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Abstract

We conducted a systematic review of empirical studies of the effectiveness of multimedia tools to 

enhance the research consent process. Relative to routine consent procedures, multimedia aided 

consent resulted in significantly better participant comprehension in 10 of 20 reviewed studies, and 

in six of the remaining studies multimedia aided consent resulted in superior comprehension or 

retention for some subgroups or for at least some key aspects of the disclosed material. The overall 

pattern of findings suggests that multimedia tools can be effective aids to the research consent 

process under some circumstances. However, further research is needed with multimedia tools that 

are more firmly grounded in conceptual models of human information processing in the consent 

process. Such conceptual model driven research is critical to determine which multimedia tools are 

useful in which specific contexts and for which specific participants.
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INTRODUCTION

Clinical researchers, as well as those charged with human subjects protection, regularly face 

an ethical dilemma when balancing respect of individuals’ autonomy with the duty to protect 

those with diminished decision-making capacity.1 One means of simultaneously promoting 

both aspirations is to improve the consent process itself.2 In the 1990s, concerned that 

clinical trials consent forms were getting longer and more complex, several organizations 

under the U.S. Department of Health and Human Services formed an Informed Consent 

Workgroup. Among the Workgroup’s recommendations was that investigators consider 
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using interactive computer programs, video, and other multimedia tools to complement 

printed consent documents.3 Yet, more than a decade after those recommendations were 

published, the average research consent form has continued to increase in length and 

complexity, and multimedia tools are rarely used in the research consent process.4–7

The ongoing emphasis on printed consent documents in research enrollment may at least 

partially reflect lingering uncertainty about whether multimedia tools effectively improve 

participant comprehension of disclosed information relevant to research consent. Earlier 

reviews of studies of the relevant literature led to mixed or indeterminate conclusions, in part 

because of the relative paucity of well controlled published trials available at the time of 

those reviews.8–11 Even the most recent of these prior reviews included only studies 

available through January 1, 2007.8 Thus, the primary objective of the present report is to 

provide an up to date comprehensive and critical review of empirical studies on the efficacy 

of multimedia tools as a means to enhance participant comprehension in the research 

consent. As we have previously argued,12 there is no logical reason to expect multimedia 

tools to be universally superior to standard consent procedures. Thus, the other intended 

added contribution of this review is to consider the degree to which the multimedia consent 

tool have been grounded in a specific conceptual model or theory regarding the conditions 

under which multimedia methods might reasonably be expected to effectively aid the 

consent process.

METHODS

Data Sources and Search Strategy

The literature search through May 8, 2012 was conducted with the PubMed and PsycINFO 

Cambridge Scientific Abstracts (CSA) Illumina™ databases. [The term multimedia 

specifically refers to integration of two or more forms or channels of information, such as 

auditory (voice and other sound), visual (still and motion pictures, animation, graphs), 

and/or text.13 However, as computer presentation is often intermixed with multimedia 

methods, in the context of the present review, our use of the term “multimedia” will include 

computer-based consent procedures.] PubMed search terms were “(informed consent OR 

consent forms) AND (computer-assisted instruction OR audiovisual aids OR computerized 

OR multimedia OR video)”. The PsycINFO CSA database search phrase was: 

“(de=computer mediated communication OR de=audiovisual communications media OR 

de=computer applications OR de=technology OR de=computers OR de=human computer 

interaction OR de=videotapes OR de=videotape instruction) AND de=informed consent”. 

For both databases, the search was further limited to English-language journal articles 

tagged as involving human subjects. No restrictions were placed in terms of year of 

publication.

Inclusion criteria/study selection

To be included in this review, studies had to: (a) be an empirical report of original data 

published in a peer-reviewed English-language journal; (b) focus on efficacy or effectiveness 

of multimedia tools to enhance participant comprehension in the research consent process, 

and (c) evaluate the utility of multimedia consent compared to routine or other control 
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consent conditions. We excluded reports focused on comprehension of a single 

methodologic component of research (e.g. placebo control14), those focused only on 

outcomes other than participant comprehension such as participant satisfaction or agreement 

to enroll,12,15,16 as well as those focused on multimedia decision aides for clinical rather 

than research purposes (for review of clinical multimedia decision aides please see Jeste et 

al.17).

Reports identified

Applying the above search criteria yielded 761 records (712 in the PubMed database, and 49 

in the PsycINFO CSA database); after identifying and removing 15 duplicate records (those 

appearing in both databases), there were 746 unique records. Through review of the titles, 

abstract, and where necessary, full text, we identified 16 reports from the electronic database 

search meeting the above stated inclusion/exclusion criteria.18–33 In addition, through cross-

references from other articles, we identified four additional reports that had not been 

identified with the above electronic search, yielding a total of 20 reports for this review.34–37 

The 20 reports were published between December 1988 and January 2012.

Review/information extraction

We carefully read each of the 20 reports and recorded information on the setting, sample, 

type of protocol, comparison group, conceptual model or theory guiding the intervention 

design and implementation (if any), details of the multimedia consent, and the key findings 

including whether the multimedia consent was more efficacious than the comparison 

condition (yes, partial, or no). To further standardize and structure the review, we also 

evaluated each included report using a modified version of the Scale to Assess Scientific 

Quality of Investigations (mSASQI) that had been developed and employed in a prior review 

of multimedia aides to educate patients and aid treatment decisions.17 As modified for use in 

the present review, the mSASQI consisted of 15 items, each referring to a specific aspect of 

study design, methods, analyses, or interpretation, and each rated by the first (BWP) and 

second (NML) authors as 0 (absent or inadequate) or 1 (present and adequate), such that the 

mSASQI total score had a potential range of 0 to 15. Although BWP and NML completed 

their mSASQI ratings independently, they met after rating five of the articles24,26,30,35,36 to 

identify any discrepancies or ambiguities in scoring rules and then independently scored the 

remaining reports (Intraclass Correlation Coefficient for mSASQI total score = 0.921). BWP 

and NML then discussed any discrepancies; their final consensus scores were applied for 

subsequent analyses.

Statistical Analysis

Given the small number of reports using overlapping interventions or outcome measures, the 

primary focus in the present review is on qualitative rather than meta-analytic or other 

quantitative review of the empirical literature. However, as a tentative exploration of the 

degree to which efficacy findings may have differed by overall methodological quality of the 

empirical reports, we used the trichotomized efficacy findings (coded as: “Yes” = 1, 

“Partial” = 0, “No” = −1) and calculated the bivariate correlation between this trichotomized 

variable to mSASQI total score using Spearman’s rho. Significance was defined as p < .05 

(two-tailed).
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RESULTS

Details of the 20 studies are summarized in Table 1.

Populations sampled

The two most commonly sampled populations were people with cancer.24,26,30,33,35,36 and 

people with schizophrenia or other psychoses.18,21,23,29,37 However, a variety of other 

patient populations were also studied, including people with drug abuse,19 depression,18 

borderline personality disorder,18 Alzheimer’s disease or mild cognitive impairment,25 

diabetes,31 duodenal ulcers,34 or other unspecified medical conditions.23 One additional 

study focused on enhancing consent for perinatal research with pregnant women.20 Several 

of the studies also included non-patient samples, either as the primary study sample with 

which to test the effects of multimedia consent,22,27,28,32 or as basis for comparing the 

results from the patient group.21,23,29,36,37

Type of multimedia aid or platform

The most common multimedia intervention was videotape, studied either alone,
18–20,23,28,33,34 or in comparison to a computer-based intervention.22,36 Three studies used 

DVDs,24,26,29 two used bulleted text on a computerized PowerPoint presentation,21,37 and 

two used bulleted text via PowerPoint plus supplementary embedded videos.25,32 Six studies 

used other forms of computer presentation with text only35,36 or with embedded video and 

graphics.22,27,30,31

Efficacy of multimedia consent aids

Ten of the 20 reports (50%) found multimedia-aided consent was associated with 

significantly better understanding (either overall comprehension or understanding of key 

informational components) of disclosed information than was achieved without multimedia 

aids.21,23,24,26,28,30–32,34,37 Six additional studies (30%) reported partial benefits of 

multimedia consent, i.e., the multimedia-aided consent was more effective than the control 

consent for at least one study subgroup, at initial or follow-up assessment, or in other 

subanalyses.19,20,27,29,33,36 Negative results, i.e. no significant differences between 

multimedia and comparison consent procedures, prevailed in only four studies (20%).
18,22,25,35

Overall quality

The mSASQI quality ratings across the 20 reports are summarized in Table 2. The mean 

mSASQI total score ranged from 8 to 15 (mean = 11.0 [SD=1.6]). There was no significant 

correlation between the mSASQI total score and overall outcome (trichotomized in terms of 

the demonstrated superior efficacy of the multimedia consent over the comparison condition: 

“yes” = +1, “partial” = 0, “no” = −1) rs = −0. 121, p = 0.611.

Common critical limitations of published studies

Use of conceptual models or theory—Of the 20 reports included in this review, only 

three22,27,29 described a conceptual model or theoretical rationale guiding development 
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and/or implementation of multimedia tools to enhance participant comprehension. The 

computer-based tool devised by Campbell et al.22 as well as the DVD-based consent tool 

from our research group 29 were each partially guided by what are known as the multiple 

representation and contiguity principles of multimedia theory. Prevailing models of human 

information processing posit separate channels for initial storage and manipulation of verbal 

versus visual-spatial information;38 according to the multiple representation and contiguity 

principles, learning is facilitated when information is provided simultaneously through both 

the auditory and visual-spatial channels13 There were other considerations given in each of 

these two studies (Campbell et al. focused specifically on modifications to reduce the 

influence of literacy levels; we considered additional multimedia learning principles). The 

third conceptually guided study was not focused on multimedia learning principles per se, 

but rather the goal of the investigators was to use animated computer presentations to 

duplicate the non-verbal behaviors (such as hand gestures) that would be exhibited by an 

expert explaining consent material to a potential participant.27

Some of the other published reports (including two from our research group) cited findings 

from prior studies of enhancing clinical or research consents as a basis for one or more 

components of their multimedia tools (i.e., use of bulleted text), but no specific theory or 

model was specified as to why or under what conditions the enhancement components 

should be expected to facilitate comprehension.21,25,37 The multimedia aids described in 

some of the other reports were developed or refined in response to suggestions or feedback 

from clinicians or clinician researchers,26 bioethicists,18 participants,32,33 or a mixture of 

representatives from these relevant stakeholder groups,19,24,30 but there were no clear 

indications that such input was obtained from experts in multimedia learning.

Exploratory versus hypotheses driven analyses—Four of the 20 reports explicitly 

stated one or more a priori hypotheses about the effects of multimedia consent on participant 

comprehension.21,22,25,29 The implicit/unstated hypothesis in the other 16 reports was 

presumably that the multimedia-enhanced consent process would lead to superior participant 

comprehension relative to that achieved with the routine or other non-multimedia 

comparison consent procedure, but the expected outcomes in the presence of multiple 

analyses could not generally be inferred as representing implicit a priori hypotheses.

Other key methodological issues—Only four reports clearly described use of 

independent interviewers blind to consent condition.22,25,29,32 Several other studies 

employed self-administered questionnaires.19,20,24,28,31,34–36. (With self-administered 

questionnaires there is less opportunity to ask follow-up questions for clarification.) In the 

remaining studies, either the interviewer was not kept blind to consent condition, or the 

description in the Methods section of the associated report was not sufficiently detailed to 

discern whether the interviewer was kept blind to consent condition.18,21,23,26,27,30,33,37

DISCUSSION

We identified 20 empirical reports testing the efficacy of multimedia aids relative to routine 

or other comparison conditions in fostering comprehension of information disclosed in the 

research consent process. The studies varied widely in terms of the populations targeted, the 
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form and content of multimedia interventions, the nature of measures employed to assess 

comprehension, as well as their overall conceptual and methodological nature. Based on the 

reviewed findings, it appears that multimedia consent tools can be effective aids to the 

consent process under some circumstances and/or with some study populations, but the 

effectiveness is neither uniform across all study populations, contexts, or all types of 

multimedia interventions. The three most common methodologic limitations were (a) the 

lack of specification of a theory or model guiding the structure, design, content, and/or 

implementation of the multimedia media consent (provided in only 3 of 20 [15%] reports), 
22,27,29 (b) the lack of specific a priori hypotheses (provided in only 4 of 20 [20%] reports), 
21,22,25,29 and (c) the lack of a structured interview based assessment of participant 

comprehension by an interviewer blind to consent condition (provided in only 4 of the 20 

[20%] studies).22,25,29,32

Due to the diversity of methods and populations in the existing literature, it is difficult to 

identify clear trends that would indicate the degree to which the various factors influenced 

the key outcomes. Although the existing studies represent an excellent foundation, there is 

clearly a need for a “second generation” of conceptually grounded empirical research on 

multimedia-aided consent. This second generation of studies will be critical to identifying 

which types of multimedia tools are useful in which specific contexts and for which specific 

clinical research participants.

A potential objection to our call for more theory-grounded research is that positive findings 

within the reviewed studies did not appear dependent on whether or not a study was 

hypothesis driven, firmly grounded in theory, or even associated with overall methodologic 

quality as indexed by the mSASQI ratings. However, the role of a conceptual model or 

theory in science is not to guarantee positive results, but rather to enable investigators to 

approach experimental manipulations, and plan follow-up studies, in an organized manner to 

reduce ambiguity when interpreting and comparing (positive or negative) results.39 Theory 

grounded research informs not only what does and does not work, but also gives insight into 

why an intervention is or is not effective which then helps guide further refinements or 

application to the consent process for new studies.40

Information processing models from cognitive psychology, as well as multimedia learning 

theory from educational psychology, provide a useful framework from which to develop 

reasoned, specific, and falsifiable a priori hypotheses for future development in studies of 

multimedia aids for consent, as well as for understanding many of the results in the existing 

empirical literature.13,38 The working memory system is thought to be a core component of 

information acquisition (learning) and the use, short-term storage and manipulation of 

information required in decision-making and problem solving.38,41 It includes separate 

auditory and visual channels for representing new information.38,41 Two of the reviewed 

studies made reference to a component of multimedia learning theory which suggests 

learning is facilitated by simultaneous presentation of information to the auditory and visual 

channels.22,29 But information processing models also predict that under some conditions 

simultaneous audio and visual presentation may be a hindrance, rather than facilitate 

learning.42–45 For example, if a participant is simultaneously presented with important but 

distinct (non-redundant) information in the auditory and visual channels, this can create 
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what has been called a “split-attention effect,” hindering rather than facilitating learning and 

comprehension.46 As discussed below, the key concept in understanding such differential 

effects is that of “cognitive load”.46

A firmly-established and critical aspect of the auditory and visual-spatial components of 

working memory is that they have limited capacity (resources) in the number of units (or 

“chunks”) that can be simultaneously held and processed.47,48 The concept of “cognitive 

load,” essentially referring to how much of the limited working memory resources are taken 

up by a cognitive task, is key to developing theory-grounded predictions about the types and 

conditions under which specific form of multimedia presentation should facilitate 

comprehension of consent relevant information.46 Graphic presentation is more effective 

than text when the figures or images reduce the need to rely on limited working memory 

resources. Empirical data outside the context of studies of the research consent process have 

shown that graphic presentation fosters more efficient comprehension than text or speech 

when the images permit the recipient to simultaneously see or grasp key relationships among 

components.43–45 A very basic example is that it is easier to communicate and comprehend 

the relative positions of the 50 states in the U.S. when presented as map than it would be 

with words or text alone. In contrast, there is no reason to expect that a video of an 

investigator describing a study would be any more effective than if the same information 

were provided in person. Indeed, a video might be less effective than an in-person 

presentation because the former tends to be a more passive situation, and it is harder to adapt 

the rate of information to the processing needs of individual recipients.

As we noted previously,12 there is also no reason to expect that presenting text on a 

computer screen, in itself, would facilitate more efficient processing of information than 

when presented as printed text. However, with hypertext, computers have the potential for 

presenting adjunctive information in a way that facilitates keeping the standard text 

relatively succinct, while making the additional information readily available to those 

participants for whom it may apply.49–51 One of the studies included in the present review 

did employ hypertext presented on a computer screen so that the information could be 

organized under menus and submenus.35 No significant benefits of such presentation were 

found relative to when information was presented in a fixed serial format (via audiotape 

accompanied by a printed consent form). However, printed consent forms can also be 

scanned and read in a non-serial order. From an information processing perspective, the best 

use of hypertext may be to link it to supplemental material so that the core (essential) 

material remains uncluttered. Computers also foster a relatively seamless and efficient 

integration of text with audio/video components, and potentially allow for a more interactive 

consent process, which can lead to better attention and therefore retention of information.

Similar considerations of the demands on limited working memory resources also explain 

the value and potential limits of bulleted text as a consent aid. Specifically, bullet points may 

facilitate comprehension because the relevant information is made salient, reducing the need 

to search through and process non-essential details to identify the relevant components. 

Three of the four studies employing PowerPoint reported positive effects.21,32,37 In the 

fourth study there were no differences between the PowerPoint and the comparison 

condition, but the latter itself was an enhanced consent procedure, albeit without 
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multimedia, designed to make critical information more salient.25 Given the ubiquity of 

PowerPoint and similar computer slideshow software programs, as well as the ease and low 

cost of producing such presentations, it seems such methods could be commonly and readily 

incorporated into standard consent procedures with little added cost or burden. On the other 

hand, such tools may be best employed as an adjunct to printed consent forms, as there is a 

balance between providing too much and too little detail. That is, supporting text can 

provide contextual information activating relevant prior knowledge or conceptual schema in 

the reader’s working memory, which, as discussed further below, also facilitates efficient 

information processing.52,53

Even when inclusion of visual presentation is clearly preferable, however, the information 

processing demands of specific types of information may affect which form of visual 

presentation is the most effective. There is strong evidence from studies of medical decision 

making that comprehension of risk and benefit probabilities is facilitated when 

communicated graphically rather than through spoken or printed words alone,54 but the type 

of graphic presentation is also important. Specifically, there have been a number of studies 

of hypothetical health-care decisions that indicate understanding of risk ratios and other 

probabilistic information may be better achieved with icon arrays (pictographs) than with 

bar graphs.54–59 Pictographs appear to be superior in such contexts because they foster 

processing key information about the relationship between the numerator and denominator 

which people otherwise tend to process in suboptimal form (a.k.a. “denominator neglect”).
60,61 [The reports in the present review did not generally provide sufficient detail to discern 

what specific forms the graphics (e.g., bar graphs, pictogram, and/or icon arrays) may have 

been employed.]

Another consideration in incorporating multimedia tools into the consent process is what 

specifically to communicate. Fifteen of the 20 reviewed studies employed multimedia tools 

to convey protocol specific information, i.e., as an alternative way of communicating the 

information that would appear in a protocol specific printed consent form. However, in five 

of the studies the multimedia presentation was used as a primer to teach potential 

participants about research concepts, such as randomized assignment, placebo control, the 

distinction between early and later phase trials, and/or about the consent process itself.
19,23,24,26,30 Four of the latter five studies found positive effects for the multimedia tool 
23,24,26,30 and in the fifth study, in which subjects were given general information about HIV 

vaccine trials via video or an informational pamphlet, baseline knowledge increased in both 

conditions, and the videotape group had better 1-month retention.19 None of these studies 

specified a theoretical rationale for this intervention, but such findings make conceptual 

sense in relation to limited working memory/processing resources, particularly from the 

perspective of schema theories.62–66 “Schemas” (or schemata) are conceived of as mental 

structures or organized bundles of knowledge and expectations about specific types of 

objects or situations; these schemas guide and foster efficient information processing and 

response. In the context of research consent, having relevant knowledge and expectations 

about research concepts, methods, and terms, and about the consent process itself, should 

enable individuals to more rapidly discriminate essential versus non-essential information 

and reduce the need to devote limited working memory resources for active processing. The 

increased efficiency should foster better comprehension and retention of the information.
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Beyond the lack of theoretical grounding and a priori hypotheses, another difficulty in 

comparing outcomes across studies is the lack of a standard method for assessing the 

effectiveness of multimedia consent tools. Three studies25,29,37 used the MacArthur 

Competence Assessment Tool for Clinical Research (MacCAT-CR)67 but by far the most 

common outcome measure was self-administered questionnaires idiosyncratically developed 

for each specific enhanced consent study.19,20,23,24,26–28,31,34–36 The remaining studies used 

other semi-structured interviews, 18,30,32or a questionnaire read aloud by the research staff.
21,22 One study employed qualitative interviewing (which was consistent with the primary 

goals of that study but less ideal for drawing definitive conclusions about the effectiveness of 

multimedia tools).33 Common evaluation approaches would facilitate comparing observed 

effect sizes across independent studies.

One caveat should also be noted in regard to our quality ratings. The focus of the present 

review was on the effectiveness of multimedia consent tools in enhancing participant 

comprehension and, as reflected in the specific mSASQI item content (provided in Table 2 

in Results), our assessments of methodology emphasized criteria deemed relevant to that 

particular focus. But many of the reviewed studies had multiple aims, and the methods of 

some studies may have been selected for the investigators’ other, perhaps more primary, 

aims. Thus, our ratings of quality should be read solely in the context of the goals of this 

review, rather than as a statement about the merits of individual studies in their own right.

The above comments noted, what still stands out from the present review is that at least 

partial benefits in terms of improved comprehension were seen from multimedia 

presentation in 16 of 20 reviewed studies. Thus, it appears multimedia consent tools often 

have at least partial utility in the consent process. This conclusion contrasts with that from a 

2004 review by Flory & Emanuel10 at which time they noted that multimedia tools “often 

failed to improve research participants’ understanding” (p. 1559), and that from the 2007 

review by Ryan et al.11 who concluded that “The value of audio-visual interventions for 

people considering participating in clinical trials remains unclear” (p. 2). And yet, we agree 

with the spirit of the conclusions from both the prior reviews in recommending further, 

conceptually grounded and methodologically rigorous research is needed to definitively 

identify the conditions under which multimedia has sufficient added value to warrant the 

production costs and burden. As described above, an information processing perspective, 

including the concept of “cognitive load” offers a clear framework in which to ground this 

future work and make substantive progress in the design and evaluation of multimedia aids 

for the consent process. In the interim, and as noted above, use of bulleted summaries 

presented via PowerPoint or similar slide-show programs, along with corrective feedback, 

appears to be at least one low-cost minimal burden method that is readily available to 

enhance the consent process. There also seems to be clear value in not only teaching subjects 

about protocol specifics, but in at least some cases, to prime that discussion with a brief 

discussion about clinical research concepts.
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Table 2.

Results from modified Scale to Assess Scientific Quality of Investigations)

Proportion of 
Reports Meeting 

Criterion

Was the key dependent variable operationalized via standardized scale or other appropriately established method? 100.0%

Were the conclusions justified by the data/findings? 100.0%

Was (were) the sampled population(s) appropriate to the study aims/hypotheses? [EG patient groups justified, presence 
or absence of non-patient comparison group appropriate to study aims]

90.0%

Were the inclusion and exclusion criteria clearly described and appropriate? 90.0%

Were effects of enhanced consent tested relative to an appropriate control condition (e.g., routine consent rather than 
another experimental condition)?

90.0%

Was the consent strategy tested in an ecologically valid context? [EG, either actual research consent, or, if simulated, 
functionally equivalent.]

90.0%

Were statistical analyses appropriate to aims/hypotheses? 90.0%

Were the key limitations of the study appropriately addressed in Discussion/conclusions? 90.0%

Are there any concerns about power (sample size)? 85.0%

Was assignment to experimental conditions done with appropriate randomized assignment method? 85.0%

Were demographic or other confounds between compared groups appropriately addressed via analyses and/or 
interpretation?

85.0%

Was risk of type I and/or type II errors appropriately addressed? 65.0%

Was one or more falsifiable a priori hypotheses specified/tested? 20.0%

Were ratings of key dependent variable(s) done by blinded interviewers?" 20.0%

Were the design and implementation of the enhanced consent appropriately grounded in a specified theory or model? 15.0%

Note: Items in above Table presented in order of decreasing frequency; modified from the Scale to Assess Scientific Quality of Investigations 

(mSASQI)17
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