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ABSTRACT

Background: The objective of the informed consent (IC) process is to inform potential parti-
cipants about the purpose, procedures, risks, and benefits associated with clinical research
and medical procedures. Traditional paper consent processes are generally long and con-
fusing, especially in busy settings for research such as the emergency department (ED). We
describe how we used a tablet-based digital IC process to recruit (N = 1,002) older adults
for an elder mistreatment study in the ED.
Methods: The Virtual Multimedia Interactive Informed Consent (VIC) consent tool was pre-
viously developed and tested in an AHRQ-funded R21 study and was found to be usable,
acceptable, and it enhanced participants’ comprehension and satisfaction when compared
to a traditional paper-based IC process (Abujarad et al., 2021a). VIC was developed using
a user-centered design (UCD) approach, incorporating digital coaching, multimedia fea-
tures such as animated videos to explain research procedures, automated text-to-speech
audio, and automated teach-back to emphasize key concepts. The VIC digital consent tool
was used to recruit patients for an NIA-funded R01 study evaluating the feasibility of the
VOICES Elder Mistreatment Intervention, a self-administered digital health intervention to
increase identification of elder mistreatment in ED settings. Due to the complexities of elder
mistreatment identification, we recognized the need for an IC process that ensures partici-
pant privacy, autonomy, and comprehension, with particular focus on the risks and benefits
of recognizing and disclosing mistreatment. A total of 1,002 participants ages 60 and older
were consented and enrolled during their visit in the ED.
Results: A total of 1,204 of eligible participants agreed to participate in the study and started
the consent, of whom 1,012 (84%) participants completed the consent process and enrolled
in the VOICES study. Of the 192 (16%) participants who were not enrolled in the study: 158
(13%) did not complete the IC process for varying reasons, the most common reason being
due to pain, and 34 (3%) completed the IC fully and chose not to participate in VOICES study.
Of the consented participants, 99% fully completed the VOICES study and filled all surveys.
Consented participants included older adults from 60 to 102 years old with a mean age of
73.5. Most participants were female, white, and high school educated or higher.
Discussion: We believe that the use of a digital IC process benefitted the participants who
were able to complete the IC process on their own and with minimal help from the study
coordinators. We received a high study completion rate among consented participants, and
we believe that emphasizing key concepts and using multimedia to explain the more com-
plicated research topics helped better educate potential participants to make a true informed
decision about their participation in the VOICES study. It is likely that research participants
who have a better understanding of the nature of the study are more likely to finish study
procedures, increasing study retention. For the patients who did not complete the IC, they
associated that to their chief complaint and medical reasons related to the nature of their
visit to the ED. More research is needed to compare traditional and digital consent processes
to better evaluate the effectiveness of digital consent.
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INTRODUCTION

Informed consent (IC) is a critical component of conducting research with
human subjects in an ethical manner, providing essential details related to
the study’s purpose, procedures, risks, benefits, and rights of the potential
participant. The process, codified into law, is upheld by the wider scien-
tific community as a pillar of facilitating ethical conduct in research and
maintaining a foundation of trust between the research and participants (Baz-
zano et al., 2021, Hall et al., 2012). It is meant to not only better inform
the participant of their responsibilities and what to expect, but also main-
tain study integrity and prevent conflict due to misunderstanding related
to the nature of the research, reducing issues between the research team
and the participant. Historically, the public perception of research has faced
ongoing challenges with fostering trust in ethical participation due to a
complex past among other factors, particularly affecting minority and under-
served populations (Smirnoff et al., 2018, Scharff et al., 2010). Trust is a
key element in facilitating research, and the informed consent process can
be a formative moment which can further develop or disrupt that trust in
research.

Traditionally, the IC process is delivered in paper format, requiring a bin-
ding signature to participate in the described research. However, studies can
have complicated procedures necessitating a wealth of information that can
further complicate the IC process—participants may have a hard time under-
standing scientific language that is difficult to convey in layman’s terms,
become confused by certain descriptors of procedures or risks, or overwh-
elmed by the sheer amount of information to read (Bazzano et al., 2021,
Hall et al., 2012, Pietrzykowski and Smilowska, 2021). Lengthiness can lead
to participants not fully understanding essential parts of the consent and par-
ticipants may spend too little time reading compared to length of consent
(Emanuel and Boyle, 2021, Berger et al., 2009, Baren et al., 2010). It is
common for research assistants to facilitate the process, providing answers
to questions the potential participant may have, but their presence cannot
guarantee full attention and comprehension of the IC (Baren et al., 2010,
Nusbaum et al., 2017).

These compounded barriers to truly informed consent further perpetu-
ate distrust in research and challenge advancements in science. There is a
need to enhance the traditional method of administering the IC, with many
possibilities for improvement arising in technological adaptation.

Digital Consent to Improve Health Literacy and Decision Making

Studies have shown that the lack of sufficient comprehension of informa-
tion included in the IC can contribute to the misinformation and mistrust
of participating in research (Bergler et al., 1980, Cassileth et al., 1980,
Graham, 2003, Lavelle-Jones et al., 1993, Parker, 2000, Saw et al., 1994,
Wadey and Frank, 1997, Krumholz, 2010, Hartgerink et al., 1998, Bazzano
et al., 2021). Multiple studies have called for providing more efficient and
effective patient-centered IC processes (Saag et al., Caldwell et al., 2010,
Donovan et al., 2009, Baer et al., 2011).
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Technology has advanced significantly during the initial adoption and use
of traditional informed consent, and can be used to enhance the methods of
obtaining IC through digital tools that capitalize on participant preferences
such as learning styles, culture, and language with text-alternative meth-
ods (digital coaching, video, animation, voice-over, etc.) (Entwistle et al.,
2012, Gesualdo et al., 2021). In addition, decision aid tools have become
more common (Stacey et al., 2017, Gillies and Campbell, 2019). These
tools provide a myriad of benefits, which include informing about options,
clarifying values, supporting preference construction process, and enabling
increased active engagement in shared decision-making (Stacey et al., 2017,
Swierenga et al., 2013, Sepucha et al., 2010).

Research has shown that the addition of audio and visual elements to the
IC process increases participant interest and motivation, which can enha-
nce comprehension, recall, and satisfaction with the IC process (Jimison and
Sher, 1995, Hung et al., 2011). Studies have also explored the use of visual
aids to enhance participant IC experiences and have found that participants
demonstrated increased knowledge (Enzinger et al., 2020). Evidence suggests
that technology to improve the IC process has been explored in many various
ways, and that interactive interventions appear to be most effective (Glaser
et al., 2020).

Challenges in the Emergency Department Setting

The emergency department (ED) setting can be a challenging environment
to introduce IC to potential participants. The window for consenting and
recruiting participants is small due to the priority in addressing patient needs
and discharging patients to maintain an optimal patient flow and decrease
ED waiting times (Kendrick et al., 2007). If the consent is too long, there
can be challenges in participants being able to complete the research proce-
dures. In addition, several other factors can impede in the IC process, such as
unpredictable interruptions, fluctuations in patient health and mental sta-
tus, and prevention of participation by the patient’s visitor or healthcare
team (Schmidt et al., 2004, Miller et al., 2021, White et al., 2008, Cofield
et al., 2010, Southerland et al., 2022). Due to the increased vulnerability of
this population, particularly older adults visiting the ED (Southerland et al.,
2022), it is crucial that participants fully understand the nature of the IC
process while addressing major environmental challenges.

METHODS

The Virtual Multimedia Interactive Informed Consent (VIC) consent tool
was developed and tested in an AHRQ-funded real-world study to address
described barriers to obtaining effective, comprehensive IC (Abujarad F,
2018) (See Figure 1). VIC conducts a digital interview (e.g. using a digital
coach) with participants using adaptable media devices (e.g. tablet, smart-
phones, computers) with a comprehensive multimedia library (e.g. video
clips, animations, presentations, etc.) that enhances participant comprehen-
sion and improves the IC process (Abujarad et al., 2021a, Abujarad et al.,



4 Edwards and Abujarad

Figure 1: VIC Introduction Screen.

2021b, Abujarad F, 2018). The VIC tool uses novel, interactive, and perso-
nalized digital coaching and teach-back processes to further motivate and
engage the participant in research, building upon growing evidence of uti-
lizing technology for superior consenting methods (Gesualdo et al., 2021,
Glaser et al., 2020).

Consenting Older Adults with the VOICES Study

The VIC digital consent tool was used to consent patients for an NIA-funded
R01 study evaluating the feasibility of the VOICES Elder Mistreatment
Intervention, a self-administered digital health intervention to increase iden-
tification of elder mistreatment in ED settings (Abujarad et al., 2021c). Due
to the complicated nature of elder mistreatment identification, we recognized
the need for an IC process that ensured participant privacy, autonomy, and
comprehension, with particular focus on the risks and benefits of recognizing
and disclosing abuse. This study population, in addition to facing the unique
challenges of recruitment in the ED setting, faced higher risk for health com-
plications and potential interruptions thus necessitating a time-sensitive, yet
fully informed IC process (Dufour et al., 2019, Samaras et al., 2010).

For the VOICES study, each section of the consent (including text and
multimedia content) required viewing before the patient was able to ele-
ctronically sign their signature. The VIC consent tool’s teach-back process
contained questions related to the risks, benefits, voluntary withdrawal and
specific study procedures. These questions could not be skipped, and pati-
ents who answered these questions incorrectly had the ability to go back and
re-read the section and re-submit their answer, or have the section verbally
explained in detail by the research assistant. The research assistant was aler-
ted of any incorrect answers by monitoring study progress on their own iPad
and had the ability to reject participation based on personal judgement of
comprehension.

Participants

Study participants were older adult ages 60 and older who were approached
during their ED visit to the Saint Raphael Campus Emergency Department
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Table 1. Demographic information of patients who completed the consent
process.

Consented Patients (n = 1,012)

Gender, n (%)
Female 599 (59.2)
Male 413 (40.8)
Race, n (%)
White 680 (67.2)
Black or African American 302 (29.8)
Native American or American Indian 3 (0.3)
Asian or Pacific Islander 10 (1)
Other 16 (1.6)
Refused/Unknown 1 (0.1)
Ethnicity, n (%)
Non-Hispanic or Latino 949 (93.8)
Hispanic or Latino 49 (4.8)
Education, n (%)
High school not completed 94 (9.3)
High school graduate or GED 294 (29.1)
Some college or associate’s degree 286 (28.3)
College degree (bachelor’s program) 196 (19.4)
Graduate or professional degree 138 (13.6)
Other 2 (0.2)
Refused/Unknown 2 (0.2)

in New Haven, Connecticut, USA (see Table 1). Patients who visit the Saint
Raphael Campus Emergency Department reflect the representation of the
New Haven USA Census: 42% White alone, 35% Black or African Ame-
rican alone; 13% some other race; 5% Asian alone; 4% 2 or more races,
<1% American Indian and Alaska native alone, <1% Native Hawaiian and
other Pacific native alone, with 27% Hispanic or Latino. The participants
were eligible for the study if they (1) spoke English, (2) were 60+ years old,
and (3) were willing to use an iPad. Computer literacy was not required for
eligibility.

Study participants were consented and recruited by trained research assi-
stants over a 16-month period. Participants were given an iPad tablet to
consent, followed by taking part in the VOICES study privately in their room
without caregivers or visitors present. The research assistant remained nearby
in the room to assist with any questions or technical difficulties.

RESULTS

Overall, 1,204 eligible participants showed interest in participating in the
VOICES study and agreed to take part in the informed consent process. Con-
sented participants included older adults from 60 to 102 years old with a
mean age of 73.5. Most participants were female, white, non-Hispanic or
Latino, and high school educated, and 37.5% of patients who completed the
consent belonged to a minority population (see Table 1).
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Figure 2: Diagram of eligible patients in VOICES study.

Out of the 1,204 participants who started the consent process a total
of 1,012 (84%) participants were fully consented and were enrolled in the
VOICES study (see Figure 2). Of the fully consented participants, 99% fully
completed the VOICES study and completed all study surveys. The other 192
(16%) participants who were not enrolled in the VOICES study were distri-
buted as follows: a total of 158 (13%) did not complete the consent process
for varying reasons, themost common reason being due to pain (see Figure 3),
and 34 (3%) completed the consent fully and chose not to participate.

The average time it took to complete the consent was 14.7 minutes. Appro-
ximately, 95.1% of participants (962/1,012) answered at least 3 out of 4

Figure 3: Reasons for not completing consent process, VOICES study.
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questions correctly regarding key factors of the study (purpose, voluntary
withdrawal, risks and benefits) in VIC’s teach-back comprehension questions.

LIMITATIONS

This study was not evaluated with ED providers, nurses, or other mem-
bers of the healthcare team. Since this was not a randomized controlled trial
focusing on the effects of digital IC, we did not compare effectiveness with
a traditional paper IC process. While our findings generally reflected the
patient population who visited the study site, representation of Hispanic or
Latino population was low, potentially due to inclusion criteria for the study
requiring English-speaking participants.

CONCLUSION

Our findings suggest that with a significantly high study completion rate
(99%) in a challenging ED setting, the use of a digital IC process benefit-
ted both patients and the VOICES study team. In addition, less time spent in
the room conducting research-related tasks may have benefitted the health-
care team by reducing transitional burden between interrupted research tasks
and patient care.

Participants were able to complete the IC process on their own and with
minimal help from the study coordinators. We believe that emphasizing key
concepts and using multimedia to explain complicated research topics assi-
sted in improving health literacy of potential participants to obtain a true
informed decision about their participation in the VOICES study. It is likely
that research participants who have a better understanding of the nature of
the study are more likely to finish study procedures, increasing study reten-
tion. Discharge (2.5%) was one of the lowest categories for not completing
the consent, suggesting that the entire study process may have aligned well
with ED patient flow. For patients who did not complete the IC, the majority
associated that to medical reasons related to the nature of their visit to the
ED, rather than the content of the consent and study procedures.

More research is needed to compare traditional and digital consent proces-
ses with this population to evaluate the effectiveness of digital consent, and
in alternative ED settings.
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