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a b s t r a c t
a r t i c l e i n f o
is challenging. Alternatives to patient consent are not sufficiently embedded in European and national legislation,
which allowsprocedural variation and bias.Weaimed to quantify variations in informed consent policy andprac-
tice.Keywords:
Purpose: Enrolling traumatic brain injury (TBI) patients with an inability to provide informed consent in research

Methods: Variation was explored in the CENTER-TBI study. Policies were reported by using a questionnaire and
national legislation. Data on used informed consent procedures were available for 4498 patients from 57 centres
across 17 European countries.
Results: Variation in the use of informed consent procedures was found between and within EU member states.
Proxy informed consent (N = 1377;64%) was the most frequently used type of consent in the ICU, followed by
patient informed consent (N = 426;20%) and deferred consent (N = 334;16%). Deferred consent was only ac-
tively used in 15 centres (26%), although it was considered valid in 47 centres (82%).
Conclusions: Alternatives to patient consent are essential for TBI research. While there seems to be concordance
amongst national legislations, there is regional variability in institutional practices with respect to the use of dif-
ferent informed consent procedures. Variation could be caused by several reasons, including inconsistencies in
clear legislation or knowledge of such legislation amongst researchers.

© 2020 Published by Elsevier Inc.
Traumatic brain injury
Informed consent
European Union
Ethics
1. Background

Patient informed consent is one of the basic principles underpinning
clinical research. Patients have the right to be informed about a pro-
posed study and should have the opportunity to make an autonomous
decision on study participation. It is however impossible to obtain pa-
tient informed consent from patients with an acute inability to provide
informed consent due to an acute illness such as traumatic brain injury
(TBI) [1]. Research with TBI patients is however essential to optimize
treatments and improve patient outcome. Therefore, several pragmatic
alternatives are available in case patient informed consent could not be
obtained [2].

Proxy informed consent is the most frequently used alternative.
Close family members or unrelated appointed legally authorised repre-
sentatives are selected in accordance with applicable national or local
regulations. These so-called proxies have the legal right to provide in-
formed consent on behalf of the patient [3]. Proxies are however often
unavailable in the acute setting or are unable to make a valid judgment
for several other reasons [4–9]. This is especially complicated in emer-
gency research where time is scarce.

To overcome this, some research settings allow an independent phy-
sician to decide on behalf of the patient. In many European countries, it
is also accepted to include and randomize patients in emergency re-
search settings without prior patient- or proxy informed consent and
ask consent for study continuation later (deferred consent procedure)
[3,10]. Researchers can also use the so-called ‘exception from consent’
and ‘waiver of consent’ procedures, which allow study start without
prior patient- or proxy informed consentwithout the requirement of in-
formed consent for study continuation [11,12].

The relative pros and cons of different informed consent procedures
have led to substantial regulatory variation within and between
European Union (EU) Member States and globally [13,14]. The EU has
replaced the Data Protection Directive and the Clinical Trials Directive
by the General Data Protection Regulation and the Clinical Trials Regu-
lation to harmonize informed consent procedures [3,15-17]. Unfortu-
nately, neither regulation addresses the specific situations of patients
with an acute inability to provide informed consent in detail, and nei-
ther clearly differentiates between acute or chronic mental conditions.
Although the General Data Protection Regulation provides for exemp-
tions from patient informed consent procedures for observational re-
search by leaving room for national legislation, informed consent in
clinical emergency research is not mentioned in national law in 12 EU
Member States [13,18].

The lack of clear directions in European and national legislation may
be expected to result in substantial practice variation in consent proce-
dures for patients with an acute inability to provide informed consent
[19]. The use of different informed consent procedures in international
multi-center studies could cause recruitment inefficiency, non-
homogenous patient inclusion, selection bias, asymmetrical
randomisation, and limited external validity of study results [20,21].
Clearly, optimization of informed consent procedures and harmoniza-
tion of regulations is important for future research initiatives.



Table 1
Number of study centres (%) that allow the use of an informed consent procedure in
acutely mentally incapacitated patients.

Informed consent procedure Yes
N (%)

No
N (%)

Unknown
N (%)

Proxy informed consent 45 (79) 11 (19) 1 (2)
Consent by an independent physician 21 (37) 30 (53) 6 (10)
Deferred consent 47 (83) 7 (12) 3 (5)
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The aim of this study is to inform researchers and policymakers on
the use and challenges of informed consent procedures in a large pro-
spective observational study including patients with an acute inability
to provide informed consent due to TBI. Therefore, we investigated
local policy and observed practice of informed consent procedures in
the Collaborative-European-Neuro-Trauma-Effectiveness-Research in
Traumatic Brain Injury (CENTER-TBI) study [22].

2. Materials and methods

2.1. CENTER-TBI and study sample

The CENTER-TBI project includes a large prospective observational
study on TBI conducted in 63 neurotrauma centres across Europe and
Israel. [20–21] CENTER-TBI had a follow up period of 12 to 24 months
and required extra blood samples and, in a subpopulation, MRI scans
in addition to standard care. For this particular study, we excluded
four centres with low inclusion rates (bfive patients) and 2 centres
from Israel, because we focussed on European centres. All remaining
centres (N = 57) from 17 European countries obtained IRB approval
and were analyzed.(See Suppl Table 1).

2.2. Policy: provider profiling and national legislation

Investigators of each study center completed “Provider Profiling”
questionnaires prior to recruitment to the CENTER-TBI Core study. The
questionnaires aimed to characterize general healthcare processes
and, specifically for this present study, the use of informed consent pro-
cedures. (see Suppl file 1). These questions were about the acceptance
and use of informed consent procedures in general and not specifically
for the CENTER-TBI study. The question mentioning the ‘deferred con-
sent/waiver of consent’ alternatives was used to assess the possibility
of study start without prior informed consent in emergency research
and was named deferred consent in this article. Answers explicitly rep-
resent a general consensus at the centres, rather than an individuals'
preference, in an attempt to capture the actual policy of all study cen-
tres. Responseswere collected and stored by using a secure online data-
base (QuesGen Systems Incorporated, Burlingame, CA, USA) [23].
Detailed information on the provider profiling questionnaires has
been published previously [24]. An additional analysis of national regu-
lations that were applicable at the time of study was performed and
compared with the results of the questionnaire and actual observed in-
formed consent procedures [13].

2.3. Practice: CENTER-TBI core study

The CENTER-TBI Core study (clinicaltrials.gov NCT02210221; RRID:
SCR_015582) was conducted between December 2014 and December
2017 [25]. Enrolment criteria were a clinical diagnosis of TBI, indication
for CT-scanning, and presentation to study centre within 24 h of injury.
Approval from an IRB or any other appropriate ethics review body was
obtained by all centres and informed consent procedures followed local
and national requirements. On enrolment, patients were differentiated
by care pathway: ER stratum (discharged from emergency room), Ad-
mission stratum (hospital ward), and ICU stratum (admission to the in-
tensive care unit (ICU)). For this study, informed consent practice was
pragmatically observed in the ICU stratum (N= 2137) of CENTER-TBI,
since we focussed on patients with an acute inability to provide in-
formed consent. The presence of the inability to provide informed con-
sent was very unlikely in patients from the ER and Admission stratum
because nearly all sustained mild TBI and provided informed consent
themselves.

Clinical data included details on the type and time of informed con-
sent and were collected and de-identified using a web-based electronic
case report form (QuesGen) and stored on a secure database, hosted by
the International Neuroinformatics Coordinating Facility (INCF; www.
incf.org) in Stockholm, Sweden [26].
2.4. Analyses

Data (Version 1·0, released: 01/11/2018) was extracted via the
custom-made data access tool Neurobot (http://neurobot.incf.org), de-
veloped by INCF. Descriptive statistics were used to obtain frequencies
and percentages. For analysis of potential differences between regions
we grouped countries into six regions based on the United Nations
geo-scheme (See Suppl Table 1). [27] Due to the agreed anonymity of
participating sites, it was not always possible to display all differences
between countries, as some countries have only 1 or 2 participating
sites. Potential differences between centres in one country were ana-
lyzed in countries with three or more participating centres. Analyses
were performed using R version 3.6.0.
3. Results

All 57 participating centres completed the provider profiling ques-
tionnaire. The majority was completed by principal investigators and
medical professionals (N=20), IRBmembers (N=15), and staffmem-
bers (N = 13). (See Suppl Table 2) Most centers were academic hospi-
tals (91%) with a designation as Level I trauma centre (68%). Thirty
(53%) centres had a department of medical ethics and 28 (49%) had ex-
tensive neurotrauma research experience, with five or more research
applications over the previous five years. (See Suppl Table 3).
4. Policy

Alternatives for patient informed consent were widely accepted.
(Table 1 & Fig. 1). Most IRBs allowed the use of proxy informed consent
(79%) for acutely mentally incapacitated patients, while consent by an
independent physician was less frequently allowed (37%). Themajority
of centers considered deferred consent (82%) for emergency research to
be a valid alternative.

Substantial variation in informed consent policies was noted be-
tween regions in Europe. All centres in Northern and Eastern Europe re-
ported prior proxy informed consent to be valid (100%), in contrast to
centres in The Baltic States (75%), Southern Europe (45%), the United
Kingdom (UK) (89%) and Western Europe (81%). Regarding Southern
Europe, especially Italian centers (62%) reported proxy informed con-
sent to be invalid. (See Suppl Table 4).

Acceptance of consent by an independent physician was lower
(37%) and variable across European regions. (See fig. 1 & Suppl
Table 4) It was especially considered valid in Germany (100%), the UK
(89%), and Spain (67%). None of the centers from The Netherlands,
Italy and Norway reported this alternative to be valid, while other coun-
tries were inconsistent. (see Suppl Table 5).

The use of the deferred consent procedure was reported valid by
most centers in most regions, except Eastern Europe. (see Suppl
Table 4) When reported valid, it was mostly regulated by IRB approval
(N = 36) or by law (N = 11). Of countries with ≥3 centres, all men-
tioned that the procedure was valid. (see Suppl Table 5).

http://clinicaltrials.gov
http://www.incf.org
http://www.incf.org
http://neurobot.incf.org


Fig. 1. Reported policy on types of consent in acutely mentally incapacitated patients in Europe. (Percentage of centres in one country that allow the type of consent in the questionnaire)
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Table 2
Number of patients (%) and type of used informed consent procedure per stratum in the CENTER-TBI study.

Consent type | Stratum ER (N = 844, 19%) Admission (N = 1517, 34%) ICU (N = 2137, 48%)

Patient informed consent (N = 2497, 56%) 805 (95) 1266 (83) 426 (20)
Proxy informed consent (N = 1635, 36%) 35 (4) 223 (15) 1377 (64)
Deferred consent (N = 366, 8%) 4 (0·5) 28 (2) 334 (16)
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5. Practice

5.1. Overall practice

All participating centres (N = 57) included 4498 patients. Most pa-
tients were admitted to the ICU stratum (N = 2137;48%) followed by
the Admission stratum (N = 1517;34%) and the ER stratum (N =
844;19%). Overall, patient informed consent (N = 2497;56%) was the
most frequently used type of consent, followed by proxy informed con-
sent (N=1635;36%) and deferred consent (N=366;8%) The use of pa-
tient informed consent was lower for patients requiring ICU admission
(N = 426;20%) compared to patients requiring admission to the ward
(N= 1266;83%). (Table 2).
5.2. Practice in ICU stratum

Proxy informed consent (N = 1377;64%) was the most frequently
used type of consent in the ICU, followed by patient informed consent
(N = 426;20%) and deferred consent (N = 334;16%) (Table 3). Proxy
informed consent was most frequently used in the UK (96%), Southern
Europe (80%) and The Baltic States (76%), and less frequently in North-
ern (56%) andWestern Europe (49%). In contrast, deferred consent was
most frequently used in Northern (19%) andWestern Europe (25%) but
infrequently in the UK (0.3%) and the Baltic States (3%) (Table 3). Seven
countries (41%) did not use deferred consent. Austria did not use proxy
informed consent, but showed the highest number of deferred consents
instead (65%). (see Suppl Table 6).
6. Comparison of policy and practice

Proxy informed consent and deferred consent procedures are ac-
cepted by national legislation of all displayed countries [13,28,29].
(Table 4) Some centers however reported proxy or deferred consent
procedures to be not accepted. In addition, there was variation between
accepted procedures and actually used informed consent procedures.
Italy for instance reported a low rate of proxy informed consent accep-
tance and a high enrolment rate using proxy informed consent.

When also including countries (≤3 centres) that could not be
displayed, the use of deferred consent in emergency situations was
allowed in 10 out of 17 countries. The procedure was not mentioned
in national legislation in 6 countries. In the questionnaire, 47 (82%) of
the participating centres reported that it was possible to include pa-
tients with an acute inability to provide informed consent by using de-
ferred consent. In practice, only 15 centres from seven countries were
responsible for 99% (N= 330) of the deferred consent cases in the ICU.
Table 3
Number of patients (%) and type of used informed consent procedures in the ICU stratum per

Answers|Regions Sample Total
(N = 2137)

Baltic States
(N = 33)

Eastern Europe
(N = 33)

Patient informed consent 426 (20) 7 (21) 11 (33)
Proxy informed consent 1377 (64) 25 (76) 20 (61)
Deferred consent 334 (16) 1 (3) 2 (6)
7. Discussion

Patient informed consent alternatives like proxy informed consent,
deferred consent and independent physician consent were widely
used in the CENTER-TBI study and were essential to include ICU admit-
ted TBI patients with an acute inability to provide informed consent. Al-
ternatives to patient informed consent are essential in TBI research.
Only 20% of ICU patients provided patient informed consent. This
study found substantial between and within-country variation in re-
ported accepted informed consent policies and actually used informed
consent procedures. Variation could be caused by several reasons and
could indicate that either clear national or European legislation is un-
available or that knowledge of such legislation may be inconsistent
amongst clinicians and researchers.

The number of patient informed consent (N= 2497; 56%) observed
in the CENTER-TBI core studywas higher than expected. This was partly
due to the large number of patients in the ER and Admission strata
(N95% with mild TBI) that were able to provide informed consent
(87%). In addition, many patients in the ICU stratum had mild TBI
(36%) [27]. This could explain the high number of patient informed con-
sents (20%) in the ICU, but it is also possible that study personnel
wrongly considered a patient to have the ability to provide patient in-
formed consent. The CENTER-TBI study did not use or document any as-
sessment of a patients' ability to provide informed consent. Although
assessment methods are available and used in some studies, they have
important limitations [30,31]. It is important that researchers formally
assess the ability to provide informed consent in all patients when pos-
sible. Especially in patients with a possible episode of an acute inability
to provide informed consent. This assessment should ideally be re-
corded in the case report form to guarantee the validity of patient in-
formed consent.

Alternatives for patient informed consent allowed the inclusion of
80% of ICU stratum patients. Overall, proxy informed consent was the
most frequently used alternative. Although it was not always reported
to be an accepted informed consent policy for mentally incapacitated
patients, it was an accepted procedure by all national laws. Proxies usu-
ally prefer to be involved in decision-making, but proxy informed con-
sent has several important limitations [32]. Several studies report
substantial discrepancies between patients and proxies and conclude
that proxies are poor surrogate decision-makers [7–9,33]. In addition,
proxies are not always present in emergency situations, or are too
overwhelmed by the stressful situation to provide valid proxy in-
formed consent [34,35]. Researchers and clinicians should be aware
of the many factors that are important in the process of informed
consent [36].

Fortunately, it was also possible to include patients by using deferred
consent when it was impossible to obtain prior patient or proxy in-
formed consent. A total of 45 centres (79%) from ten countries,
region.

Northern Europe
(N = 391)

Southern Europe
(N = 546)

United Kingdom
(N = 271)

Western Europe
(N = 863)

97 (25) 75 (14) 10 (4) 226 (26)
219 (56) 433 (79) 260 (96) 420 (49)
75 (19) 38 (7) 1 (0·3) 217 (25)



Table 4
Comparison of observed practice, national legislation and reported policy regarding informed consent procedures in the CENTER-TBI ICU stratum.

Country Number
of
centers
per
country

Patients
included
using
patient
informed
consent (N
(%))

Proxy informed
consent procedures
accepted according to
national legislation?
[13]

Number of centers (%)
accepting proxy
informed consent
according to provider
profiling

Patients
included
using proxy
informed
consent
(N (%))

Deferred consent
accepted in
emergency
research according to
national legislation?
[13]

Number of centers (%)
accepting deferred
consent
in emergency research
according to provider
profiling

Patients
included
using
deferred
consent
(N (%))

Belgium 4 71 (37) Yes 4 (100) 122 (63) Yes 4 (100) 0 (0)
France 5 25 (22) Yes 5 (100) 90 (78) Yes 5 (100) 0 (0)
Germany 4 24 (28) Yes 2 (50) 54 (62) Yes 3 (75) 9 (10)
Italy 8 34 (10) Yes 3 (37) 279 (79) Yes 5 (63) 38 (11)
Netherlands 7 68 (19) Yes 6 (86) 154 (43) Yes 6 (86) 137 (38)
Norway 3 33 (20) Yes [28] 3 (100) 94 (58) Yes [29] 3 (100) 36 (22)
Spain 3 41 (21) Yes 2 (67) 154 (79) Not mentioned 3 (100) 0 (0)
UK 9 10 (4) Yes 8 (89) 260 (96) Yes 9 (100) 1 (0.4)
Total 43 306 33 1207 38 221
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according to national law, or 47 centres (82%), according to reported
policies, were allowed to use this procedure. Nonetheless, only 15 cen-
tres (26%) actively (N2 inclusions) used it. There are multiple explana-
tions for this discrepancy. First, the use of deferred consent might be
accepted in national legislation, but local IRBs may not have authorised
it for the CENTER-TBI study. Also, the use of deferred consent is not eth-
ically neutral and the acceptance by IRBs, healthcare providers, patients
and relatives differ substantially [37–42]. Second, deferred consent was
authorised as a valid, but its use was not required because proxy or in-
dependent physician consent were used. Last, it is also possible that
local researchers were unaware of the possibility of deferred consent.

Current European regulations include The Data Protection Directive
and the Clinical Trials Directive, whichwere applicable at the timewhen
patients were included in CENTER-TBI, are or will be superseded by the
General Data Protection Regulation and the Clinical Trial Regulation re-
spectively. However, since the General Data Protection Regulation does
not apply to anonymized data and alternatives to patient informed con-
sent are left to the legislation of Member States, large improvements in
harmonization are not expected. [19,43] The Clinical Trials Regulation
does state that patient informed consent may be deferred in some spe-
cific situation andmight thereby cause an increase in the use of deferred
consent. [17,19,44-46]

There is a lack of clear regulations on emergency research in men-
tally incapacitated patients and lack of harmonization regarding in-
formed consent procedures in European Neurotrauma centres.
Performingmultinational trials is challengingwhen variations in accep-
tance of alternatives for patient informed consent exist [14,47]. Poten-
tial issues not only include IRB processing and patient recruitment
inefficiency and therefore study delay, but also non-homogenous pa-
tient inclusion, selection bias, asymmetrical randomisation, and limited
external validity of study results. [20,21] Although informed consent
procedures are bound by national laws, institutional regulations and
cultural factors, it could be beneficial for future research initiatives to
harmonize procedures and regulations.

This study has several limitations. First, the majority of the partici-
pating centres were academic centres specialized in research and
neurotrauma resulting in a possible selection bias. Second, by pragmat-
ically focusing on patients from the ICU stratumwith the highest likeli-
hood of an inability to provide informed consent, wemight havemissed
a few patients that were included in the ER or ward stratum. Unfortu-
nately, there was no registered formal assessment of the ability to pro-
vide informed consent that could have been used to identify patients.
Third, in addition to an analysis of national laws, reported informed con-
sent policies were based on the provider profiling questionnaire rather
than on actual policies. Although most responses were provided by se-
niors, the discrepancies could be caused by provider profiling errors
due to variable individual understanding of actual policies and/or regu-
lations. It could however also reflect the centres' general consensus or
IRB specific directives rather than national juridical policies. Fourth, it
is important to bear in mind that CENTER-TBI is an observational
study, although IRBs in three countries considered it to be an interven-
tional study as blood sampleswere requested. Results on consent policy
and practicemight be different for interventional studies or randomized
controlled trial. This is because the consequences of participation might
be bigger and effective retrospective refusal of study participation is not
possible as study interventions have already taken place. Although our
data are derived from a patient populationwith TBI, the identified prob-
lems and insights have relevance for other conditions that could cause
an inability to provide informed consent.

8. Conclusion

Alternatives to patient informed consent are essential for studies in-
cluding TBI patientswith an acute inability to provide informed consent.
The substantial variation in reported and used informed consent proce-
dures in Europe could be caused by several reasons and could indicate
that clear national or European legislation is unavailable or that knowl-
edge of such legislation may be inconsistent amongst clinicians and re-
searchers. Future research initiatives could benefit from clear and
harmonized regulations for this subcategory of patients.
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