score for the ten commu-
nication of risk items is 3.6, whereas the aver-
age for the ten confidence in decision making 
items is 4.1. The scores for the each individual 
question are displayed diagrammatically in bar 
charts, which highlights this trend (Figure 4).

Correlation between the statements was 
estimated using Spearman’s rank correlation 
coefficient (Figure 5). All the correlation coeffi-
cients are greater than 0.4, indicating that high 
responses to one statement tend to be related to 
high responses to other statements. This dem-
onstrates a high degree of internal consistency 
within the questioning, meaning that patients 
overall experiences were well represented by 

the individual statements on the questionnaire. 
We calculated Cronbach’s a to assess internal 
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Figure 4. Proportion of scores (1–5) for each statement. Demonstrates comparatively low scores 
for H (I know the disadvantages of CT scans) and I (My doctor gave me a chance to decide if I wanted 
a CT scan). Overall, the ten responses for the second factor (confidence in decision making to have a 
CT) are more positive than the first factor (perception of the risk of having a CT). This raises the 
possibility that giving further information may not necessarily improve patient confidence in the 
decision to have a CT.
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consistency between items on the questionnaire. 
We found an estimate of a = 0.982, with a 95% 
bootstrap CI of (0.974, 0.989).

Discussion
 n Principal findings

Recent calls for patient involvement in the con-
sent process for CT are controversial. The poten-
tial obstacles and problems to involving patients 
in more informed consent for CT examinations 
are formidable. If we are to incorporate patients 
more in the consent process then we need to 
be able to demonstrate improvement other-
wise changes may be costly, unproductive and 
time-consuming.

These results demonstrate that the adapted 
COMRADE outcome measure can be success-
fully adapted to evaluate patient perception with 
risk communication and confidence in decision 
making when attending for a CT scan. It can 
be used as an inexpensive and practical way to 
build a profile of satisfaction amongst patients, 
so that radiology departments can monitor any 
suggested changes to the risk communication 
and consent process if they are introduced in 
the future.

The results demonstrate that patients have 
a reasonably high level of satisfaction with 
communication of risks regarding their CT. It 
highlights a difference between the level of per-
ception of communication of information, and 
the level of confidence in the patient’s decision 
to have a CT. This raises the possibility that 
despite feeling that the information regard-
ing their CT is less than optimal, patients still 
feel confident with the decision to have a CT. 
Perhaps patients are content with a paternal-
istic approach to decision making regarding 
CT. Thus, it is possible that providing more 
information to the patient may not necessarily 
improve their confidence in the decision mak-
ing process, as they do not appear inextricably 
linked.

The fact that younger women are more likely 
to score poorly with their perception of risk com-
munication suggests that females may be more 
prone to worry about the risk implications of 
radiation. More research needs to be done to 
investigate whether young females are in need 
of more information around the consent pro-
cess for CT, and whether this group needs to be 
 specifically targeted.
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 n Strengths & weaknesses
This is a proof-of-concept study to establish 
that assessing patient perception of effective 
risk communication and confidence over deci-
sion making for CT is possible. The numbers 
compare reasonably well with other studies of 
this type, however only provisional statisti-
cal conclusions can be made from the results. 
Only two similar healthcare settings were used, 
which could lead to a population bias. Patients 
were guaranteed anonymity, but patients may 
have felt pressured to provide positive answers 
just prior to the CT examination to ensure that 
their care was not negatively affected, leading 
to a reporting bias. This paper did not explore 
the other metrics through which consent can be 
assessed – for instance the patients accuracy in 
understanding their risk. This paper has quite 
a low cut-off for ‘higher dose’ examination (2 
mSv) whereas other papers have suggested 10 
mSv – this could lead to a bias in the results, 
which may be falsely reassuring.

 n Implications for policy & practice
Involving patients in consent for CT is a contro-
versial move in an area of medical practice that 
is already limited by problems we have high-
lighted: variable doses of radiation, uncertain 
risk of cancer, limited patient understanding, 
limited clinical opportunity for achieving con-
sent, and so on. Policymakers need to establish 
whether patient involvement is required and 
whether it will be beneficial. While opinions on 
this are varied and different metrics can be used 
to assess its success, the COMRADE outcome 
measure offers policymakers a means of quan-
tifying whether there is any improvement to 
patient perception of risk communication and 
confidence in decision making with different 
consent processes. Our outcome measure can 
also help policymakers answer questions that 
others in the field have raised, such as: how 
effective are strategies (e.g., dialogue, visual 
aids, risk scales) for helping patients under-
stand benefit and risk [34]?

 n Further research
A more rigorous and larger trial needs to ques-
tion whether there is a need to increase patient 
involvement with CT, and if so which groups 
specifically need extra support. Additionally, 
more studies need to assess a variety of tech-
niques to establish the most economical, ethi-
cal and practical solution. The COMRADE 
outcome measure can be used as one of a 
range of assessment tools to assess whether 

more direct patient involvement in the con-
sent process results in any significant improve-
ment. There are many different aspects to the 
consent process, however, given recent calls for 
greater patient involvement, analysis of how 
patients actually feel about  consent for CT is 
i ncreasingly viewed as important.

Conclusion
The debate on consenting for high-dose CT 
examinations needs to be explored more cred-
ibly. There are significant legal, practical, finan-
cial and ethical obstacles that need to be over-
come before implementing any consent process 
that aims to promote better informed consent. 
Patient satisfaction, perception of effective risk 
communication and confidence in decision 
making are important measures of the success 
of any consent process. If we are to implement 
and try to improve the consent process for CT, 
then we need to have a means of measuring its 
success or failure. The COMRADE outcome 

Figure 5. 20 statements re-ordered by Spearman’s rank co-efficient to 
demonstrate groups of correlated questions (e.g., E and D highly 
correlating). This demonstrates a relatively high level of internal consistency 
between the statement answers.



Executive summary

Background to patient consent in CT
 � There are increasingly frequent calls for some patients to be involved in a more formal consent process for CT scans associated with a 

high dose.
 � This is controversial, not least because there are inherent uncertainties involved with obtaining consent for radiation exposure, which 

could potentially be exacerbated by patient involvement rather than resolved.
Controversy with patient involvement
 � Experience of less complicated risk–benefit models suggest that patients will struggle to contextualize and understand the full 

ramifications of these stochastic effects.
 � Technological advances suggest that higher doses will become increasingly rare, and so perhaps any effort required to implement, 

standardize and monitor national or international consenting processes, will soon be outdated.
Objective outcome measure for patient’s involvement in CT consent
 � Given the outlined controversies and difficulties associated with involving patients in the consent process, it is important that we find 

ways of objectively assessing any changes to the current status quo so that improvements can be established and ineffective alterations 
ignored.

 � The adapted COMRADE outcome measure can be successfully adapted to evaluate patient perception with risk communication and 
confidence in decision making when consenting for a CT scan.

 � Our outcome measure can also help policymakers answer questions that others in the field have raised such as: how effective are 
strategies (e.g., dialogue, visual aids and risk scales) for helping patients understand benefit and risk?
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