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  ABSTRACT 

     Background.  Patient information in cancer clinical trial is challenging. The value of audio-recording interventions for 
patients considering participating in clinical trials is unclear. The primary aim of this randomized study was to investigate 
effects of audio-recorded information on knowledge and understanding in patients considering participation in a clinical 
trial. 
  Material and methods.  Patients scheduled for information about a phases 2 or 3 trial by one of the 13 participating 
oncologists at the Department of Oncology during the study period (2008 – 2013) were eligible. The intervention consisted 
of an audio-recording on compact disc (CD) of the information at the medical consultation in which the patients were 
informed about a trial. Knowledge and understanding was measured by the questionnaire, Quality of Informed 
Consent.  
     Results.  A total of 130 patients were randomized, 70% of the calculated sample size (n    �    186). Sixty-seven patients 
were randomized to the intervention. In total, 101 patients (78%) completed questionnaires. No statistical signifi cant 
differences were found between the groups with respect to knowledge and understanding. The level of knowledge was 
relatively high, with the exceptions of the risks associated with, and the unproven nature of, the trial. Overall, patients 
who declined participation scored statistically signifi cant lower on knowledge. 
          Conclusion.  The present study was underpowered and the results should therefore be interpreted with caution. Still, 
130 patients were included with a response rate of 78%. A CD including the oral information about a clinical trial did 
not show any effects on knowledge or understanding. However, the levels of knowledge were high, possible due to the 
high levels of education in the study group. Information on risks associated with the trial is still an area for 
improvement. 

 Informing potential participants in cancer clinical 
trials is challenging [1,2]. Information about cancer 
clinical trials are often conveyed to cancer patients 
in vulnerable situations, e.g. when they are newly 
diagnosed or in connection with information about 
relapse. In a Swedish study, defi ciencies regarding 
knowledge of risks associated with the trial, the 
unproven nature of the trial treatment and the 
duration of treatment were found [3]. The effects of 
providing audio-visual information for patients 
considering participating in clinical trials, alone or 
in conjunction with standard forms of information, 

have been evaluated and the value remains unclear [4]. 
At the time of planning this study, audio-recordings 
were suggested as a means to improve cancer patients 
understanding of information at the fi rst consulta-
tion, routine follow-up and  “ bad news ”  consultations 
[5 – 8]. In addition, a review of interventions to 
improve patients ’  recall of medical information 
showed that interventions tailored to the individual 
cancer patient are most effective [9]. Extended 
contact with a healthcare professional has been 
shown as an effective way to improve cancer patients ’  
knowledge about clinical trials [10,11]. However, in 
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everyday clinical practice with limited resources, 
extended contacts are diffi cult to implement. Thus, 
we aimed to design an intervention, easy to imple-
ment and convenient for clinicians, to provide infor-
mation directly targeting the clinical trial the patient 
had to decide on. 

 The primary aim of the information study was 
to investigate the effects on knowledge and under-
standing of audio-recorded (CD) information to 
patients considering participation in a clinical 
trial. In addition, the use of the CD and patients ’  
perception of the intervention was evaluated. 
Patients who consented to participate in a clinical 
drug trial were compared to those who declined 
participation with respect to knowledge and under-
standing. The study was approved by the Regional 
Ethical Review Board, Stockholm (2005/604-31/3) 
and registered at ClinicalTrials.gov, registration 
number: NCT01502254.  

 Material and methods  

 Patients 

 Patients planned for information about a clinical trial 
in phases 2 or 3 by one of the 13 oncologists who 
had consented to be recorded during the study period 
(2008 – 2013) were eligible. Patients were informed 
about the audio-recording study and asked for par-
ticipation before the consultation in which they were 
informed about the clinical drug trial. All patients 
who consented to the information study were 
included. No other inclusion or exclusion criteria, 
besides those applied in the clinical drug trials were 
used in the audio-recording study.   

 The intervention 

 The intervention consisted of an audio-recording 
(CD), using a portable voice recorder, of the infor-
mation given at the medical consultation in which 
the patients were informed about a clinical drug 
trial. Consenting patients got their up-coming 
medical consultation recorded. In general, the con-
sultations lasted between 30 and 45 minutes. All 
patients received written information about the clini-
cal drug trial they had to consider. The study nurse 
conducted the randomization during the consulta-
tion in another room; leaving the physician blinded 
to which group the patient was randomized. After 
the consultation, patients randomized to the inter-
vention (Group I) received the CD to take home 
while considering participation in the clinical drug 
trial. Patients randomized to control (Group C) did 
not receive the CD.   

 Procedure 

 When the patients had decided about participation 
in the clinical trial, questionnaires were mailed to 
randomized patients, within a week, together with a 
prepaid envelope. One reminder was sent to those 
not responding within two weeks. Clinical data were 
collected from patients ’  fi les.   

 Instruments 

 The questionnaire Quality of Informed Consent 
(QuIC) consists of two parts, comprising eight basic 
elements of informed consent in clinical trials 
( “ research purpose and procedures, duration, exper-
imental procedures ” ,  “ potential risks or discom-
forts ” ,  “ benefi ts to self and others ” ,  “ alternatives 
to participation ” ,  “ confi dentiality ” ,  “ procedures in 
the event of research injury ” ,  “ study contacts ” , 
 “ voluntarism ” ). Each element is assessed in both the 
fi rst (knowledge) and the second (understanding) 
part [12]. The fi rst part, knowledge, consists of 20 
items with three response categories ( “ disagree ” , 
 “ unsure ” ,  “ agree ” ). Fourteen items are study phase 
independent. The second part, understanding, com-
prises 14 items where patients rate the extent to 
which they perceived that they understood elements 
of the clinical trial. The response format is a fi ve-
point scale from  “ I didn ’ t understand this at 
all ”  to  “ I understood this very well ” . Thirteen of the 
items in the second part correspond to the basic 
elements in the fi rst part. One item is a global mea-
sure of perceived understanding. The QuIC has 
been validated in the US [13]. The Swedish transla-
tion was used in a previous study [3]. In this study, 
the wording was modifi ed for patients declining 
participation in the clinical drug trial to  “ the trial 
you were informed about and asked to consider ”  
instead of  “ your clinical trial ” . 

 In addition to QuIC, questions whether the con-
sent form was signed at the fi rst visit or later were 
included.   

 Determination of sample size and statistical methods 

 In a previous study about 30% of the patients 
responded correctly concerning risks associated with 
the trial [3]. To detect a difference of 20% points 
between the control group (30%) and the inter-
vention group (50%), with a signifi cance level of 5% 
and with a power of 80%, 186 patients were needed. 

 Correct responses to the knowledge items were 
assigned a score of 100 while incorrect responses 
and responses in the category  “ unsure ”  were given 
a score of 0. Responses to items assessing  “ perceived 
understanding ”  were transformed to a 0 – 100 scale. 
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Multi-item scales were calculated by summarizing 
mean values divided by the number of items. A vari-
able,  “ information sources ” , was constructed by 
assigning a value of 1 if any of the fi ve questions were 
responded with  “ yes ” . Descriptive statistics were 
used to compare Group I with Group C. For 
categorical data group differences were tested using 
the Fisher ’ s exact test. Mann-Whitney test was used 
for ordinal or continuous data differences. The dif-
ference in proportion and confi dence intervals in the 
variable underlying the sample size calculation was 
estimated using a generalized linear regression 
model with identity link and binominal distribution. 
All reported p-values are two-sided and all analyses 
of differences between randomization groups were 
performed using intention-to-treat. Only responding 
patients were included in the fi nal analyses.    

 Results  

 Patient characteristics 

 A total of 183 patients were invited to participate, 
out of whom 53 (29%) declined participation in the 

audio-recording study. Thus, 130 (71%) patients 
were randomized, 67 to Group I (intervention), and 
63 to Group C (control). The consort diagram is 
displayed in Figure 1. A total of 16 medical drug 
trials were represented, 14 randomized trials of 
which 10 were phase 3 trials. Thirteen oncologists 
included patients in the study. Seven of them 
included 10 or more patients in the study, 82% of 
the patients: one oncologist included 30 (23%); one 
included 23 (18%); one included 15 (12%), one 
included 14 (11%), one included 13 (10%), 
two included 10 (8%) patients. Six oncologists 
included less than 10 patients: one included six, one 
included three, two included two, and two oncolo-
gists included one patient each. Patients ’  clinical 
and demographic characteristics are presented in 
Table I. There were no statistically signifi cant 
differences between the groups in patients ’  demo-
graphic and clinical characteristics. Five patients 
were randomized in the present study, but later not 
asked to participate in a drug trial ( “ too ill ”  n    �    3, 
 “ language problems ”  n    �    1,  “ administrative failure ”  
n    �    1). Due to slow recruitment rate, the estimated 
sample size was not reached.   

Potential participants 
approached 

(n=183) 

Participants randomized in 
the audio-recording study 

(n=130) 

Participated in the clinical drug trial (n=45) 
Declined participation (n=15) 

Completed QuIC  
(n=48) 

Completed QuIC  
(n=53) 

Declined participation 
(n=53) 

Group I - standard- and 
 audio-recorded information 

(n=67) 

Group C - standard 
information 

(n=63) 

Not asked for participation 
in a clinical drug trial 

(n=2) 

Participated in the clinical drug trial (n=46) 
Declined participation (n=19) 

Not asked for participation 
in a clinical drug trial 

(n=3) 

  Figure 1.     Participants CONSORT fl ow chart.  
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 The informed consent procedure 

 A total of 46 (69%) patients in Group I and 
45 (71%) in Group C consented to participate in 
the clinical drug trial. Of these, 11 (24%) in 
Group I and 12 (27%) in Group C signed the con-
sent form in connection with the fi rst consultation. 
In both groups 29 patients (63% in Group I and 
64% in Group C, respectively) responded that they 
did not sign at the fi rst medical visit. There was no 
statistical signifi cant difference in the time reported 
to signing the consent form, six days in Group I 
(SD    �    4.4) and four days in Group C (SD    �    3.6).   

 Knowledge and understanding 

 Figure 2 shows the proportions of correct responses 
to questions about knowledge by randomization 
group. Overall, knowledge levels were relatively high 
( �    80%) for seven of the 14 phase independent 
items. Lower levels of knowledge ( �    50%) were 
reported regarding risks and discomforts involved in 

participation, the unproven nature of the trial, about 
confi dentiality with respect to medical records and 
economic insurances. In Figure 3, mean scale scores 
by randomization group are presented for questions 
about perceived understanding. The levels of per-
ceived understanding were generally high. Mean 
scale scores for all items were about 80 or more, 
except for economic insurances, with a score of 65. 
Mean scale scores, standard deviations and medians 
for the basic elements for both the knowledge 
and understanding parts of the QuIC are displayed 
in Table II. There were no statistical signifi cant 
differences between the groups neither on individual 
items nor with respect to the elements included in 
the knowledge section. The difference between the 
groups in the variable concerning risks with the trial 
was 13% (95% CI -5 – 32).   

 Use and perception of the audio-recording 

 A total of 29 patients (43%) reported they had 
listened to the complete recording, and 6 (9%) 
indicated they had listened in parts. Fifteen 
patients (22%) had not listened at all. Seventeen 
patients (25%) did not respond to this item. 
Ten patients (29% of those who used the audio-
recording) listened more than once. Nineteen 
patients reported that a relative had listened, all of 
them had listened themselves too. Responses to 
items asking about the audio-recording for patients 
in Group I are shown in Table III.   

 Differences in knowledge and understanding between 
patients who decided to participate in a clinical trial 
and those who declined 

 Patients who decided to participate in a clinical drug 
trial (n    �    81) reported statistically signifi cant higher 
proportions of correct responses on fi ve of the phase 
independent items;  “ participation benefi cial for 
future patients ”  (p    �    0.007),  “ review of medical 
record ”  (p    �    0.001),  “ alternatives to participation ”  
(p    �    0.008),  “ insurances ”  (p    �    0.04),  “ decline par-
ticipation by not signing the consent form ”  
(p    �    0.001). The mean level scores for perceived 
understanding were statistically signifi cant lower for 
patients who declined participation in a drug trial 
(n    �    20) regarding;  “ potential benefi ts to self  ”  
(p    �    0.001) and  “ others ”  (p    �    0.007),  “ confi dential-
ity of medical records ”  (p    �    0.014),  “ insurances ”  
(p    �    0.005) and  “ overall perceived understanding ”  
(p    �    0.048).    

 Discussion 

 Only 70% of the calculated sample size was included, 
as the study was terminated prematurely due to slow 

  Table I. Patients ’  clinical and demographic characteristics.  

Patient allocation:

Characteristic

Group I 
[CD � ]
  N    �    67

Group C 
[CD-]
  N    �    63

 Age :
   �    45
  45 – 64
      �    65
  Mean [SD]

  10 (15)
  47 (70)
  10 (15)
  55 (10.3)

  11 (18)
  41 (65)
  11 (18)
  54 (10.8)

 Gender: 
  Males
  Females

  13 (19)
  54 (81)

  10 (16)
  53 (84)

 Education: 
  Compulsory school (1 – 9 years)
  Senior high school (10 – 12 years)
  University education (13 – 16 years)
  Higher university education ( �    16 years)
  Data missing

  9 (13)
  8 (12)
  5 (8)

  26 (39)
  19 (28)

  9 (14)
  12 (19)
  9 (14)

  22 (35)
  11 (18)

 Marital status :
  Married/living with partner
  Divorced/separated
  Never married
  Widowed
  Data missing

  35 (52)
  3 (5)
  9 (13)
  1 (2)

  19 (28)

  35 (56)
  6 (10)

  11 (18)
  0 (0)

  11 (18)
 Diagnosis: 
  Breast
  Gastro-intestinal
  Prostate

  51 (76)
  11 (16)
  5 (8)

  50 (79)
  8 (13)
  5 (8)

 Participation in the clinical drug trial: 
  No
  Yes
  Not asked for participation

  19 (29)
  46 (69)
  2 (3)

  15 (24)
  45 (71)
  3 (5)

 Study phase: 
  Phase III
  Phase II (randomized)
  Phase II (single-arm)

  41 (61)
  10 (15)
  16 (24)

  38 (60)
  16 (25)
  9 (14)
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  Figure 2.     Proportion of correct responses to items about knowledge (QuIC) by randomization group.  

  Figure 3.     Mean scale scores by randomization group for perceived understanding (QuIC).  
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[4,14]. This is in concordance with the results of the 
present study. Only about half of the patients reported 
having listened to the recording, in total or partly. 
There might be several reasons for not listening. The 
recording might evoke negative emotions from this 
consultation, and the patient can therefore feel reluc-
tant to listen. The recording contained not only 
information about the trial, but also about other 
issues that might have been diffi cult to comprehend. 
Another possibility is that the information conveyed 
did not contain all the important aspects of informed 
consent, and relates to the including physician. 

 The lowest proportions of correct responses con-
cerned risks and discomforts involved in participa-
tion, the unproven nature of the trial, confi dentiality 
with respect to medical records, and economic insur-
ances. To understand and accept the experimental 
nature of treatment in this vulnerable situation 
might be diffi cult. The results indicate that these are 
challenging areas that need to be improved. It might 
be possible, that oncologists who would like to 
include patients in clinical trials tend to underesti-
mate the importance of these issues, and prioritize 
information that benefi ts consent. Communication 
courses for physicians have improved the quality of 

  Table II. Knowledge and understanding in the Quality of Informed Consent (QuIC) questionnaire by element and randomization 
group.  

QuIC: Knowledge QuIC: Perceived understanding

Group I [CD � ] Group C [CD � ] Group I [CD � ] Group C [CD � ]
Element 1 – 8 Mean (SD) Mean (SD) P-value a Mean (SD) Mean (SD) P-value a 

Research purpose and procedures, 
duration, experimental procedures

77 (19.9) 75 (18.7) 0.54 86 (13.7) 87 (15.8) 0.58

Potential risks or comforts 42 (49.8) 28 (45.5) 0.21 b 80 (24.2) 79 (24.7) 0.85
Benefi ts to self and other 80 (19.7) 75 (20.8) 0.28 87 (14.6) 84 (19.9) 0.81
Alternatives to participation 81 (39.4) 81 (39.8) 1.00 b 88 (22.6) 91 (23.6) 0.31
Confi dentiality 44 (50.1) 53 (50.4) 0.45 b 84 (25.7) 85 (23.2) 0.85
Procedures in the event of research injury 44 (50.0) 54 (50.3) 0.33 b 61 (37.5) 66 (37.7) 0.46
Study contacts 85 (35.7) 91 (29.5) 0.54 b 90 (20.6) 96 (11.4) 0.10
Voluntary nature of participation 96 (17.4) 97 (15.2) 0.58 98 (8.8) 100 (3.4) 0.25
Summary score 72 (15.9) 71 (14.5) 0.82 85 (12.0) 86 (12.6) 0.49

     a Mann-Whitney test;  b Fisher ’ s exact test.   

  Table III. Responses to items asking about the audio-recording among those 35 patients who reported 
having listened.  

Not at all
  N (%)

A little
  N (%)

Quite a bit
  N (%)

Very much
  N (%)

Helpful in understanding information about the clinical 
drug trial

0 11 (32) 16 (46) 8 (23)

Helpful in increasing knowledge about the clinical drug 
trial

2 (6) 15 (43) 16 (46) 2 (6)

Listening to the recording evoke more questions 
about the clinical drug trial

16 (46) 19 (54) 0 0

Worrying to listen to the recording 29 (83) 4 (11) 1 (3) 1 (3)
Helpful in informing relatives 5 (14) 14 (40) 10 (29) 6 (17)
Benefi cial to you 0 8 (23) 17 (49) 10 (29)

recruitment. The results should therefore be inter-
preted with caution. 

 No effects were found on knowledge and under-
standing of providing patients with a CD including 
oral information on a clinical trial. Overall, par-
ticipants reported high levels of knowledge and 
understanding, and we found no differences 
between the randomization groups. It is therefore 
plausible that the oral and written information was 
suffi cient and that there was a ceiling effect. Patients 
who consented to participate in clinical trials 
reported higher levels of knowledge and under-
standing on several elements compared to those 
who declined. About half of the patients in the 
intervention group (Group I) reported having lis-
tened to the CD before taking the decision to par-
ticipate in a clinical trial or not. However, patients 
who listened to the recording reported it to be use-
ful for comprehension, increasing knowledge, con-
tributing to informing relatives and not upsetting. 

 Although earlier studies on newly diagnosed can-
cer patients and patients in routine follow-up have 
shown good results of audio-recorded consultations 
[5,6,8], studies of the informed consent procedure 
in clinical trials have to date not shown clear benefi ts 
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patient information in clinical trials [15]. When 
comparing knowledge expressed as basic elements, 
participants in the present study appeared to have 
somewhat higher levels than in our previous study 
on most elements, with the exception of  “ voluntary 
nature of participation in the trial ” , where the levels 
were high and comparable [3]. Levels of under-
standing appeared similar across both studies. As 
concluded in the previous study, patients seem to 
experience that they have understood more than 
what is actually mirrored in the assessment of 
knowledge. 

 In the present study, the risk of compensatory 
rivalry in the control group was negligible, as 
they did not have access to the recording before tak-
ing the decision and responding to the questionnaire. 
There is a risk that the questionnaire was not sensi-
tive enough to detect differences between the groups. 
The QuIC is, however, validated and has been used 
in a number of studies [2,3,13,15]. 

 The sample size was determined based on one of 
the items in the questionnaire, as the multidimen-
sionality of the concepts of interest, knowledge and 
perceived understanding, make them inappropriate 
for sample size calculation. This is a limitation of 
the study. 

 An explanation for the relatively high level of 
knowledge in our study group might be the large 
proportion, 48%, of patients with higher education. 
In 2010, 25% of the Swedish population aged 25 – 64 
years, was estimated to have a higher education, i.e. 
 �    3 years [16]. However, in an earlier study, we 
found that levels of education were not associated 
with knowledge about cancer clinical trials [17]. The 
proportion of higher educated patients raises a con-
cern about selection of patients who are asked to 
participate in cancer clinical trials. This selection 
could also be a bias for participating in the present 
study of audio-recorded information. However, in 
our previous study, in which all patients accepting 
participation in a clinical drug trial were included, 
the proportion of highly educated participants was 
similar [3]. Thus, education bias seems less likely in 
the present study. 

 A recurrent problem in studies of the informed 
consent process appears to be physicians ’  compli-
ance with the study protocol [14,18]. The recruit-
ment was slow in the present study, partly due to 
physicians who hesitated to be recorded, although 
the study was based on the assumption that it should 
be benefi cial for patients ’  knowledge to listen to the 
oral information more than once. This was our 
assumption, but not necessary shared by the physi-
cians, who already might have perceived their infor-
mation suffi cient. Some might also have declined 
participation because they did not like the idea of 

being listened to by others, including the project 
group. In addition, there were organizational reasons, 
as some clinics were so busy that it was not possible 
to run the study in their context. 

 There were no differences between the groups 
with respect to patients ’  demographic and clinical 
characteristics. However, data were missing for a 
large proportion of patients (18 – 28%) with respect 
to education and marital status (self-reported). Thus, 
there is a risk for bias with respect to these variables, 
but this is a randomized study and therefore the risk 
for selection bias should be limited. 

 Patients who declined the drug trial had lower 
proportion of correct responses and lower levels of 
understanding, irrespective of randomization group. 
This fi nding may be due to patients ’  predetermined 
negative attitude to clinical trials. It may also be due 
to insuffi cient information. In the latter case, it might 
be possible to raise the recruitment by better infor-
mation and increasing patients ’  knowledge. 

 Due to the limited sample size, it was not possible 
to adjust for the information given by the physician 
or the clinical trial being informed about. This is 
unfortunate, as these variables might have had impact 
on the outcomes and might have biased the results. 
In addition, it was not possible to perform subgroup 
analyses between those who listened to the CD and 
those who did not, due to the small sample size. 

 The present study was underpowered and the 
results should therefore be interpreted with caution. 
The results showed that providing patients with a CD 
including the oral information about the clinical trial 
they were asked to consider did not appear to have 
any effects on patients ’  knowledge or understanding. 
Levels of knowledge were high, with the exception of 
risks associated with the trial and the unproven nature 
of treatment in the trial. The generally high levels 
of knowledge and understanding were possible due 
to the high education level in the study sample. 

 New methods to improve patients ’  knowledge 
during the process of informed consent, especially 
concerning risks and discomforts and the unproven 
nature of treatment in clinical trials are needed. The 
problems associated with information in this delicate 
situation might be of a magnitude not possible to 
overcome by means of technical devices. Instead, 
personal consultations in which the patients are 
asked to summarize the information given might be 
a way to improve and assure patients ’  knowledge and 
understanding before taking the decision to partici-
pate in a clinical trial.                
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