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THIS SUBJECT
• While patients participating in clinical

as sufficient, their degree of
understanding remains unsatisfactory.

• It is unclear whether the use of an
enhanced informed consent document
improves patients’ understanding.

• Improving informed consent documents
in a large multicentre study had no effect
on participants understanding but
decreased the enrolment rate.

• This was further supported by an updated

clinical research, efforts and future trials
should focus on other ways to improve
comprehension.
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WHAT IS ALREADY KNOWN ABOUT

AIMS
The aim was to evaluate the comprehension of participants of an improved
informed consent document (ICD).
trials perceive the amount of information

METHOD
Thiswas a randomized controlled Frenchmulticentre studyperformed in real conditions.
Participants were adult patients undergoing screening for enrolment in biomedical
research studies, who agreed to answer a validated questionnaire evaluating objective
and subjective comprehension scored from 0 (no comprehension) to 100 (excellent
comprehension). Patients were provided either the original ICD or an ICDmodified in
terms of structure and readability. The primary end point was the score of objective
comprehension. The secondary end-points were the enrolment rate in the clinical study
and patient characteristics associated with the score of objective comprehension.
WHAT THIS STUDY ADDS
 RESULTS
Four hundred and eighty-one patients were included, 241 patients in the original ICD
group and 240 patients in themodified ICD group. There was no difference between the
twogroups for the score of objective comprehension (original ICD 72.7 (95%CI 71.3, 74.1)
vs. modified ICD 72.5 (95% CI 71.0, 74.0); P = 0.81). However, the rate of enrolment in the
clinical studywas lower in the groupwho received themodified ICD (64.4% (95%CI 58.3,
70.5)) than for the original ICD (73.0% (95% CI 67.4, 78.7)) (P = 0.042). Only female gender
and high educational level were associated with a better objective comprehension.
systematic review. Consequently, to

improve participants’ understanding in

CONCLUSIONS
Improving ICDs had no effect on participants’ understanding, whereas the rate
of enrolment was lower in this group. In attempts at improving potential
participants’ understanding of clinical research information, efforts and future
trials should focus on other ways to improve comprehension.
015 The British Pharmacological Society



Improved informed consent form in biomedical research
Introduction the primary endpoint and enrolment rate a secondary
end point.
Obtaining patients’ informed consent through an Institu-
tional Review Board (IRB) approved informed consent
document (ICD) is mandatory in biomedical research. In
addition to its main objective of providing information
to patients, when signed it is considered as a way to
prove that participants agree to undergo the procedures
required by the study. However, while patients partici-
pating in clinical trials perceive the amount of infor-
mation as sufficient, their degree of understanding
remains unsatisfactory [1]. Whatever the language
used, there is consistent evidence that ICDs are not
easy to read. We previously showed that the readabil-
ity of French ICDs was much lower than that of high
school level texts [2] and was not improved following
IRB reviews [3]. Similarly, American IRBs often provide
text for informed consent forms that falls short of their
own readability standards [4] and readability was also
low in other languages such as Spanish or German
[5, 6]. In a qualitative analysis aimed at determining
what should be improved, a Danish group concluded
that poor presentation and specialized terminology
were barriers to comprehension [7]. Indeed, separating
the information about the patients’ rights in a specific
and separate booklet, led to a better comprehension
[8]. Accordingly, members of our group have devel-
oped French good practice recommendations [9, 10]
that include adding a schematic diagram of the study,
a glossary, a summary and the use of short words and
phrases. However, we showed in two randomized con-
trolled simulated studies that while improved ICDs
enhanced comprehension in healthy volunteers [11],
it did not in patients with stroke, type 1 diabetes or
sleep apnoea syndrome [12].

In 2004, Flory et al. showed in a systematic review that
use of multimedia and of an enhanced ICD had only lim-
ited success in improving understanding. However,
given that some of the studies were of poor quality, they
concluded that further research was required [13]. In
2013, a new systematic review was performed and sug-
gested that enhanced consent forms and extended dis-
cussions were the most effective methods to improve
participant understanding [14]. However, the heteroge-
neity among studies was substantial. Indeed, only one
of the seven ‘enhanced consent form’ studies performed
in a real setting drew positive conclusions, while eight of
the 15 studies in simulated conditions did. None of the
studies enrolled more than 100 patients per group. Fur-
thermore, to date most studies have focused on one to
three clinical trials in a specific medical field, which
makes conclusions difficult to apply across all clinical re-
search settings. Therefore, our objective was to evaluate
the effect of an improved ICD in a large multicentre study
performed in real conditions encompassing a large num-
ber of different clinical trials. Patients’ understanding was
Methods

Patients
Patients were recruited by six French clinical research
centres: Clermont-Ferrand, Créteil, Grenoble, Lyon,
Saint-Etienne and Toulouse. The inclusion criteria were
patients aged 18 years and over without major cognitive
disorders undergoing screening (first protocol visit) for
potential enrolment in a biomedical research study,
and who agreed to answer a comprehension question-
naire. The trial was registered at Clinicaltrials.gov
NCT00908557.

Studies
The inclusion criteria for studies were phase IIb, III or IV,
randomized, controlled, therapeutic studies for which
French IRB (Comité de Protection des Personnes) ap-
proval was sought. A detailed list of the 18 single and
multicentre studies and their medical fields is given in
Table 1.

Informed consent forms
For each study, the original ICDs (otherwise called
informed consent forms, ICDs, or patient study infor-
mation) provided by sponsors and investigators were
modified by two members of the LISYCOM study
team. We improved the lexicosyntactic readability
mainly by reducing the length of words by using short
synonyms and reducing the length of phrases. Some
examples of modification are shown in Table 2. We
also applied the recommendations for good writing
practice provided by Chassany et al. [9] consisting
essentially in the addition of a glossary, a summary
and a study diagram for each study modified ICD.
The objective was to obtain a Flesch index for the
modified ICDs greater than 43 or improved by 50%
compared with the original text.

For each study protocol, the two versions of the ICD
were reviewed and approved by the referent French IRB
(Comité de Protection des Personnes), according to
French law.

Questionnaire
Patients’ comprehension was evaluated using the ques-
tionnaire ‘Questionnaire d’Evaluation de la Compréhen-
sion de l’Information Ecrite chez des Malades’ (QECEM)
based on the American Quality of Informed Consent
questionnaire [15] and validated in French in a previous
study [12]. Briefly, the questionnaire is composed of
two parts. The first part is composed of 28 questions
and measures the objective comprehension, i.e. what
the subject really understands. The second part is
Br J Clin Pharmacol / 80:5 / 1011
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Table 2
Examples of modifications performed in informed consent documents

Original informed consent document Modified informed consent document

Le Dr..........................................................vous
propose de participer à une recherche organisée par le C.H.U. de
GRENOBLE portant sur un essai clinique

Le Dr..................................................... vous propose de participer à un essai

clinique. Il est organisé par le C.H.U. de GRENOBLE.

Les visites de suivi se feront ensuite après 6, 12, 18 et 24 mois de traitement.
Elles dureront environ 45 mn. A 6 mois des prélèvements sanguins à jeun le
matin seront réalisés (marqueurs du remodelage osseux, prélèvement de 5
CC de sang) ainsi qu’un questionnaire sur une éventuelle survenue de fractures.
A 12 mois et 24 mois, les mêmes prélèvements sanguins seront faits pour le
dosage des marqueurs du remodelage et de l’estradiol (deux tubes de 5 CC
de sang), ainsi qu’une mesure de la densité
minérale osseuse et le questionnaire sur les fractures.

Les visites de suivi se feront ensuite:

- après 6 mois de traitement,

- après 12 mois de traitement,

- après 18 mois de traitement

- après 24 mois de traitement.

Elles dureront environ 45 mn.

A 6 mois, 5 cc de sang seront prélevés. Ils permettront de doser les marqueurs du

remodelage osseux. Le prélèvement devra être fait:

- à jeun

- le matin.

On vous posera un questionnaire pour savoir si vous avez eu une éventuelle survenue

de fractures.

A 12 mois et 24 mois, deux tubes5 cc de sang seront prélevés. Cela fait donc 10 cc au

total. Leur analyse permettra de doser:

- les marqueurs du remodelage

- l’estradiol.

Une mesure de la densité minérale osseuse sera aussi faite. On vous reposera le

questionnaire sur les fractures.

Les dyskinésies (mouvements involontaires) induites par le lévodopa
constituent un effet indésirable majeur chez les patients présentant une
maladie de Parkinson.Ces mouvements involontaires peuvent altérer la
qualité de vie et limiter les possibilités thérapeutiques. XXXX est le seul
médicament dont l’efficacité est reconnue en tant que traitement
symptomatique des dyskinésies induites par la levodopa chez le
parkinsonien. Néanmoins, les effets antidyskinétiques
de XXXX au long cours demeurent mal connus.

Les dyskinésies induites par la lévodopa sont un effet indésirable majeur chez les

parkinsoniens. Elles peuvent:

- altérer la qualité de vie

- limiter les possibilités thérapeutiques.

XXXX est le seul médicament dont l’efficacité est reconnue comme traitement

symptomatique de ces dyskinésies chez le parkinsonien. Mais, ses effets

antidyskinétiques au long cours sont mal connus.

Conformément à la loi n°2004-806 du 9 août 2004 relative à la Politique de
Santé Publique:

Conformément à la loi n°2004-806 du 9 août 2004 relative à la Politique de Santé

Publique, cette étude a obtenu:

- cette étude a obtenu un avis favorable du Comité de Protection des
Personnes le ……/……/…… ainsi que l’autorisation préalable
de l’autorité compétente de santé.

- un avis favorable du Comité de Protection des Personnes Sud Est VI le 06/05/2011.

- l’autorisation préalable de l’autorité compétente de santé.

-Il est possible que cette recherche soit interrompue, si les circonstances le
nécessitent, par le promoteur ou à la demande de l’autorité de santé.

Il se peut que cette étude soit interrompue, si les circonstances le nécessitent:

- lorsque cette étude sera terminée, vous serez tenu informé
personnellement des résultats globaux par votre médecin dès que
ceux-ci seront disponibles, si vous le souhaitez (art L1122-1 du code de
la Santé Publique).

- par le promoteur

- ou à la demande de l’autorité de santé.

Quand cette étude sera finie, vous serez informé(e) des résultats globaux:

- personnellement

- par votre médecin

- dès qu’ils seront disponibles

- si vous le voulez.

C’est conforme à l’article L1122-1 du code de la Santé Publique.

Improved informed consent form in biomedical research
composed of 12 questions and evaluates the subjective
comprehension, i.e. what the subject thinks he under-
stood. Each question is scored from 0 to 100 (0 being
poor understanding and 100 very high). The objective
and subjective scores are the mean of 28 and 12
questions, respectively. The global score is the mean
of objective and subjective score. The details for
calculating the different scores are specified in our
previous work [12].
LISYCOM study design
The LISYCOM study was a multicentre randomized con-
trolled study performed in real conditions. The original
and modified ICDs were inserted in separate sealed
opaque envelopes. Each envelope was given a unique
ordered identification number. Then, envelopes were
randomized electronically (Clininfo, Lyon, France) using
variable block sizes and stratified by study and centre.
During the information/screening visit for a participating
Br J Clin Pharmacol / 80:5 / 1013
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clinical study the investigator opened the consecutive
randomized envelope and gave the patient the ICD and
the questionnaire inside. In order to avoid randomization
bias, the consecutive allocation of sealed envelopes was
checked in each centre by a clinical research assistant. At
the end of the visit the patient was given the comprehen-
sion questionnaire to fill in within 24 h and return it to the
centre by hand or by post. Investigators completed a
specific case report form with information about demog-
raphy, illness and, subsequently, signature of the consent
form.

One year after the information visit, the patients were
asked to answer the same comprehension questionnaire,
to evaluate long term comprehension.
Objective and end points
The study’s main objective was the impact of improving
ICDs used in biomedical research on the patients’ com-
prehension of the information. The primary end point
was the score of objective comprehension, using the
QECEM comprehension questionnaire, within 24 h of
the information/screening visit.

Secondly, we studied the impact of improved consent
documents on patient recruitment. We also explored the
effect of the patient’s characteristics, such as gender, ed-
ucational level and sphere of professional activity, on
comprehension. Secondary end-points were the enrol-
ment level in each group, the score of objective compre-
hension in the different sub-populations, the overall
score, the score of subjective comprehension and the
scores in the different domains of information.
Updated systematic review of improved
informed consent forms
An updated systematic review of improved informed
consent forms tested in randomized ‘clinical trials’ was
performed according to the Cochrane Handbook for Sys-
tematic Reviews of Interventions Version 5.1.0 [16], using
the methodology published by Nishimura et al. in 2013
[14]. Briefly, we included randomized controlled trials
that evaluated interventions designed to improve the in-
formed consent process for patients in biomedical re-
search through improvement of ICDs. The initial search
was run on MEDLINE using a combination of medical
subject headings (MeSH) and text-words, and then run
on EMBASE. The ISI Web of Science and Scopus data-
bases were searched as well, using text-words. The pri-
mary subject headings used were ‘informed consent’ or
‘consent’. We cross referenced our results with those of
the two systematic reviews on the topic published in
2004 [13] and 2013 [14]. Our primary outcome was par-
ticipant understanding/knowledge. Data were analyzed
using Review Manager (RevMan) v5.2.7. Briefly, we in-
cluded 14 published randomized controlled trials evalu-
ating modified ICDs for clinical research [11, 12, 17–28],
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whether tested in simulated or in real conditions, and
we added the results of the present study.

Statistical analysis
Based on our previous experience, the expected mean
comprehension score was 70.8, with a standard deviation
of 7.42 [12]. A sample size of 167 patients in each group
would have 90% power to detect a difference in means
of 6% (4.248) assuming that the common standard devi-
ation would be 10, using a two group t-test with a two-
sided significance level of 0.01 (NQuery Advisor® 6.01).
In the present multicentre multistudy trial, the standard
deviation of 7.42 was expected to increase. Therefore,
we decided to enrol 200 patients in each group to main-
tain an adequate study power should the standard devi-
ation be higher. Due to a higher rate of recruitment than
expected, we decided to continue the recruitment until
the end of the financial support for the study.

The groups, stratified by study and centre, were la-
belled such as to conceal the identity of the intervention
and permit blind statistical analysis. All analyses are pre-
sented by intent-to-treat. Quantitative data are de-
scribed by mean and 95% confidence interval or
standard deviation. Qualitative data were described by
size and percentage. An independent t-test was used
for the primary end point. Comparison between groups
was also performed by ANCOVA, with change in age, gen-
der and school level used as the covariates. In order to as-
sess the impact of missing data, both, intention-to-treat
using imputed dataset and intention-to-treat using com-
plete dataset (individuals with complete data for the
score of objective comprehension) analyses were con-
ducted for the primary end point. We used an iterative
Markov Chain Monte Carlo (MCMC) method, to impute
missing values under a multivariable normal model for
multiple continuous variables. For the secondary end
points, we used the t-test for variables that showed nor-
mal distribution and the non-parametric Mann–Whitney
test for variables that were not normally distributed.
Categorical analysis of the frequency distributions was
tested for statistical significance by use of the chi-square
statistic. We used multiple regression to identify the
parameters associated with better objective comprehen-
sion, and checked for assumptions in regression.

Statistical tests were two-tailed and significance was
set at 5%. All data analysis was performed with Stata
V.13.0 for Windows [29] software.
Results

Description of the population
The six centres included 481 patients between April 2009
and March 2013. The study flow chart is shown in
Figure 1. One patient who did not meet the LYSICOM
inclusion criteria was randomized in error and then



Figure 1
Study flow chart
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dropped from the study. The Grenoble centre included
338 patients, Saint-Etienne 57, Lyon 44, Toulouse 21,
Créteil 13 and Clermont-Ferrand 7 (Table 1). The charac-
teristics of the population in each ICD group are shown
in Table 3.

Main end point
In intention to treat analysis and following multiple im-
putations for missing data, there was no difference be-
tween the two groups for the score of objective
comprehension (72.7, 95% CI 71.3, 74.1) for the original
vs. 72.5 (95% CI 71.0, 74.0) for the modified document,
P = 0.81). When age, gender and educational level were
introduced as covariables, no difference between groups
was detected (ANCOVA, P = 0.49).

Secondary end points
In intention to treat analysis of objective comprehension
using the complete dataset, there was no difference
between the two groups (72.5 (95% CI 71.2, 73.8) for
the original vs. 72.3 (95% CI 70.9, 74.7) for the modified
document, P = 0.83). As a sensitivity analysis, data from
the largest clinical trial, accounting for 46% of the pa-
tients, were removed, but this did not change the results
(71.5 (95% CI 69.8, 73.2) for the original vs. 69.6 (95% CI
67.8, 71.4) for the modified document, P = 0.15). No dif-
ference was found for the different domains of the score,
objective and subjective comprehension (Table 4).

The rate of enrolment in the studies was lower in the
group that received the modified ICD (64.4% (95% CI
58.3, 70.5)) than for the original ICD (73.0% (95% CI
67.4, 78.7)) (P = 0.042). The specific reasons for non-
enrolment were refusal to sign the consent document
(16.7% vs. 11.6%, respectively, P = 0.108), presence of
non-inclusion criteria (13.4% vs. 10%, P = 0.242) or other
reasons (5.4% vs. 5.4%, P = 0.983).

In univariable analysis, women (73.5 (9.5)) had a
better objective comprehension than men (70.7 (10.1),
Br J Clin Pharmacol / 80:5 / 1015



Table 3
Patients’ characteristics. Values are numbers (percentages) unless stated otherwise

Original informed consent form Modified informed consent form

P(n = 241) (n = 239)

Male gender 142 (59.4) 97 (40.6) 0.65

Mean age (SD) 46.8 (19.4) 46.7 (18.2) 0.95

Highest educational level 0.20

School leaving certificate 45/191 (23.6) 32/184 (17.4)

High school graduation 36/191 (18.8) 151/184 (26.0)

Undergraduate degree 74/191 (38.8) 46/184 (40.8)

Postgraduate degree 36/191 (18.8) 29/184 (15.8)

Previous participation in a clinical study 35/205 (17.1) 36/198 (18.2) 0.77

Medical/Paramedical profession 56/199 (28.1) 49/186 (26.3) 0.69

Socio-economic class 0.74

Farmers 2/199 (1.0) 1/184 (0.5)

Tradesmen, shopkeepers and business owners 4/199 (2.0) 2/184 (1.1)

Managerial and professional occupations 18/199 (9.0) 19/184 (10.3)

Intermediary professions n (%) 32/199 (16.1) 30/184 (16.3)

Employees n (%) 51/199 (25.6) 54/184 (29.4)

Workers n (%) 19/199 (9.6) 9/184 (4.9)

Pensioners n (%) 40/199 (20.1) 36/184 (19.6)

Others with no employment n (%) 33/199 (16.6) 33/184 (17.9)

Mean time since diagnosis (months, SD) 84.4 (106.5) 93.2 (126.2) 0.72

Table 4
Scores of objective and subjective comprehension on the different comprehension domains (ranging from 0 = no comprehension to 100 = full compre-
hension), in the intention to treat analysis without replacement of missing data

Original informed consent form Modified informed consent form

P(n = 204) (n = 198)

Objective comprehension total score 72.5 (9.6) 72.3 (10.0) 0.83

Notion of experimentation 75.7 (21.8) 78.7 (20.8) 0.19

Study objective 65.7 (18.9) 65.6 (19.6) 0.89

Methodology 72.1 (13.7) 70.8 (14.3) 0.44

Benefits/risks and constraints 61.0 (18.6) 60.9 (17.1) 0.81

Legal obligations 65.5 (23.9) 68.1 (22.7) 0.27

Subject protection 83.5 (13.5) 82.1 (15.7) 0.58

Subjective comprehension total score 87.7 (13.4) 87.6 (15.3) 0.40

Notion of experimentation 92.4 (17.4) 90.8 (20.3) 0.75

Study objective 90.8 (19.6) 91.4 (17.4) 0.98

Methodology 87.6 (17.2) 87.9 (17.6) 0.92

Benefits/risks and constraints 89.5 (16.9) 88.5 (19.5) 0.98

Legal obligations 77.9 (25.2) 76.7 (26.3) 0.78

Subject protection 93.5 (14.1) 93.8 (15.7) 0.33

Data are given as mean (SD).
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P = 0.012). Age was inversely correlated with the score of
objective comprehension (r = �0.21, P < 0.001). In addi-
tion, the score of objective comprehension increased
according to the participant’s highest academic qualifi-
cation obtained: school leaving certificate (68.6 (10.4),
n = 77), high school graduation (71.1 (9.6), n = 84), under-
graduate degree (74.0 (9.5), n=149), and postgraduate
1016 / 80:5 / Br J Clin Pharmacol
degree (77.3 (7.0), n= 65) (P= 0.001 for trends). Finally,
patients currently or previously working in medical/
paramedical fields had higher scores (76.1 (8.4)) than
others (71.2 (9.8), P<0.001).

In a multivariable analysis, female gender (P = 0.01)
and educational level (P < 0.001) were the only parame-
ters associated with better objective comprehension.
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For the analysis at 1 year, 225 patients answered the
comprehension questionnaire. No difference was shown
between the two groups for the objective score 77.0
(95% CI 75.0, 79.0) for the original vs. 77.6 (95% CI 74.5,
78.6) for the modified ICD (P=0.82) and for each
dimension.
Updated systematic review of improved
informed consent forms
The systematic review showed no improved understand-
ing in studies performed in real conditions, while an
Figure 2
Meta-analysis of the effect of improved informed consent documents on subje

Figure 3
Funnel plot of the effect of improved informed consent documents on subjects com
improvement was found for those performed in simu-
lated situations (Figure 2). However, there was substan-
tial heterogeneity among studies performed in
simulated situations, whereas heterogeneity remained
low among studies performed in real conditions. When
funnel plots were constructed, we observed a trend to-
wards asymmetry (positive publication bias, Figure 3)
for the simulated trials (Egger’s regression P = 0.11),
while no asymmetry was apparent for the real trials.
When considering the rate of enrolment, heterogeneity
was low and results showed a decreased rate of enrol-
ment when using modified ICDs (Figure 4).
cts comprehension, stratified by the simulated or real condition

prehension, stratified by the simulated or real condition. simulated, real
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Figure 4
Meta-analysis of the effect of improved informed consent documents on subjects enrolment rate
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Discussion
Improving ICDs in terms of readability and applying
French recommendations of good writing practice for
ICDs were not associated with better objective compre-
hension. In addition, the rate of study enrolment de-
creased in the group of volunteers who were informed
with modified ICDs. This was unexpected given that our
initial hypothesis was that improving information may
improve the enrolment rate.

The present study had the strength that it was
performed in real conditions implicating six different
research centres and 18 different clinical trials, making
it the largest trial testing ‘improved’ ICDs to date. The
conclusion remained unchanged whether data were
analyzed using multiple imputation for missing data
or without replacement of missing data, and after
removal of the largest clinical trial. Furthermore, while
comprehension in the short term is most relevant to
patient enrolment, we also showed that there was no
difference in comprehension 1 year after the consent
process.

It could be asked whether our tool to assess patients’
comprehension was sensitive enough. Indeed, in the lit-
erature a variety of tools have been used, from multiple
choice questions to a few formally validated question-
naires. Our score of objective comprehension was sensi-
tive enough to differ in our population according to
educational level and female gender, in multivariable
analysis. Therefore, it is reasonable to believe that our
questionnaire would have demonstrated a difference in
comprehension, had there been any difference.

There is a consistent trend in the literature showing
that whatever the way of improving the ICDs in real clin-
ical trials, there is no gain in objective understanding.
This observation seems to be true whatever the language
used [27, 30]. No difference was found between a very
short (five pages) and a much longer (11 pages) consent
document in terms of comprehension and final enrol-
ment. Interestingly, while no objective difference can
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be seen, some authors have shown that the participants
felt better informed when given concise ICDs [26]. The
enhanced comprehension observed in Nishimura et al.’s
systematic review was due to the combination of studies
of enhanced ICDs used in real clinical trials and those per-
formed in a simulated setting. Indeed, the authors
highlighted the high heterogeneity (I2 was 92%) of the
meta-analysis. When we updated the meta-analysis and
separated studies performed in real and simulated condi-
tions, the heterogeneity of studies performed in real
conditions was moderate (I2 was 46%) while that of sim-
ulated studies was considerable. In addition, the funnel
plot of simulated studies showed a non-significant trend
towards asymmetry, with two studies with low precision
showing a high benefit of improved consent documents
in terms of understanding, suggesting a publication bias.
Our data show that when performing research on the in-
formed consent process, no conclusion can be drawn
from simulated studies. It should be noted that in our
meta-analysis data from the recent large (more than
500 patients) study by Abd-Elsayed et al. undertaken in
real conditions, only ’rate of enrolment” data could be
included as no total comprehension score was available
[28]. However, the rate of qualitative responses was sim-
ilar for the standard and enhanced forms and thus would
not change our conclusion.

One key question is to determine how time and
money should be best spent to improve participant com-
prehension and participation in biomedical research. In
addition to the lack of improvement in understanding,
we showed an unexpected lower rate of enrolment in
the modified ICD group, like recently reported in a large
study enrolling 251 patients asked to participate in car-
diac surgery clinical trials [28]. Data from the systemic re-
view of Nishimura et al. [14] clearly show that interaction
with physicians and clinical research assistants through
extended discussions may be the best way to improve
comprehension, and detailed analysis suggests that
when only those studies performed in real conditions
are considered, this seems to be the best way to improve
comprehension [14]. While much time and money may



Improved informed consent form in biomedical research
be spent trying to improve ICDs through systematic anal-
ysis or through collaboration with patient associations,
both our data and our updated systematic review do
not support this. One potential limitation to our study
was that we used overall non-enrolment as an end
point, whether the reason was refusal to sign or the
presence of non-inclusion criteria, and we observed
only a trend in terms of refusal to sign the consent
document. However, the meta-analysis showed low
heterogeneity between studies for this end point,
and confirmed our findings. Another limitation was
that, similarly to Abd-Elsayed et al. [28], we cannot ex-
plain the unexpected higher rate of non-enrolment in
patients receiving the modified ICD. The study design
did not permit blinding of consenters and physicians,
and we cannot rule out a bias, but this seems unlikely
given that both physicians and IRB members preferred
the modified consent documents and expected no ef-
fect on consent rates.

New technologies may be of help and a recent study
showed, albeit in a simulated setting, that an interactive
consent process using an iPad based interactive system
was much better than standard paper consent docu-
ments in terms of understanding, although at the
expense of more time being needed for the consent
process [31]. This result needs to be confirmed in a real
setting.

In conclusion, improving ICDs had no effect on
patients and decreased the enrolment rate. Our result
was further supported by an updated systematic review.
As a consequence, in order to improve understanding
by participants in clinical research, efforts and future
trials should be focused on other ways to improve
comprehension.
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