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An investigation of format modifications on the comprehension of 
information in consent form when presented on mobile devices 

 
Kapil Chalil Madathil, Reshmi Koikkara, Melissa Dorlette-Paul, Sanjay Ranganayakulu, Joel S. Greenstein 

& Anand K. Gramopadhye 
 

A major challenge associated with converting paper-based consent to electronic versions is to assure that 
the level of comprehension offered by the electronic consenting systems is not reduced. A randomized 
between-subject trial comparing patient comprehension with four different electronic consenting formats of 
the same consent information presented on an Apple iPad was conducted using a non-clinical sample of 32 
participants. The formats were Text-Based, text-based with Text Being Read out, Video-Based and Video-
Based with Subtitles. The participants were asked to read and complete a consent form in one of the 
formats. The participants were subsequently asked to complete a semantic comprehension quiz, the NASA 
Task Load Index and the computer system usability questionnaire (CSUQ). Upon completing the 
questionnaires, the participants took part in a retrospective think-aloud session to understand any 
difficulties they had using the consent forms. Statistically significant differences among the formats were 
found for task completion time, the mental demand and frustration sub-components of the NASA-TLX, and 
the comprehension quiz. Video with subtitles to convey consent information appears to be the best format 
among the formats tested for electronic consent presentation. 
 

INTRODUCTION 
 

The biomedical collaborative of South Carolina is 
developing a comprehensive state-wide electronic research 
permissions management system (RPMS) and a clinical data 
warehouse (CDW), which includes patient information from 
the four biggest hospital systems in the state. One of the 
objectives of this project is to convert paper consent forms to 
an electronic version and to effectively use the information 
captured on them to contact patients for future clinical 
research studies based on their preferences.  

The current consenting process in hospitals uses a paper 
form that patients must read and sign in front of the 
registration staff at the registration desk of the hospital. These 
consent forms, which are subsequently scanned and stored in a 
document handling system, are seldom accessed and used to 
recruit participants for  research studies. One potential solution 
to this problem is to move to an electronic format for the 
recording and storage of this data. Data stored in this format 
could be easily matched and indexed. This electronic method 
of presenting, capturing and managing patient permissions and 
authorizations has been a topic of research for a decade. One 
focus has been on how to address privacy and compliance 
issues to make electronic consenting viable in the current 
medical environment  (Coiera & Clarke, 2004) (Chalil 
Madathil, 2011).  Moreover, the consenting system should 
facilitate providing consent to those needing to access patient 
health information while addressing the stipulations mandated 
by HIPAA, providing a balance between the patient’s right to 
privacy and the  ease and efficiency afforded by an electronic 
data system. Converting paper consent to an electronic form is 
not difficult technically. However, this conversion should also 
address one of the major issues with the informed consent 
process: assuring that the informed consent is truly informed. 
Moreover, this conversion should not reduce the level of 
comprehension offered by current consenting systems. 

Much research has been conducted to improve 
comprehension by simplifying vocabulary and grammar, and 
modifying the consent form presentation, for example, by 
adding figures and illustrations (Meade & Howser, 1992) 

(Tarnowski, Allen, Mayhall, & Kelly, 1990) (Peterson, 
Clancy, Champion, & McLarty, 1992). With the advent of 
newer technologies, researchers have begun exploring 
alternate ways of presenting consent forms, such as using 
interactive video presentations as a means of making 
participants more informed (Gagliano, 1988), (Jimison, Sher, 
Appleyard, & LeVernois, 1998). Notably, one such early 
experimental study conducted by Benson et al. (1985) 
suggested that a modified video presentation and information 
sessions provided by two different informants resulted in a 
higher level of comprehension on post-test questionnaires than 
either a video with narration or verbal instruction alone. These 
results are supported by a study conducted by Tindall et al. 
(1994) which suggested that participants were better informed 
when they were shown a video followed by a discussion about 
the clinical trial. Similar studies conducted by Meade et al. 
(1994) also found that a video presentation accompanied by an 
instruction guide improved participants’ understanding of 
colon cancer.  

Another set of studies conducted by Delp et al. (1996) 
suggests that animated cartoons are an effective way to convey 
information, ultimately improving patient compliance with 
emergency room release instructions.  Studies conducted by 
Houts et al. (1998, 2001), also found that the use of cartoons 
along with medical instructions significantly improved recall 
of information among college students and poor readers. In 
addition, studies conducted by Gagliano et al. (1988) indicated 
that video-based presentations of consent information helped 
participants with lower literacy skills to achieve post-test 
comprehension scores similar to those with higher levels of 
literacy. Recently, Dunn et al. (2001) conducted a series of 
studies with schizophrenic patients, where consents were 
either read to them while they followed with a print copy or 
they viewed a computer-based presentation with bulleted text 
and pictures while the consent was read to them. The results 
suggested that the patients in the latter condition scored better 
on subsequent semantic questionnaires. These studies suggest 
the possible advantages of using alternate media rather than 
paper-based systems.   
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the controlled nature of the content delivery in these two 
conditions.  
 The total workload was not significantly different across 
conditions; however, the sub-components of mental demand 
and frustration showed differences. Interestingly, participants 
in the text being read out and video-based with subtitles 
conditions experienced a higher mental demand. This could be 
due to the simultaneous reading and listening aspects involved 
in these two conditions. This is supported by the human 
information processing theory, where demands were placed on 
both the visual and auditory resource channels. 

 Frustration with the text being read out condition was 
higher than that with other conditions. This may be due to 
higher concentration level and attention required by the 
participants to look and follow the exact text that was being 
read out to them.  

The results of the retrospective think-aloud sessions 
suggest that the language of the form itself was relatively well 
understood, with some exceptions. For instance, the phrase 
“medical research” was often not interpreted as intended by 
the researchers. There was also some confusion as to what 
criteria would determine whether researchers would contact a 
patient. It is interesting to note that almost all of the 
participants referred to surgery when asked to define “tissue 
samples”; very few viewed the term as broadly as intended. 
Longer fixation durations were found for terms such as 
“biomarkers”. Participants’ interpretation of tests or 
procedures varied widely. One subject mentioned eye exams 
as an example.  

As to the information presented in the form, the results 
are mixed.  Some participants were not aware that research 
could be done without their permission, and feelings varied 
about it. Hence, it is important to present that information in 
the form and to provide patients with the option of prohibit 
researchers from using their data. In fact, a good number of 
participants expressed that their participation in medical 
research would be conditional on the clarity of the instructions 
and the purpose of the research, some of them specifically 
mentioning moral issues. There were also some concerns 
raised when participants read that their tissue samples could be 
used for research; those apprehensions were addressed later in 
the form, but it might be beneficial to reassure the patients 
earlier.  Some participants equated being contacted about a 
study to meeting face-to-face with the researchers, until asked 
their preferred method of contact, of which e-mail seemed to 
be the most common. 
 This study has provided us with valuable information and 
pointers for improving consent delivery. The retrospective 
studies suggested that different methods need to be adopted 
for converting standard text-based consent information to 
another format and may require a modification based on the 
type of consent. For example, one of the participants 
suggested that they would have been better able to understand 
the word “tissues” if pictures of this had been provided.  

The results of this exploratory study suggest that video-
based systems with subtitles seem to improve the consent 
comprehension. These findings are consistent with 
conclusions in medical literature suggesting that a video-
consent process has the potential to improve patient 

understanding (Jimison et al. 1998, Rossie et al. 2005). 
Participants indicated that they had more control over their 
privacy and that they could more easily move forward at their 
own pace using electronic consenting systems. There were no 
significant differences in the usability aspects of the different 
formats.  

The major limitation of this study was that the population 
is unrepresentative of typical patients. Only college students 
participated in this study. Future studies will study effective 
strategies such as the use of graphics and interactive elements 
to improve the understanding of general consent information.  
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