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Abstract 

Background: In the context of translational research, researchers have increasingly been using biological samples 
and data in fundamental research phases. To explore informed consent practices, we conducted a retrospective study 
on informed consent documents that were used for CARPEM’s translational research programs. This review focused 
on detailing their form, their informational content, and the adequacy of these documents with the international ethi‑
cal principles and participants’ rights.

Methods: Informed consent forms (ICFs) were collected from CARPEM investigators. A content analysis focused on 
information related to biological samples and data treatment (context of sampling and collect, aims, reuse, consent 
renewal), including the type of consent. An automatic assessment of the readability of the ICFs were performed with 
the IT program “Flesch Score”.

Results: 29 ICFs from 25 of 49 studies were analyzed after selection criteria were applied. Three types of consent 
were identified: 11 broad consents, six specific consents, and two opt‑out consents. The Flesch Scores showed that 
most of the documents were too complex to be fully understood by most of the potential research participants. Most 
of the biological samples were collected during the healthcare routine, but the information content about secondary 
use of biological samples varied between ICFs. All documents mentioned personal data treatment but information 
about their reuse was not standardized in the ICFs.

Conclusions: Our review of current IC procedures of CARPEM showed that practices could be improved consider‑
ing new translational research methods. “Old fashion written ICFs” should be adapted to the translational research 
approach, to better respect individual rights and international research ethics principles. In this context, theoretically, 
a digital tool allowing dynamic information and consent of participants, through an electronic interactive platform 
may be a good way to promote more active participation in research. Nevertheless, its feasibility in the complex 
environment of biological samples and data research remains to prove. The way of a combination of a broad consent 
followed by dynamic information may be alternatively tested.

Keywords: Dynamic consent, Informed consent, Translational research, Biobank research, Patient participation, 
Partnership in research

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creat iveco mmons .org/licen ses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creat iveco 
mmons .org/publi cdoma in/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Translational research in health can be defined as a mul-
tidisciplinary approach that gathers several areas of sci-
entific expertise to achieve a common concrete goal 
through knowledge transfer [1]. In other words, a contin-
uum between different scientific areas including different 
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knowledge sets, methodologies, and findings should 
result in translating research into practice [2]. Hostiuc 
et  al.characterized translational research in the context 
of the European Union’s Horizon 2020 Program to get 
a consensus on the definition and characteristics of the 
translational research program in different contexts [3, 
4]. In healthcare, translational research has been recently 
described as a process that starts “from the bedside, goes 
to the bench of scientists, and comes back to the bedside” 
[5]: patients donate their biological samples and data for 
research, scientists use them for various types of basic 
science research, and the research findings can result in 
new clinical therapeutics and new healthcare policies for 
patients [3, 6]. The way that cancer research is carried out 
has profoundly changed because of this scientific global 
approach: every scientific step is part of the translational 
approach, from basic to clinical research and outcomes 
research [7]. In that way, innovative studies are now 
dependent upon infrastructures, such as biobanks and 
data repositories, in which biological samples and health-
care data are collected and can be used for various ex-
vivo non-interventional phases of translational research. 
The duration of the storage should better be unlimited 
and sharing data and samples at a local, national, or inter-
national level has become essential [5, 8–10]. In this spe-
cific context, biological samples and data are at the heart 
of the health research. The principles of the Declaration 
of Helsinki were reviewed in the Declaration of Taipei to 
apply to the scientific use of biological samples [11, 12]. 
Besides, as biological samples are valuable only if they are 
coupled with associated data, they raise similar issues to 
those concerning data treatment [13].

This new organization raises some ethical issues linked 
to information and consent practices. The duty for 
researchers to obtain informed consent from potential 
participants before the beginning of any research project 
is a fundamental principle of medical research, enshrined 
in the Declaration of Helsinki as well as in the General 
Data Protection Regulation (GDPR). The GDPR defines 
informed consent as “a clear affirmative act establishing a 
freely given, specific, informed and unambiguous indica-
tion of the data subject’s agreement to the processing of 
personal data relating to him or her, such as by a writ-
ten statement, including by electronic means, or an oral 
statement” (Considerant 32) [14]. Informed consent is a 
way to ensure that patient autonomy is respected, which 
is a key principle of medical research [15, 16]. It should 
attest that each research subject has received adequate 
information about the study either verbally or written. 
Investigators have to provide proof that fair information 
has been delivered to comply with the law if they want to 
conduct research and publish their findings. The French 
law provides also that informing someone and obtaining 

their consent to participate in research or use biologi-
cal samples or data for research purposes has become a 
legal obligation [17–19]. Nevertheless, new methods of 
translational research are challenging traditional ways of 
asking informed consent. In this context, the literature 
describes three main types of consent forms (specific 
consent, broad and opt-out consent) [20, 21]. The spe-
cific consent form provides to participants precise and 
specific information about the objectives of the biological 
samples and data use (for health purpose or a single study 
for example), but it implies that these biological resources 
will be unavailable for other scientific purposes. The 
broad consent form promotes scientific freedom while 
participants consent once and for all whatever the cir-
cumstances of the initial storage (health care or research 
purposes) [22–24]. It satisfies as closely as possible trans-
lational research expectations by allowing the unlimited 
duration of the storage and sharing of samples and data at 
a local, national, or international level [23, 25]. The opt-
out consent form does not require the explicit consent of 
the participant, but it obliges the practitioner to inform 
the patient: if s/he disagrees, the patient has to say his/
her disagreement unequivocally [21]. This consent form 
is specifically used to allow researchers to use health data 
and biological samples collected during healthcare. The 
French Data Protection law, amended after the GDPR 
had come into effect, as well as specific international 
ethical principles, are challenging both broad and opt-out 
consents as they request specific information and if nec-
essary ongoing information related to data processes to 
avoid that people involved in a research program lose the 
link with their biological samples and data [12, 14, 26].

Even though all these informed consent procedures 
have been well distinguished theoretically in the scientific 
literature, but it is unclear if they are sufficient or not to 
guarantee the patient’s rights to be informed and to con-
sent freely. We hypothesized that investigating informed 
consent (IC) practices of a French expert research con-
sortium could help to identify the ethical boundaries of 
these current IC procedures.

The Cancer Research for Personalized Medicine 
(CARPEM) SIRIC, accredited by the French National 
Institute of Cancer (INCa), is an expert consortium in 
translational research and precision medicine in the field 
of cancer. Precision medicine is an example of the con-
ception of translational research: it uses fundamental and 
clinical research to create targeted therapies for patients 
whose tumors share common genetic characteristics. It 
also reuses data repositories to generate hypotheses, to 
adapt treatments, and to discover new indications for 
existing drugs [27, 28]. Since its creation, the CARPEM 
SIRIC has developed a translational research platform 
which integrates all the data (clinical, research, -omics, 
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the existence of samples, etc.) from CARPEM patients 
into a unique data warehouse. This flagship platform is 
an essential transversal tool for all CARPEM members 
who can access data relevant to their study, and most 
CARPEM researchers and clinicians are involved in the 
warehouse and the development of data exploring tools. 
Furthermore, few collections of biological samples are 
created in the different CARPEM infrastructures, and 
they are gathered in a unique catalog that references all 
types of biological samples available for research. Bio-
logical samples came from either care or interventional 
research and can be reused for non-interventional stud-
ies. Interventional research qualifies a study that requires 
to do an invasive procedure on the participant, as a blood 
draw made especially for scientific purposes. Non-inter-
ventional research qualifies a study without any invasive 
procedure for scientific purposes: biological samples can 
be part of healthcare procedure and a part of it can be 
used for scientific purposes. Until now, the CARPEM 
system has adopted a dual solution to collect health data 
and biological samples, as required by French law [18]. 
Data collected during the care process are integrated 
under an opt-out consent policy, following the policy of 
the Assistance Publique – Hôpitaux de Paris (AP-HP) 
concerning their health data warehouse whereas when 
data are collected specifically for research purposes, an 
opt-in solution is legally imposed. Similarly, researchers 
can use healthcare biological samples for research pur-
poses only if the patient had been informed and agreed 
with. According to French law, this informed consent is 
either an opt-out consent if healthcare biological sam-
ples are used without genetic research purposes, or an 
explicit consent if genetic research is planned [19, 29]. 
Indeed, even if the Declaration of Taipei and the Euro-
pean GDPR require explicit consent from the concerned 
individual, European state members remain responsible 
for the regulation of research, and some legal facilities are 
permitted.

The context of CARPEM provides the opportunity to 
analyse the practices related to information and consent 
in the translational research approach, from the time of 
care to the “phase 0” of collecting and using biological 
samples and data [3]. Indeed, the use of biological sam-
ples and personal data in research has been extended 
in two ways: first, collecting biological resources has 
become easier thanks to the link between healthcare and 
research; second, their use has been expanded thanks to 
the new role of specific infrastructure as biobanks and 
databases. In the light of these considerations and of ethi-
cal perspectives of transparency, respect for individuals 
and scientific expectations, we aimed to assess the char-
acteristics of various informed consent forms used by 
CARPEM researchers at the moment they collect data 

and biological samples for their research purposes by 
reviewing the current IC process of CARPEM: what kind 
of information current IC forms provide to research par-
ticipants and how could they be improved? Our review 
focused on the written content of IC forms and allow us 
to question the use of IT technology to improve informa-
tion and the consent process.

Methods
A qualitative analysis was performed to assess the quality 
and content of information of a set of informed consent 
forms that were used by CARPEM researchers between 
2012 and 2017.

Collecting informed consent documents
In October 2017, all CARPEM investigators listed in a 
5-years activity report about the activities of CARPEM 
were asked by email to provide the informed consent 
forms from studies they had started between 2012 and 
2017. New emails were sent to investigators who had not 
answered the first one at the beginning of November and 
December 2017. Investigators sent back ICFs by email 
voluntarily.

Because the study focused on information about bio-
logical samples and data treatment, only studies that 
planned to collect biological samples and data were 
selected among all received documents. Collected 
informed consent forms (ICFs), including information 
documents and consent forms, were studied to evaluate 
their readability using a specific and validated IT solu-
tion (the Flesch Score; see below) and to analyse infor-
mation content delivered about the collection and the 
use of biological samples and data for research purposes 
[30]. The CARPEM 5-years activity report (unpub-
lished data) and website https ://clini caltr ials.gov/ct2/
home were consulted to identify the types of research 
related to informed consent forms (non-interventional or 
interventional).

Automatic evaluation of the readability of the documents 
with Flesch score
The IT program Flesch Score had been developed by 
R. Flesch to assess the readability level of texts thanks 
to an algorithm using the average sentence length and 
the average word length [31]. It has been adapted to 
be relevant for French written information and con-
sent forms by Ménoni et  al.[30]. As collected docu-
ments were written in French, the French version was 
used to evaluate the readability of the informed con-
sent documents. Information documents and consent 
forms were submitted separately to estimate the read-
ability level of each document to determine if infor-
mation documents and consent forms had the same 

https://clinicaltrials.gov/ct2/home
https://clinicaltrials.gov/ct2/home
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readability level or if they were different. The inter-
pretation of the Flesch scores from 0 to 100 was per-

formed according to the interpretation sheet available 
online [32]. A “very complex” document corresponds 
to a level higher than that of a university bachelor, a 
“complex” document to a university bachelor level, 

and a “quite complex” document to a high school level 
(Tables 1,2, 3).

Data collection about biological samples and data 
treatment
Our analysis aimed to identify the written information 
content provided about data treatments and the scien-
tific use of biological samples. After distinguishing the 
types of research (non-interventional or interventional), 
we focused on pieces of information about the collec-
tion and the use of biological samples and data for sci-
entific purposes which were recorded in the documents. 
After a comprehensive overview, documents were read 
carefully to identify “codes”, “descriptive or conceptual 
labels” that qualify significant excerpts about biological 
samples utilization and data treatment. The codes were 
completed with legal provisions and helped to elaborate 
an analysis framework; a spreadsheet used as a matrix to 
summarized relevant data. Then, trough many readings, 
all relevant data were collected by applying the analysis 
framework and summarized into the matrix [33].

Table 1 Codes used to perform the content analysis

Code Description

 Consent form Consent forms determined the scope of their content and the choices someone can make when s/he signed it

 New consent Any information about renewing the initial consent

 Right to withdraw Any information about the right to withdraw the consent

 Context of biological sampling Were Biological samples collected during healthcare or during research?

 Storage place Any information about the place where biological samples were stored

 Place of use Any information about the place where biological samples would be used

 Period of storage Any information about how long biological would be used for scientific purposes

 Purpose of use Any information about scientific goal of using biological samples

 Secondary use of biological samples Any information about future use of biological samples after the first research

 Transfer of biological samples Any information about future transfer of biological samples, to private or public organization and/or to interna‑
tional structure

 Right to ask for sample’s destruction 
or to oppose their reuse

Any information about the right to ask for sample’s destruction or to oppose their reuse for scientific purposes

 Type of data Any information about a type of collected data: biological, demographical, gender, genetic, medical record, 
lifestyle

 Privacy Any information about how privacy would be preserved: is privacy protection mentioned and is it explained?

 Personal rights about data Any information about personal rights on personal data: right to access and to change data, right to oppose to 
their use

 Secondary use of personal data Any information about potential secondary uses of data

Table 2 Details about  selected studies and  their 
corresponding information and consent forms

Non-
interventional 
study

Interventional 
study

Total

Number of studies 12 13 25

Number of consent forms 15 14 29

Broad consent 8 3 11

Specific consent 0 6 6

Broad or specific consent 5 5 10

Opt‑out consent 2 0 2

Table 3 Flesch score interpretation sheet

Flesch score Stylistic level Grade level Number of information 
documents

Number of consent 
forms

Total

0 to 30 Very complex Academic level 10 12 22

30 to 50 Complex Bachelor level 14 15 29

50 to 60 Quite complex Highschool 0 2 2
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Content analysis of informed consent forms
The content analysis focused on studies that included a 
collection phase and storage and use of biological sam-
ples and personal data for research purposes. Informed 
consent forms were characterized based on their content 
and the choices at the time of consent and classified into 
the following categories: “specific consent” (SC), “broad 
consent”(BC), “either broad or specific consent” (BSC), 
or “opt-out consent”(OC) [20]. In the context of the use 
of biospecimens for research, “specific consent” consisted 
of consent requested for specific research and “broad 
consent” for the “the collection and storage of biospeci-
men for future unspecified research, which will occur 
under conditions defined at the time of consent.” “Either 
broad or specific consent” allowed the subject to choose 
between the use of the specimen for specific research or 
also for future unspecified research. “Opt-out consent” 
means that people are informed of “the research use of 
biospecimen and are offered an opportunity to opt-out” 
[20].

The following specified information about the collec-
tion of biological samples was taken from the documents: 
the context of the collection (care or research), storage 
place, place of use, the period of storage, the purpose of 
use, whether reuse was considered, and whether the ini-
tial consent was planned to be renewed. If the transfer of 
any samples were considered, information with any men-
tion of the place and context of transfer (partnership or 
disposal) were also collected. Information about the right 
to withdraw consent or to ask for the sample’s destruc-
tion was also verified. Care as a context of the collection 
refers to the clinical procedure during which samples 
were obtained for clinical purposes, but a part of them 
would also be used for research purposes. On the con-
trary, research as a context of the collection refers to the 
fact that samples are obtained during an additional pro-
cedure outside the scope of healthcare.

Finally, documents with information concerning data 
collection were analysed to determine what kind of 
data was collected (medical data, lifestyle data, genetic 
data, or data from biological samples), how privacy was 
protected, what personal rights were mentioned, and 
whether any reuse was planned.

This content analysis was performed to better define 
the limit of the use of biological samples and personal 
data for scientific purposes, thanks to informed consent. 
The personal rights related to biological samples and 
those related to personal data were considered separately 
because the French law distinguishes them: the GDPR 
regulates the rights related to personal data while the 
Code de la Santé Publique regulates the rights related to 
biological samples [14]. The results would be discussed 
considering legal provisions.

Results
According to the CARPEM 5-year activity report 
(unpublished data), CARPEM investigators participated 
in 49 studies that started between 2012 and November 
2017. Information and consent documents from 32 of 
49 studies were gathered. Twenty-five out of those 32 
studies planned to collect biological samples. Four stud-
ies required that a research participant signed two con-
sent forms: one for the study and one specifically for 
genetic research. In all, 29 informed consent forms were 
analyzed, related to 25 studies. Informed consent forms 
associated information documents and consent forms, 
for a total of 53 documents (Fig. 1).

Overall, there were three types of consents: 11 broad 
consents (BC), 6 specific consents (SC), and 2 opt-out 
consents (OC). Opt-out consent forms were analyzed as 
information documents. Ten consent forms were either 
broad or specific consent (BSC). Informed consent for 
genetic research was either SC or BSC. Details about the 
studies selected for our survey and their corresponding 
information and consent forms are described in Table 2.

Evaluation of the readability of the documents via the Flesch 
score
The Flesch scores of documents ranged from 14.7 to 54.2, 
according to the interpretation sheet [32]. Twenty-two 
of 53 documents were evaluated to be “very complex” 
(score from 0 to 30), 29 “complex” (score from 30 to 50), 
and two “quite complex” (score from 50 to 60) (Table 2).

Information related to the use of biological samples 
for scientific purposes
Most of the biological samples used in the studies came 
from healthcare (16 of 25). In all but one study, the 
tumor samples were healthcare samples. In one study, 
an additional sample had to be collected specifically for 
the research purpose if no healthcare tumor sample was 
available. In 4 non-interventional research studies, addi-
tional blood samples had to be collected during health-
care sampling (Fig. 2).

The duration of storage was mentioned in only nine 
of 25 studies. Among these, the duration of storage was 
specified as “unlimited” for three studies (one BC, one 
BSC, and one TC).

The three identified types of consent were used (broad, 
specific, either broad or specific) whatever the type of the 
study (either for non-interventional and interventional 
ones). In 2 cases, opt-out consent was used when biologi-
cal samples came from healthcare. Eighteen out of 21 BC 
or BSC forms reminded patients of the right to opt-out or 
ask for the destruction of the biological samples (Fig. 2).

The nature of information about secondary use varied 
from one document to another (Table 4). Four documents 
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(two BSC, one BC, and one SC) mentioned that consent 
would be requested if any reuse was planned: one SC 
form mentioned that consent would be asked again if any 

Fig. 1  Flowchart

Fig. 2 Biological samples and data process from the collection to the use in research
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reuse was planned; and in three cases, although the forms 
were either BSC or BC, they planned to ask for new con-
sent if the reuse project was too different from that of the 
initial consent.

Information related to personal data processing
All the studies planned to use personal data and all infor-
mation documents mentioned it (Table 5). Personal data 
were mainly designed as “healthcare data extracted from 
medical records” (in 21 out of 25 studies; “data associated 
with the biological samples” (7/25); “genetic data” (5/25), 
or “lifestyle data” (8/25)), without any explanation.

All documents referred to confidentiality and guar-
anteed the protection of privacy and when a method 
was described (21 documents, 19 studies), it consisted 
of codification. The CARPEM platform used the fol-
lowing method: a shallow de-identification algorithm 
has been applied to patient data since its creation. All 
directly identifying data, as defined by the HIPAA Safe 
Harbour Recommendation, are removed and a number 

between -365 and 365 is randomly chosen to shift all 
dates. Identifiable data (as defined by HIPAA) and clini-
cal data are stored separately in databases installed on 
separate servers.

Finally, 7 of the 25 documents mentioned that data 
could be reused for future studies (four BC and three 
BSC).

Discussion
Informed consent process in the CARPEM consortium 
is put into question
The current information content is inadequate 
for translational research
The issues of information and the consent process in 
the “bedside to bench” phase of translational research 
are complex as they aim to [1] promote collaboration 
between patients, practitioners, and researchers while 
minimizing the number and invasiveness of research 
interventions and [2] help to regulate the use of biologi-
cal samples by balancing the needs and expectations 

Table 4 Number of consent forms and studies with information related to biological use, according to consent forms

Number 
of studies

Number 
of consent 
forms

Large consent Specific 
consent

Either large 
or specifi 
consent

Opt-out 
consent

Total of studies with samples collecting 25 29 11 6 10 2

Sampling from care 16 17 6 3 6 2

Sampling from research 4 6 2 3 1 0

Sampling from care and research 1 4 2 1 1 0

Mention of a reuse 19 22 8 1 11 2

Mention of future transfer 13 14 6 0 7 1

Mention of future international transfer 5 5 0 0 5 0

Mention of transfer to public or private organization 10 11 6 0 4 1

Right to ask for sample’s destruction of to be opposed 
to the reuse

20 23 10 3 8 2

Table 5 Number of consent forms and studies with information related to data treatment, according to consent forms

Number 
of studies

Number 
of consent forms

Large consent Specific 
consent

Large or specific 
consent

Opt-out 
consent

Total of studies with data collection 25 29 11 6 10 2

Nature of data 24 27 9 6 10 2

Data of medical fields 21 21 8 5 6 2

Data associated to biological samples 7 7 3 0 4 0

Data about lifestyle 8 8 3 2 1 2

Genetic Data 5 5 2 0 3 0

Guarantees of data privacy 26 29 11 6 10 2

Information about codification 19 21 6 5 8 2

Right to access and to change data 26 28 10 6 10 2

Right to be opposed to the use of data 26 29 11 6 10 2

Data reuse project 7 7 4 0 3 0
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of researchers with the patients’ preferences [5, 34]. 
Indeed, to make the inclusion phase more efficient and 
attractive, and to make the research less time consum-
ing after the inclusion phase, biological samples are 
collected increasingly during healthcare. In our study, 
12 out of 25 studies were non-interventional stud-
ies, which means that patients sustained no specific 
invasive intervention for research purposes: biologi-
cal samples were thus collected during healthcare, for 
healthcare purposes, and a portion of them have been 
qualified as research resources thanks to patient’s con-
sent and IRB approval. By consenting, a patient per-
mits researchers to use his (her) biological samples and 
data for research purposes in addition to healthcare 
purposes, without any additional constraint. Whereas 
healthcare and research practices are still claimed as 
separate ones worldwide, the frontier between them 
tends to become confused. Healthcare resources are 
“re-characterized” thanks to the informed consent pro-
cess and the approval of an ethical committee [11, 35].

In this setting shouldn’t it be guaranteed that par-
ticipants understand complex written documents? Our 
results about documents’ readability are consistent with 
previously published data [30, 36, 37]: based on inter-
pretation of the Flesch score, all the analysed forms were 
classified as being too difficult to be understood by most 
of the population: informed consent documents were 
classified either into the categories « complex» or « very 
complex» [32]. This signifies that the required literacy 
levels required to understand them, correspond to the 
level of a high school or a bachelor’s degree. Thus, these 
documents do not fit with the literacy level of most of 
the population, based on available data from the studies 
of the French National Institute of Statistics and Eco-
nomic (INSEE). In 2018, only 36,8% of the French pop-
ulation had a bachelor’s degree [38], and 38,5% of the 
whole European population [39]. It makes that 22 out of 
53 (42%) documents may be understood by less than 40% 
of the French population. Such a gap between the com-
plexity of ICF and the population’s literacy level calls the 
validity of the informed consent into question.

Besides information content was quite uniform: they 
listed the pieces of information that should be included 
in the document, so they were partly compliant with the 
law. However, even if consent forms listed the pieces of 
information written in the law, many of them were not 
systematically written in the documents [40–42]. Infor-
mation about individual rights related to personal data 
was the most presented in the IC forms, in a way to be 
compliant with the new European General Data Protec-
tion Regulation (GDPR). Information related to future 
use of biological samples or data was rarer than informa-
tion related to personal rights. This observation puts into 

question the scope of the consent, especially in the case 
of broad consent: if the participant allowed biological 
resources’ reuse, s/he would not receive precise informa-
tion about it because it could not be predicted at the time 
of consent. From a legal point of view, broad consent 
remains valid if all of the future purposes are consistent 
with the initial goal of the consent [19]. From an ethical 
point of view, ICFs aim to inform about the initial scien-
tific goal and about the kind of future research purposes 
for which biological resources could be used. Yet, the lack 
of information about reuse shows that the scope of the 
consent remains unclear: according to our results, par-
ticipants can’t know where or to whom their biological 
samples or their data would be transferred in the future.

Therefore, the compliance of information documents 
with the law and the validity of the consent are put into 
question.

The current consent process is not suitable for translational 
research
In our study, research protocols were quite various, being 
either interventional or non-interventional, with specific 
consent, broad consent or opt-out consent (Table 1), but 
the way of obtaining consent remained the same: the 
consent form was signed only once. Only one study with 
specific consent mentioned that there would be another 
consent if researchers needed to use biological resources 
for a new study. In this way, the informed consent pro-
cess appears formal and static.

The three identified types of consent and the combi-
nation of two of them seem not completely appropriate 
to address the expectations and rights of both research-
ers and research participants (broad consent, specific 
consent, either broad or specific consent, and opt-out 
consent). Broad consent is the most common form 
and seems to satisfy as closely as possible translational 
research expectations: 11 studies used broad consent 
form. More than that, for ten studies, broad or specific 
consent could be chosen depending on the checkmarks 
of the patient. This trend shows that informed consent 
should help to handle the feeling of scientific emergency 
and the contradictory injunction to produce relevant 
results in a short time while asking people to consent to 
specific studies [23, 25]. Indeed, on one hand, the cancer 
research community is all at once tempted and encour-
aged to share and reuse biological samples and health 
data in order both to promote scientific discovery and to 
enhance research producibility. But on the other hand, 
the duty of information has become a legal formality to 
obtain consent, with little regard for the quality and the 
accessibility of informational content.

Satisfying the duty of information prompts us to think 
about a more compliant and suitable IC procedure. 
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Ongoing information seems adequate considering poten-
tial multiple uses of biological samples and personal data 
for scientific purposes. But currently, people involved 
in a research program lose the link with their biological 
samples and data. As they do not re-consent to any future 
research, they do not receive future information as they 
should have, especially if data are fully anonymized [22, 
43].

How to reorganize the informed consent process? Some 
lines of thought
Informed consent process needs to be boosted
According to the previous observations, it seems hard 
to guarantee that patients receive and understand infor-
mation adequately and provide valid consent thanks to 
it [20]. To strengthen the research participants’ capabili-
ties while promoting research, the way for the new ethi-
cal concept of “dynamic consent” (DC) have been paved 
in the scientific literature. At first sight, DC offers a new 
approach to consent which is designed to meet the needs 
of current research practices and the preferences of par-
ticipants [44, 45]. It was initially developed in the field 
of biobanking and viewed as a personalized and digital 
communication interface between researchers, patients, 
participants, and citizens, placing participants at the 
center of the decision process [46]. In practice, partici-
pants could stay regularly informed about research pro-
tocols requesting their biological resources and reconsent 
to these new protocols. They could also choose the con-
senting frequency by choosing between specific consent 
to each new research, broad consent to all research, or a 
specific field of research or renewing consent when there 
is a major change. Regular information on digital support 
is the key to this concept because participants can stay 
involved in research through information and their right 
to consent. A consensus between broad consent and spe-
cific consent seems to be affordable in response to our 
hybrid consent form (BSC): consent could become ongo-
ing instead of one-off and could allow more flexibility 
for researchers and research participants. Research par-
ticipant can change their mind depending on consecutive 
studies and researchers would have access to available 
biological resources according to consent changes. In this 
way, restoring the value of informed consent by using a 
digital interface as DC could promote the public accept-
ability of translational research methods by improving 
transparency of information and being more respectful of 
individuals.

From a legal point of view, the informed consent pro-
cess would be more compliant with the new European 
Regulation for Data Protection (GDPR), which encour-
ages this type of initiative by requiring specific consent 
for scientifically defined purposes and facilitating the 

collection of consent by IT tools. Although scientific 
research is an exception and informed consent can be 
less specific (Recital 33 and 159), the European Data 
Protection Board recommends updating the informa-
tion to make consent as specific as possible [14, 47]. The 
previous boundary related to the compliance could be 
addressed thanks to this kind of IT tool.

Then, new trends in scientific data treatment bring not 
only data mining and analysis but also the integration of 
data from multiple sources thanks to more common and 
new technological information tools. In this way, linking 
information about the same individuals from different 
data sources (administrative, healthcare pathway, envi-
ronmental, self-reported, or self-produced by connected 
objects) can be very useful, as the knowledge gained 
can be considered to be dependent on both the quantity 
and quality of the shared data [48]. In that case, ongoing 
informed consent would preserve participants’ control 
over their data and maintain confidence in the scientific 
community which uses more and more personal data for 
research [49–51]. Keeping control of personal data may 
justify maintaining a link between individuals and their 
data. Moreover, it is difficult and even impossible to guar-
antee that data are completely anonymous, especially in 
cases of potentially identifying data, such as genetic ones 
[52]. The GDPR only considers data to be anonymous if 
the data subject cannot be identified by any means “rea-
sonably likely to be used (…) either by the controller or 
by any other person” (Recital 23) [14]. Thus, even if a 
user of a database is neither able nor willing to re-iden-
tify a data subject, such a data set may still fall under the 
GDPR guidelines if it could be re-identified with reason-
able effort. As a consequence, mechanisms for the assess-
ment of the impact on privacy, pseudonymization and 
anonymization of data, fine-grained restriction of access, 
and requiring the use of formal agreements (Data Shar-
ing Agreements, Data Re-use Agreements, Data Transfer 
Agreements) have grown in importance.

Dynamic consent could be another mechanism to con-
trol data access that comes from the data subjects [53]. 
People should be informed of the unphysical risks inher-
ent to any research using biological samples and data. 
Yet, in our study, information related to the data security 
was not consistent and research participants barely knew 
what kind of data were processed for research purposes. 
But allowing research participants to keep control over 
their data by being able to renew their consent for data 
use may be an additional measure to preserve the public 
trust in research: participants may know who would use 
their data and for what purposes, and they could oppose 
furthering data treatment. It promotes the respect of 
GDPR’s principle of transparency [49]. Digital technol-
ogy can make this consent continuity and control over 
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data happen if the scientific community commits to pub-
lishing information content regularly on such an online 
platform.

DC should aim at promoting the participant’s auton-
omy by allowing them to renew his/her consent often 
[54, 55]. But reconsenting can block the research process 
because it is currently both time consuming and expen-
sive. Moreover, many obstacles like consent fatigue and 
the risk of high drop-out rates can be disadvantageous 
for researchers. According to critics, DC could reproduce 
the same obstacles as SC [24, 49].

Toward dynamic information of research participants
The main issue seems to be more the information content 
than the consent itself: qualitative studies highlighted 
the interest for regular information about secondary 
use of biological samples and personal data [50]. In that 
sense, people are not annoyed to consent only once, but 
they would prefer to be informed regularly about the use 
of their biological samples and personal data if they are 
looking for it [56–58]. Ongoing information looks like a 
priority to build and maintain public trust in non-inter-
ventional research through the transparency of informa-
tion [25].

In the concept of DC, consent becomes dynamic 
because information could be ongoing over time and 
studies. It looks more like a process of communication in 
constant motion or change, depending on participants’ 
preferences [59]. First, informed consent is conceived as 
an ongoing process because the information is updated 
following the succeeded studies. Second, participants 
have access to information as much as they want on a 
dedicated platform. Third, they can alter their consent 
preferences according to their opinion about future study, 
by exercising their right of withdrawal. But this model 
needs to be sustained by a strong and regularly updated 
information content to guarantee consent validity. In our 
opinion, digital and ongoing information could comple-
ment the idea of dynamic consent, focusing on informa-
tion content instead of the consent frequency.

Digital information would allow providing informa-
tional content through diverse supports, such as videos, 
or images on a smartphone, computer, or touchpad. Digi-
tal solutions can allow users to verify their understanding 
before giving their consent, like through quiz to suc-
ceed before consenting [60]. This would help to improve 
understanding because similar content would be pro-
vided differently and be respectful of individual prefer-
ences and capacities: for example, some specific content 
could be intended to the young public. Public specific 
informational content can be provided thanks to written 
texts but the concept of dynamic consent assumes that 

digital tools could make the communication easier [61]. 
Besides, accessibility to information requires that people 
can read in native languages: web support allows the pos-
sibility to have the same content translated into different 
languages [37, 62].

Another key factor of valid consent is the quality of 
information. It should strengthen the capabilities of 
research participants by strengthening their literacy level 
and helping them to decide whether they want to partici-
pate in research or not [37]. Health literacy is “the cogni-
tive and social skills which determine the motivation and 
ability of individuals to gain access to, understand and 
use information in ways which promote and maintain 
good health” [36]. Information plays a large part in the 
informed consent process because it sustains the indi-
vidual ability to decide freely and autonomously, only if 
it fits the health literacy level of the participant [63, 64]. 
However, our study showed that information was too 
complex to expect that most participants to biological 
samples and data research understood it.

A tool like a DC platform can be innovative support of 
information that aims to facilitate access and diffusion 
of informational content. It can go further by creating a 
direct but digital relationship between any participant 
and manager of biological samples and data or research 
teams aiming to use their biological material and thus, 
the participant could assert their interests and autonomy 
and be more confident with the scientific community 
[13, 50, 63]. Indeed, the interface should allow two-way 
communication to favor the creation of a more engaged 
participant population, in which research subjects can 
keep themselves informed. It can be customized to favor 
multiple interactions, including the implementation 
of self-reported data by patients. [45, 65, 66] Besides, if 
undefined future studies remained at the time of initial 
consent, participants could be informed later and over 
the studies. But now, one of the main issues remains as 
to who would be in charge of the task of building this 
platform of centralized information about scientific uses 
of biological samples and data. The stakeholder would 
be an intermediary between the research participant and 
researchers, like a biobank infrastructure whose mission 
is to collect, prepare to make available biological samples 
and data for scientific purposes [67]. In the CARPEM, 
as a major stakeholder in cancer research in France, the 
“Program 3: Dynamic consent and health democracy 
in CARPEM” has been aiming to conceive a DC plat-
form with the support of the members of the CARPEM 
Patient Committee created during the first period of the 
CARPEM who would help to design the platform, guar-
antee the readability of information and rephrase it any 
time it would be required [5, 68].
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Limitations of the study
Our study has some limitations. First, the corpus of IC 
documents is quite limited because about a third of those 
used by the CARPEM’s researchers were not available for 
the study. Second, the survey focuses on the IC practices 
of a unique French research consortium, which does not 
depict all IC practices in France.

Conclusion
We reviewed the current IC process of the CARPEM 
consortium regarding the new scientific standards of 
translational research in health that the consortium 
has adopted a couple of years ago. This review helped 
to show that some aspects of the IC process could be 
improved. Our survey highlights that the current trans-
lational research approach may favor the emergence of 
new ethical issues concerning informed consent prac-
tices. Indeed, in this context researchers increasingly use 
biological samples and data collected during healthcare 
to perform research while minimizing costs and risks 
directly linked to research protocols. Such practices may 
be accompanied by a new informed consent process 
to respect the ethical right of the individuals to decide 
whether researchers can use their material for secondary 
uses. Our qualitative study highlights part of the com-
plexity of the underpinned issues: current information 
documents may be too complex to comply with the lit-
eracy level of a large part of the population, even when 
they are dedicated only to collect a specific consent and 
whereas their content is not thought to inform patients 
about the multiple but often still undefined further uses 
of their samples and data.

Besides, biological samples and data may be continually 
collected and stored for healthcare as well as for current 
and future unspecified studies. The increasingly frequent 
recharacterization of biological samples from healthcare 
to scientific purposes may encourage healthcare provid-
ers and researchers to adopt accountable management 
of biological samples for scientific purposes. It may also 
promote the organization of fair hospital biobanking 
for patient care while allowing the secondary use of the 
biological material for research purposes. Given these 
changes in health research practices, ethical standards 
updated by GDPR enforcement in Europe may be a way 
to reconceptualize and reinvent the practice of informed 
consent, especially because secondary uses cannot be 
anticipated at the time of consent.

IT tools could be useful for both researchers and indi-
viduals who consent to the use of their biological samples 
and personal data for scientific purposes. The “dynamic 
consent” concept is an example of such an IT tool that 
rests on the use of IT by research participants. Never-
theless, considering the complexity to deal with both 

information communication and consent management 
to remain compliant with all of the legal requirements, 
our next concerns will be to focus on the feasibility of 
better practices of information communication on the 
one hand, and better consent management on the other 
hand. Perhaps a combination of a first step consisting of 
global information followed by a broad consent, followed 
by dynamic information accessible through an electronic 
platform could be interesting.
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