
RESEARCH Open Access

Patient experience of the informed consent
process during acute myocardial infarction:
a sub-study of the VALIDATE-SWEDEHEART
trial
Anneli Olsson1 , Camilla Ring2, Johan Josefsson3, Annika Eriksson3, Rebecca Rylance1, Ole Fröbert3, Stefan James4,
David Sparv1 and David Erlinge1*

Abstract

Objective: We aimed to assess the patient experience of informed consent (IC) during acute myocardial infarction
(AMI) in a sub-study of the VALIDATE-SWEDEHEART trial. The original trial compared two anticoagulant agents in
patients undergoing coronary intervention. A witnessed oral IC was required prior to randomization in patients with
ST-segment elevation myocardial infarction, which was subsequently complemented with a written IC after
percutaneous coronary intervention. Written consent was obtained before angiography in patients with non-ST-
segment elevation myocardial infarction.

Background: The IC process in patients with AMI is under debate. Earlier trials in this population have required
prospective consent before randomization. A trial published some years ago used deferred consent, but the patient
experience of this process is poorly studied.

Methods: A total of 414 patients who participated in the main trial were enrolled and asked the following
questions: (1) Do you remember being asked to participate in a study? (2) How was your experience of being asked
to participate; do you remember it being positive or negative? (3) Would you have liked more information about
the study? (4) Do you think it would have been better if you were included in the study without being informed
until a later time?

Results: Of these patients, 94% remembered being included; 85% of them experienced this positively, 12% were
neutral and 3% negative. Regarding more information, 88% did not want further information, and 68% expressed
that they wanted to be consulted before inclusion. Of the patients, 5% thought it would have been better to have
study inclusion without consent, and 27% considered it of no importance.

Conclusion: It is reasonable to ask patients for verbal IC in the acute phase of AMI. Most patients felt positively
about being asked to participate and had knowledge of being enrolled in a scientific study. In addition they
objected to providing IC after randomization and treatment.

Trial registration: VALIDATE-SWEDEHEART European Union Clinical Trials Register: 2012-005260-10.
ClinicalTrials.gov: NCT02311231. Registered on 8 Dec 2014.
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Introduction
Clinical research is essential for the continuous develop-
ment of modern medicine, but it poses challenges re-
garding the mandatory informed consent (IC) process
for patients in acute and critical conditions [1].
Even though legislation and ethical guidelines [2] offer

guidance, conducting clinical trials in patients with cer-
tain medical conditions is a difficult balance of timely
treatment and written IC [3, 4]. According to the Dec-
laration of Helsinki [2], patients who are capable of pro-
viding IC shall do so. If that is not a possibility, the
principal investigator must seek consent from a legally
authorized representative. Exceptions in informed con-
sent (EFIC) may be justified when no legally authorized
representative is available and if the inclusion process
cannot be delayed, i.e. in an emergency situation. Several
criteria must be fulfilled, such as minimal risk for the pa-
tient, an intention to promote health for the group and
that equivalent research could not be performed with
only capable persons [2].
In patients with ST-segment elevation myocardial in-

farction (STEMI), recent publications suggest that EFIC
as well as standard IC may be insufficient [3, 4]. Patients
with STEMI in general are mentally and physically
stressed, often in pain and in addition treated with anal-
gesics and sedatives [5]. Also, in order to swiftly perform
myocardial salvage by primary percutaneous coronary
intervention (PPCI), time is limited for the research IC
process.
The management of the IC process in patients with

acute myocardial infarction (AMI) has been debated for
several decades [6, 7]. In a Swedish study investigating
the opinion of more than 700 cardiologists, 44% did not
consider patients with an AMI to be in a position to be
asked about trial participation in the acute phase [8].
Knowledge of AMI patient perspectives regarding the

IC process for research is limited and inconclusive. Pre-
vious studies indicate that patients have difficulties un-
derstanding study details and impaired cognitive
capability in the acute phase [4, 9, 10]. Furthermore, few
patients read the written information before consenting
and prefer verbal information [10, 11]. Nevertheless, the
majority of patients consider themselves well suited to
take part in an enrolment decision [4, 11].
The current common practice in AMI trials is to ob-

tain prospective, most often written IC [12], but this has
recently been debated [3, 12–15]. In the HEAT-PPCI
trial, comparing bivalirudin and heparin, the ethics com-
mittee in the UK approved a delayed IC process [16]. In
accordance with the study protocol, no attempt was
made to discuss the trial with the patient or to seek con-
sent prior to randomization. When asked to provide IC
to remain in the study the day after randomization, only
4 out of 1829 patients refused consent.

In our registry-based randomized clinical trial (RRCT)
VALIDATE-SWEDEHEART [17] (the Bivalirudin versus
Heparin in ST-Segment and Non–ST-Segment Elevation
Myocardial Infarction in Patients on Modern Antiplate-
let Therapy in the Swedish Web System for Enhance-
ment and Development of Evidence-based Care in Heart
Disease Evaluated according to Recommended Therapies
Registry Trial), we compared the same pharmaceutical
agents as in the HEAT-PPCI trial. In patients with
STEMI, a witnessed oral IC was required prior to
randomization, and this was subsequently complemen-
ted with a written IC after the percutaneous coronary
intervention (PCI). A number of endpoints were only
[18] followed up in the SWEDEHEART registry, but
study-specific research nurses also screened for clinical
endpoint events by contacting patients by telephone 7
and 180 days after PCI [19].
The aim of this pre-specified sub-study was to study

patient experience in relation to the IC process in the
VALIDATE-SWEDEHEART trial.

Methods
Design
The VALIDATE-SWEDEHEART trial [17] was a
registry-based, multicentre, randomized, controlled
open-label clinical trial. The trial was approved by the
ethics committee of Lund University, Sweden and by the
Swedish Medical Products Agency. With assistance from
all investigators, an executive committee was responsible
for the design, conduct and reporting of the study.

Patients
Patients admitted to the hospital with a diagnosis of
STEMI or non-ST-segment elevation myocardial infarc-
tion (NSTEMI) for whom urgent PCI was planned were
eligible for inclusion in the trial according to previously
published inclusion and exclusion criteria [19]. IC was
obtained in the coronary catheterization laboratory. In
the STEMI group, patients were asked for witnessed oral
consent prior to PCI. Following the procedure, this was
complemented by a written confirmation. In the
NSTEMI group, a written IC was mandatory before
randomization.

Procedure
This study was performed at three of the hospitals
participating in the main trial. During the telephone
follow-up call 1 week after inclusion according to the
main study protocol, patients who had already con-
sented to participate in the main trial were consecu-
tively enrolled in this sub-study. They were asked to
participate in a survey comprising four questions: (1)
Do you remember being asked to participate in a
study? (2) How was your experience of being asked
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to participate; do you remember it being positive or
negative? (3) Would you have liked more information
about the study? (4) Do you think it would have been
better if you were included in the study without being
informed until a later time? These four questions
were decided mainly through empirical findings from
previously performed trials in this population, patient
input and the purpose of this trial.

Data collection
The telephone follow-up call was conducted by study-
specific research nurses. If patients could not be con-
tacted, a letter was sent with a request to contact the re-
search nurse. The collection of data was performed
using a pre-defined matrix, where the answers were
compiled and processed subsequently.

Statistical analysis
Categorical variables were analysed with the chi-square
test, evaluating differences in proportions between
groups. If the number of observations was too few, Fish-
er’s exact test was used. A p value of ≤0.05 was consid-
ered statistically significant. Exploratory pre-defined sub-
group analyses regarding STEMI/NSTEMI diagnosis,
gender and age were performed using the same statis-
tical methods.

Results
Patient characteristics
Between February 2015 and January 2016, a total of 414
patients (6.9% of the main trial population) who had
already consented to participate in the main trial were
included in the present sub-study (see Table 1). None of
the 414 patients who were contacted in this sub-study
declined to answer the study questions. Two patients
had hearing impairment and were excluded from the
final analysis due to inconclusive telephone communica-
tion. The baseline characteristics in this sub-study were
similar to those of the main trial with regard to age, sex
and comorbidities [17]. Of the patients included in the
sub-study, 56.5% were diagnosed with STEMI compared
to 50% in the main trial (Table 1).
In the main trial, 93.9% of the patients asked for study

participation accepted enrolment. Of the patients who
consented to the main trial, 86.2% could be reached for
the follow-up call after 7 days.

Informed consent
Among all patients in this sub-study, 388 (94%) recalled
being included in a research study. Of these, 85%
expressed a positive opinion about being asked to par-
ticipate in a study, 12% were neutral and 3% described
this as a negative experience. Of the patients, 88% did
not wish to have received more comprehensive study in-
formation during the initial oral IC. Sixty-eight percent

Table 1 Baseline characteristics

Characteristics Total 414

STEMI, number (%) 234 (56.5)

Male sex, number (%) 309 (74.6)

Age

Median, years 67

Interquartile range (IQR), years 59–73

Body mass index

Median 26.4

IQR 24.2–29.4

Weight < 60, number (%) 20 (4.8)

Previous smoker, number (%) 154 (37.2)

Current smoker, number (%) 95 (23.0)

Diabetes, number (%) 44 (10.6)

Hypertension, number (%) 209 (50.5)

Hyperlipidemia, number (%) 108 (26.1)

Previous myocardial infarction, number (%) 61 (14.7)

Previous percutaneous coronary intervention, number (%) 54 (13.0)

Previous coronary artery bypass grafting, number (%) 19 (4.6)

Cardiopulmonary resuscitation before arrival at the catheterization laboratory, number (%) 6 (1.5)

Killip class II, III or IV, number (%) 13 (3.1)
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wanted to be consulted before study inclusion, 5% pre-
ferred post hoc consent while 27% were neutral (Figs. 1,
2, 3 and 4).

Sub-groups
There were no significant differences in the sub-groups
regarding memory of study inclusion. The STEMI
group stated a significantly less positive experience of
the IC process compared to the NSTEMI group (79%
versus 91%, p = 0.005) (Fig. 2c). No sub-group differ-
ences in the need of information appeared. For the
question regarding deferred consent, women were more
often negative to deferred consent compared to men,
but this was not statistically significant (77% versus
65%, p = 0.059) (Fig. 4b). We did not see any differences
in relation to age.

Discussion
In this clinical study evaluating patient experience of
the IC process in the VALIDATE-SWEDEHEART
trial, the majority of patients remembered being asked
to participate in the study. Also, more than 80% felt
positively about being asked for IC in the acute situ-
ation; only 5% would prefer to be included and re-
ceive information afterwards. Most patients
considered information about the study provided in
the acute phase to be sufficient.

Memory
The process of information retrieval in the acute setting
of an AMI has previously been studied with substantial
variability. In an interview study (n = 20) by Dickert and
colleagues [4], merely 55% of the patients could recall
being asked to participate in a study. In the larger

Fig. 1 Remembrance of the informed consent process in the main trial population (a) and in the sub-groups of gender (b), clinical presentation
(c) and age (d). There were no significant differences in any of the sub-groups
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HERO-2 sub-study [20] (n = 399), the results concerning
remembrance were similar to our findings: 94% of the
enrolled participants remembered that information
about participation was given during the acute phase of
AMI. It is reasonable to assume that in a larger clinical
population, most patients will remember the consent
process regardless of stress, anxiety and opioid medica-
tions. Another important issue is what patients actually
remember about the IC process. This study was not de-
signed to investigate this, but previous findings indicate
that remembrance in general is fragmentary and focused
on several different aspects [4, 10].

Experience of being asked
In this study, the vast majority of patients did not ex-
perience the IC process in a negative way. According to

previous findings, the main reasons for participating in a
trial are a notion about being able to help and to serve
with a purpose of improvement of healthcare. The sense
of positivity and understanding may differ depending on
the protocol and complexity of the trial. In a question-
naire based on a survey by Gammelgaard et al. [11], in-
vestigating the IC process in DANAMI-2 [21], 26% of
patients found it unacceptable to make a decision about
study participation in the acute phase of an AMI. The
discrepancy between our study and the DANAMI-2 co-
hort could be attributed to the difference in investigating
two well-known and commonly used pharmaceuticals
(heparin and bivalirudin) compared to investigating
standard treatment versus a new technique (fibrinolysis
compared to PCI). Also, the configuration of the ques-
tions could affect the different results.

Fig. 2 Patients’ experience of being asked in the main trial population (a) and in the sub-groups of gender (b), clinical presentation (c) and age
(d). The STEMI group were significantly less positive than the NSTEMI group, p = 0.005
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A small number of responders expressed a negative
feeling about having been asked to participate in the
study. Previous findings have described limited time for
the IC process as a negative predictor of experience.
Williams et al. [20] found that 12% of the patients con-
sidered the timing of enrolment inappropriate. In the
original trial, 6.1% declined participation. We did not
study the reason for this, but findings from the HERO-2
consent sub-study [20] reported that 61% of the patients
who declined participation thought that the time allowed
for considering consent was too short. In the same
study, the corresponding number among patients who
gave consent was 25%. This indicates that patients who
decline consent feel stressed and, in concordance with
previous findings, consider reading and signing a form a
complicated and unwanted task [10]. This makes the
overall positive results in our sub-study explicable, since

the patients with STEMI could read and sign in a calm
environment after the acute phase.

Information
Eighty-eight percent of the patients considered the short
verbal information adequate. It seems that the abbrevi-
ated IC process is satisfactory if complemented with
written information afterwards. Previous studies support
this conclusion, since few patients find it possible to read
and comprehend written information during an acute
phase [11, 20].
Other studies [14, 22] have demonstrated that patients’

confidence in healthcare professionals is generally
strong, and this might be an explanation for the patients’
satisfaction and trust in verbal information in the acute
phase of an AMI.

Fig. 3 a–d as in Fig. 1. Patients’ preference to have more information. There were no significant differences in any of the sub-groups
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Deferred consent
Prompted by the debate of deferred IC, we also asked
participants if they preferred being asked after
randomization and PCI. A majority of the patients were
negative to post hoc consent and wanted to be involved
early in the decision phase, as has been demonstrated in
a previous study [4]. Thus, our findings do not support
the use of deferred consent in AMI trials without patient
involvement pre-randomization.

Ethical considerations
The informed consent (IC) process is an ethical and
legal requirement for research in humans, and bypassing
prospective consent brings up ethical challenges. Excep-
tions for requiring IC or deferred consent are primarily

used in trials including patients with cardiac arrest,
haemorrhagic shock or traumatic brain injury [23].
European Union (EU) regulations [24] offer advice for
ethics committees regarding clinical trials in emergency
situations (article 35). In Sweden, this EU article has not
yet been implemented in legislation, so far research in-
cluding persons who are incapable of giving IC in
Sweden is not permitted.
Global discussions have been held concerning whether

patients with AMI are capable of making informed deci-
sions or not. The population is not a homogenous
group. Impaired cognitive capability is present among
several patients in the acute phase; nevertheless, the ma-
jority of patients consider that they are well suited to
take part in an enrolment decision.

Fig. 4 a–d as in Fig. 1. Patients’ view of delayed consent. b Females tended to be more negative to delayed consent than men, p = 0.06. c There
were no significant differences between STEMI and NSTEMI or in the age sub-group
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In the UK, where the HEAT-PPCI trial was performed,
the argument for deferred consent was mainly the life-
threatening situation in combination with the minimal
risk of comparing two well-established drugs [16]. The
advantage of using deferred consent is a more compre-
hensive recruitment of an unselected study population,
providing data which can be more easily generalized to
everyday patient care [25]. The potential risk is to in-
clude an unwilling patient. In this sub-study including
patients with similar conditions as in HEAT-PPCI, we
conclude that patients want to be involved in the IC
process in early stages. A dialogue between the physician
and the patient is essential. Despite the emergency set-
ting, patients can receive brief trial information and an
opportunity to decline participation. Fully written IC is
not feasible for many reasons in the emergency setting.
This sub-study evaluates the verbal consent, which many
patients found to be sufficient.

Limitations of the study
The present study has several limitations. The structured
telephone survey including four questions did not allow
further exploration of participants’ attitudes towards the
use of deferred consent. The choice of wording of the
questions may have affected the results. We did not use
independent interviewers, and study-specific research
nurses involved in the main trial obtained the sub-study
information. However, with the use of a standardized
interview matrix, the risk of interviewer bias should be
minor. Even though we were able to reach most patients,
the patients who did not respond to a telephone call or
letter reminder may represent patients less positive to
study enrolment, which may signify selection bias. This
reflects a common phenomenon in clinical research,
where patients participating in trials are generally
healthier and more positive to research [26]. We could
not question the population who had declined participa-
tion (6.1%) in the original trial. Results from that group
may have reflected a different experience of the IC
process.

Conclusion
Our results demonstrate that it is reasonable to ask pa-
tients for verbal IC in the acute phase of an AMI. The
vast majority of patients felt positively about being asked
and understood that they had been included in a clinical
trial. Most patients disapproved of receiving information
about the enrolment after randomization and treatment.
Our results also indicate patient satisfaction with a rou-
tine of witnessed oral IC in the acute phase followed by
written IC in the STEMI group.
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