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Abstract

Informed consent process assures that research study
participants are properly informed about the study prior to
their consent. Due to the increasing significance of electronic
informed consent (elC) platforms, particularly during the
COVID-19 pandemic, we conducted a scoping review of eIC
systems to address the following characteristics: 1)
technological features of current elC platforms, 2) elC
platforms usability and efficacy, and 3) areas for future elC
research. We performed a literature search using publically
available PubMed repository, where we included studies
discussing an elC platform or multimedia educational module
given to patients prior to signing a consent form. In addition,
we tracked first author, year of publication, sample size, study
location, elC procedure, methodology, and eIC’s comparison
to paper consent. Our results showed that with a few noted
exceptions, electronic consent improves patient usability,
satisfaction, knowledge, and trust scores when compared to
traditional paper consent.
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Introduction

Informed consent ensures that research study participants are
competent and adequately informed. The research project team
is responsible to relay essential information to potential study
participants in a cohesive and clear manner, while assuring par-
ticipants’ understanding of the informed consent [1-3].

Even prior to COVID-19 pandemic, there was an increasing in-
terest in electronic informed consent (eIC) for research studies
and surgical procedures. In the current health situation, the pos-
sibilities of remote healthcare and telemedicine are further ex-
ploited. Unfortunately, with the exception of knowledge, other
eIC metrics have not been examined in details. In this study, we
were interested to inspect additional consent metrics such as us-
ability, satisfaction, enjoyment, accessibility, enrollment, trust,
time, and capacity of participants.

We conducted a scoping review with three main objectives: (1)
to describe the technological features of current electronic con-
sent platforms, (2) to summarize the usability and efficacy of
these platforms in consenting patients in research studies, and
(3) to identify areas for future research regarding electronic
consent.

Methods
Search Strategy

In December 2020, conducted an online literature search, using
PubMed database, to identify articles for our review. We used

the following search terms: (("electronic consent") OR ("e-con-
sent") OR ("econsent") OR ("eIC")) AND ("Informed Con-
sent") AND (English[lang]). We needed to assemble common
terminology for eIC due to the current lack of terminology
standardization across papers. We only included English lan-
guage articles.

Study Strategy

In our review, we included 1) studies discussing an eConsent
platform or multimedia educational module given to patients in
advance of signing either an electronic consent or a paper form;
2) studies including a description of the features or interface of
the eConsent platform, and 3) studies including either a usabil-
ity or efficacy evaluation of the platform. We excluded reviews,
surveys, and studies that had electronic signatures, but no edu-
cational portion of the consent.

Data Extraction

We documented first author, year of publication for each of the
included studies, sample size for each study, study location, the
research procedure discussed in the elC module, methodology,
and whether the eIC was compared to traditional paper consent.
In addition, we recorded the name of each eIC, the technologi-
cal platform that ran each elC, whether the eIC was developed
by the researchers, and the theoretical framework used to de-
velop the eIC. We also explored whether each eIC was interac-
tive, contained visual or auditory content, assessed patient com-
prehension, included electronic signatures, and had a mecha-
nism or ensuring patient identity.

Results

Study characteristics

Using our search strategy, study strategy, and data extraction,
we identified 85 articles through PubMed search and 14 articles
through citation search for a total of 99 articles to be used for
this study. Out of the 99 articles, 58 articles were excluded dur-
ing title/ abstract review. For the remaining 41 articles, 10 arti-
cles were excluded during a full-text review. 31 articles were
used for the purposes of this scoping review.
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Figure 1 Distribution of study types

Out of the 31 articles included in our review, 71% (n=22) were
published between 2016 and 2020. The earliest included study
was published in 2009. All other studies were published after
2012 [4-34].

The included studies were based on multiple methodologies.
The most common design was randomized controlled trials
(45%, n=14), followed by observational studies (26%, n=8), pi-
lot studies (16%, n=5), mixed-methods studies (10%, n=3), and
focus group studies (3%, n=1) (Figure 1).
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Figure 2— Comparison of elC and Paper Consent

Technological features of the elC platforms

In 61% of the studies (n=19), the eIC platforms were compared
to traditional paper consent forms. Furthermore, we examined
whether the electronic consent platforms was original (devel-
oped by the researchers) or widely used eIC platforms (Figure
2). 81% (n=25) of the papers described original platforms, 16%
(n=5) described outsourced platforms, and 3% (n=1) did not
specify who built their platform. 52% (n=16) of the reviewed
studies included information about the framework on which
their electronic consent platform was based. The rest of the
studies did not specify how their platform was conceptualized
(Figure 3).
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Figure 3— Type of eIC platforms

In addition, 83% (n=26) of the educational modules of the 31
studies were interactive, 71% (n=22) included auditory fea-
tures, and 100% featured visual platforms. Patient understand-
ing of the consent was assessed through surveys in 45% of stud-
ies (n=14) and multiple-choice questions in 35% (n=11) of
studies. Six studies did not look into patient comprehension
(Figure 4).
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Figure 4— Type of educational modules in econsent platforms
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Electronic signatures were used in 45% (n=14) of eIC studies,
while paper-based signatures followed digital educational mod-
ules in 19% (n=6) of the studies. Furthermore, 26% (n=8) of the
studies did not specify the collection of patients’ signatures and
10% (n=3) did not collect signatures because they were hypo-
thetical studies. 10% (n=3) studies had digital patient identity
authentication methods.

Usability analysis of elC platforms

48% (n=15) of the studies in our review addressed the eIC plat-
form usability. According the results, eIC platforms exhibited
high or improved usability in comparison to paper consent.

Satisfaction

45% (n=14) of the papers examined patients’ satisfaction with
elC platform. According to the results, there was high or im-
proved satisfaction of eIC in comparison to paper consent.

Enjoyment/ Preference

42% of the 31 studies looked at patients’ enjoyment of the eIC
platform. Over 50% of the participants preferred electronic con-
sent to paper consent. However, 22% of participants prefer pa-
pered consent.

Enrollment

Only 6% (n=2) of the studies addressed enrollment outcomes
for eIC platform vs. paper consent. However, overall the results
of the eIC impact on patients’ enrollment were inconclusive.

Knowledge

77% (n=24) of the 31 studies were interested in alterations in
patient knowledge or understanding. Most of them exhibit im-
provement in patients using elC platform compared to paper
consent groups. Still, one of these studies showed that their im-
provement was no longer significant at a 6 week follow-up, a
second study revealed increased subjective but not objective
comprehension, and a third of the study showed that only 55%
of participants could verbalize one key knowledge concept after
completing the education module. Interactive and more engag-
ing platforms, involving multiple clicking options, showed in-
creased knowledge scores for participants. Similarly, visual and
audio features increased knowledge significantly. There were
no studies that showed better knowledge scores with paper con-
sent.

Trust

Patients’ trust in participating in research was addressed in 29%
(n=9) of the reviewed papers. With the exception of a single
study conducted amongst rural, African American, and veteran
participants, all of the studies showed significant increase or
improvement in trust with electronic consent.

Time to complete the consent

Time to complete the consent was documented in 45% (n=14)
of the articles. The results were inconclusive for length of time
for eIC vs. paper consent.

Capacity to consent

13% (n=4) of the studies included mentally impaired patients
and addressed the impact of electronic consent on patient ca-
pacity to consent. In two of the studies concerning schizo-
phrenic patients, there was an increased capacity to consent us-
ing with electronic consent within the impaired group. Further-
more, a study featuring psychiatric outpatients also saw a sig-

nificant increase in capacity to consent. In a study involving el-
derly patients, there was a significant increase in capacity to
consent immediately after the consent, but that increased was
not maintained after a week (Table 1) (Figure 5).

Table 1- Metrics of Electronic consents — Number of Studies

and Percentages
# Studies Percentages (%)
Usability
Assessed 15 48
Not 16 52
Satisfaction
Assessed 14 45
Not 17 55
Enjoyment/Prefer-
ence
Assessed 13 42
Not 18 58
Accessibility
Assessed 12 39
Not 19 61
Enrollment
Assessed 2 6
Not 29 94
Knowledge
Assessed 24 77
Not 7 23
Trust
Assessed 9 29
Not 22 71
Time to Consent
Assessed 14 45
Not 17 55
Capacity to Consent
Assessed 4 13
Not 27 87
Discussion

The impact of electronic consent platforms for research pur-
poses has increased in the last few years, but became particu-
larly crucial during the continuous COVID-19 pandemic. How-
ever, currently, there is a lack of standardization amongst elec-
tronic consents.

81% of electronic consent platforms were developed by the re-
search team that published the study. All eIC platforms in our
review contained multimedia elements, where all platforms
contained visual elements and 71% of the platforms included
auditory elements. 84% of the platforms were interactive. Even
though most of the platforms contain multimedia tools rather
than are interactive, our search showed that interactivity im-
proved patient knowledge scores significantly and inde-
pendently of multimedia features [17].

Furthermore, user satisfaction and enjoyment increases with
electronic consent in comparison to paper consent. In most
cases, knowledge increases with electronic consent vs. paper
consent.
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A notable upside of electronic informed consent is that it has
been shown to be better at engaging vulnerable and impaired
populations. For instance, two of the featured studies, including
schizophrenic patients, revealed increased capacity of the pa-
tients to consent when using elC platforms in comparison to
patients who used paper consent [14-15]. In addition, another
study presented increased knowledge and capacity to consent
among psychiatric outpatients using eIC [22].

However, there are concerns about the implementation of elec-
tronic consent platforms for research purposes amongst rural,
Black, and veteran populations. In general, Black and low edu-
cation participants had lower satisfaction, understanding, vol-
untariness to participate, and trust scores than white and higher
educated participants when utilizing electronic consent, due to
data privacy concerns [7, 12]. In addition, a portion of the fea-
tured patients were not comfortable using computer devices and
internet [19]. Unfortunately, many sociodemographic groups
were underrepresented in the 31 papers we reviewed for the
purposes of exploring eIC, where many of the studies featured
mainly white, educated, and English-speaking participants.

There is not a clear conclusion on the length of electronic con-
sent process in comparison to paper consent for research. Rea-
sons for these differences can be the lack of standardized eIC
platforms, as well as the ability to scroll and skip for some elec-
tronic consent platforms, without completely engaging with all
of the content. This is a notable danger of eIC since, where pa-
tients may skip through the educational and consent modules
without being fully informed. In contrast, research staff could

assist the consenting participants throughout the consent docu-
ment, ensuring that all crucial information has been covered.

The impact that electronic informed consent on study enroll-
ment is not discussed in details in this study. Most of the fea-
tured studies were randomized controlled trials with a small
sample size. One large scale study, which included 35,000 par-
ticipants, reported that eIC was more effective for enrollment
than email campaigns but less effective than approaching pa-
tients face-to-face in clinics [8].

Limitations

39% of the 31 studies included in our review did not compare
electronic consent to paper consent. The conclusions of these
studies often showed high scores for patient knowledge, satis-
faction, and usability. However, there is no way to know if these
scores are an improvement from paper consent without com-
parison between both forms of consent.

Majority of the studies had small sample sizes and included
mostly educated English speaking participants. While our re-
view showed promising improvements in outcomes when using
elC, these restrictions prevent general conclusions about the us-
ability of electronic consent.

We limited out search to only electronic consent platforms that
have been published.

Conclusions

There is a lack of standardized electronic consent platforms,
where many research teams developed their own interface. Fu-
ture development of guidelines in this field could lead to more
streamlined framework for developing electronic consent plat-
forms.

Generally, electronic consent improves patient usability, satis-
faction, knowledge, and trust scores when compared to tradi-
tional paper consent. No studies included in our review saw a
decrease in outcomes from elC, suggesting that it is not worse
but may offer additional advantages over paper consent. These
positive outcomes are particularly noticed in cognitively im-
paired patient populations. However, such advantages are not
observed in Black, low educated, and rural populations. Future
elC research should aim to focus on minority, non-English
speaking, and other under-represented communities. In addi-
tion, future large-scale research studies are needed to under-
stand the impact of eIC on research enrollment rates.
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