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Objectives: Informed consent and understanding are essential

ethical requirements for clinical trial participation. Traditional binary

measures of understanding may be limited and not be the best

measures of level of understanding. This study designed and com-

pared 4 measures of understanding for potential participants being

prepared for enrollment in South African HIV vaccine trials, using

detailed operational scoring criteria.

Methods: Assessment of understanding of 7 key trial components

was compared via self-report, checklist, vignettes, and narrative mea-

sures. Fifty-nine participants, including members of vaccine pre-

paredness groups and 1 HIV vaccine trial, took part.

Results: There were significant differences across the measures

for understanding of 5 components and for overall understanding.

Highest scores were obtained on self-report and checklist measures,

and lowest scores were obtained for vignettes and narrative descriptions.

Conclusions: The findings suggest that levels of measured under-

standing are dependent on the tools used. Forced-choice measures

like checklists tend to yield higher scores than open-ended measures

like narratives or vignettes. Consideration should be given to com-

plementing checklists and self-reports with open-ended measures,

particularly for critical trial concepts, where the consequences of

misunderstanding are potentially severe.
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Informed consent (IC) is a cornerstone of clinical trials. It
has been argued that ‘‘genuine consent’’1 requires more than

satisfying legal formalities (eg, signing consent forms).
Although investigators have long been required to disclose

relevant information, there has been more recent recognition
of the need to demonstrate participants’ understanding2 for
adequate IC. Although many international ethical guidelines
make little explicit reference to the need to test understanding,3

this has been upheld as a core component of consent.4,5 The
HIV/AIDS Vaccines Ethics Group (HAVEG), part of the
South African AIDS Vaccine Initiative (SAAVI), has been
concerned with ensuring sound consent procedures (including
assessment of understanding) for participants in HIV vaccine
trials with particular reference to cultural sensitivity.

Assessment of understanding is potentially complicated.
For example, some methods may test short-term recall of
disclosed technical information. Although some degree of
retention is probably a prerequisite for understanding, it cannot
be equated with understanding.6 In many studies investigators
use forced-choice true-false (eg, right/wrong, agree/disagree)
checklists to measure understanding. These checklists may
tend to invite rote repetition of technical, product, and
methodologic information rather than assess understanding of
the implications of participation for participants’ personal
lives,7,8 which might be as important, if not more important,
to enable potential participants to make thoughtful decisions
about enrollment. It is possible that despite adequate checklist
scores, participants have not understood trial information in
terms of these personal implications. In addition, repeated
administration of the same or similar checklists or question-
naires may only measure a learned response that does not
necessarily reflect understanding.9 Furthermore, some assess-
ment methods (eg, those based on binary [right/wrong]
approaches) may run the risk of cultural insensitivity. In some
cultures, it is possible that narrative measures may be more
appropriate. Such complications may potentially undermine
assessment of understanding, reducing IC to a legal formality.
Although there have been calls for the development of in-
novative materials and processes to improve understanding
and its assessment,3 more research is needed in this area,
especially given the complexities of HIV vaccine trials
conducted in developing countries.10

Assessment of understanding has been recommended
as a routine part of HIV vaccine trials, particularly in less de-
veloped countries.11 A number of studies have assessed under-
standing of important components of these trials using various
methods and yielding mixed findings. Most studies seem to
have used forced-choice checklists, with many finding that
participants performed well,12–14 although some show only
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moderate levels of understanding.15 Other studies have used
coded responses to structured interviews and found high levels
of understanding.16 Some studies have used a combination of
methods of assessment, finding more moderate levels of under-
standing among participants.17 Some commentators have been
concerned that assessment measures should be culturally
sensitive.18,19

OBJECTIVES
This exploratory study aimed to develop and compare

4 alternative methods to assess understanding of components
central to phase 1 HIV vaccine trial participation so as to
make recommendations to sites in South Africa of ways of
supplementing current methods to assess understanding.

METHODS

Sample
There were a total of 59 participants in this research.

Most (n = 53) were potential volunteers for phase 1 HIV
vaccine trials participating in prescreening protocols (Vardas
et al, manuscript in preparation). There were also 6 participants
who were already taking part in an HIV vaccine trial. All
participants were opportunistically sampled and referred to the
study by trial staff. Recruitment success was between 65% and
75%. Because the main aim of the study was to compare 4
measures of understanding using a within-subjects design, we
could recruit participants from any stage of the trial process.

The final sample included 26 male and 33 female
respondents. Of these, 92% (n = 54) had completed high
school (matric). The age range was 16 to 55 years. Only 20%
(n = 12) of participants were employed. With regard to
exposure to vaccine knowledge, 44% (n = 26) had attended
1 to 2 information sessions, whereas 56% (n = 33) had
attended 3 or more sessions at a trial site. Seventy-eight
percent (n = 46) had attended at least 1 individual education
session with a trial counselor. In addition, 95% (n = 56) had
received some written material on the HIV vaccine trial.

Design
The lack of prior research comparing open-ended and

closed-ended techniques made it impossible to estimate effect
size with integrity, which meant that a priori power and sample
size calculations were ruled out. Awithin-subjects design was
used, because the aim of the study was to compare different
methods of assessing understanding on the same volunteers.
Such designs are quite efficient. For example, it has been
calculated that when the correlation between conditions is 0.8,
a within-subjects design can detect a medium effect size with
approximately one tenth of the sample size required by an
equivalent between-subjects design.21 Maximizing power,
such designs ameliorate the problems associated with non-
random sampling and serve to control potential confounding
variables, such as level of education, because each participant
acts as his or her own control.22

Development of Assessment Methods
We began the study by determining those components

essential for participants to understand so as to participate in

phase 1 HIV vaccine trials. After reviews of literature and
guidelines, we extensively consulted with trial staff (eg, in-
vestigators, educators) and community representatives, using
the guiding question, ‘‘What do you consider essential for
participants to understand to enroll in HIV vaccine trials?’’
From a longer list, 7 components were selected in consultation
with trial staff and community representatives to decrease
the contact time required with our study participants. The com-
ponents or concepts included trial aims; eligibility to partici-
pate; risks of testing antibody-positive if vaccinated (‘‘false
positivity’’); risk of falsely believing the vaccine would protect
one from infection, and thus increasing one’s risk behavior
(‘‘false sense of security’’); methodologic considerations such
as randomization, placebo, and blinding; compensation for
research-related injury; and right to withdraw.

Four different methods were developed to assess
understanding of each of these components and included
the following:

1. Self-report: participants were asked to estimate their level
of personal understanding of each component as ‘‘little/no
understanding’’ or ‘‘good enough understanding.’’ For
example, for ‘‘right to withdraw,’’ participants were asked,
‘‘How would you rate your understanding of whether you
have a right to no longer take part in the study if you don’t
want to?’’

2. Forced-choice checklist: participants were required to
complete a self-administered questionnaire that asked
whether statements about trial participation were true or
false. There were 3 statements for each component. For
example, for the right to withdraw, one of the statements
read, ‘‘If you leave the study, then you may lose some of the
benefits related to trial participation.’’

3. Vignettes: participants were asked to respond to scenarios
embodying specific aspects of each component that used
a fictitious character. The vignettes were read to the
participants by the researcher. For example, for right to
withdraw, the following vignette was presented: ‘‘After
6 months of being enrolled in the HIV vaccine trial,
Mrs. Dlamini (or Mrs. Jones) is tired and wants to get out of
the trial. But she is afraid what will happen to her and how
the trial staff will respond if she decides to leave. What do
you think she should do, and what would happen if she
leaves?’’ When necessary, standardized prompts were used
to elicit information about the component at hand.

4. Narratives: participants were asked to describe participation
in an HIV vaccine trial as if they were telling a friend about
such participation. They responded to a standard question
that was read to them by the researcher. Again, when
necessary, standardized prompts were used; for example,
‘‘What kind of choice do people have to be involved in or to
leave the trial?’’ and ‘‘What might happen if one decided to
withdraw/leave?’’ Responses to vignettes and narrative
descriptions were tape recorded with participants’ consent.

Developing and Using the Scoring System
Detailed operational criteria for scoring responses to

vignettes and narratives were developed in collaboration with
site staff. Development of these criteria was guided by the
question, ‘‘What would satisfy us that a participant understood
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enough of this component to be enrolled in the trial?’’ This
would represent good enough understanding for trial partici-
pation. Site staff varied in their criteria for good understand-
ing; however, extensive discussions between collaborators led
to consensus about scoring criteria for each component/con-
cept listed previously. These criteria can therefore be seen as
a ‘‘gold standard’’ for what participants should understand for
each component identified so as to be qualified to participate in
trials at the sites where this research took place.

For the self-reported measure, participants estimated
their own level of understanding. For the checklist, partic-
ipants had to score correctly on certain items to demonstrate
good enough understanding. Based on the operational criteria
described previously, responses to the open-ended assessment
methods were scored on a 2-point scale of understanding
(no/little understanding and good enough understanding) in
accordance with the requirement that HIV vaccine trial
participants should have good enough understanding to enroll
in a trial. For each measure, the combined scores for com-
ponents were taken to represent an estimate for participants’
overall level of understanding.

Despite the establishment of clear operational criteria
for the scoring of open-ended responses, there was the pos-
sibility of some measure of subjectivity in scoring. As a scoring
reliability check, it was decided to use 2 independent raters and
to calculate the level of interrater agreement between the
scorers, using the Pearson correlation coefficient (Table 1). For
12 of 14 scores across the 2 open-ended measures, the interrater
reliability exceeded 0.715 but was lower for the narrative
measures of trial aims (r = 0.675) and right to withdraw (r =
0.567). Closer examination of those measures shows that the
larger (although not unacceptable) discrepancies between
scorers may have been attributable to missing data and inter-
pretation of translated transcripts. Where larger discrepancies
occurred, however, scorers carefully rescored the responses until
consensus was reached on all scores.

Ethical Approval
Ethical approval was obtained from 3 local ethics

committees in South Africa that had jurisdiction over the HIV
vaccine trial sites where this research was conducted.

Procedures
A pilot study was conducted with community advisory

board members before the research to refine aspects of the

study, including the clarity, simplicity, and relevance of the
assessment measures.

After the pilot study, potential participants were
approached to participate in this research in a least disruptive
manner approved by trial staff. The confidentiality of potential
HIV vaccine trial participants was maintained. Once potential
participants indicated their willingness to participate and had
given consent, they were asked to complete all 4 assessment
methods in a single visit so as to control for the possible effect
of gaining or losing information over time.

One weakness of a repeated-measures design is the
sequence effect, where order of presentation can have an
impact on response to later methods. Therefore, the order of
presentation of different methods of assessment was varied.
The self-report was presented first to control for the real-
ization, after completing the other methods, that participants’
understanding was better or worse than they had thought. This
was followed by presentation of the vignettes, narrative, and
checklist, in varied order, to control for the effects of the order
of presentation of the assessment methods. Because of the
small sample size, however, the exact impact of this variation
in presentation order could not be tested.

Responses to the narrative and vignette were tape
recorded when consent was granted (n = 57), or detailed notes
were taken when the participant did not agree to being tape
recorded (n = 2). Responses to the vignette and narrative were
transcribed, and all responses for each of the 7 components
were scored, making use of the operational criteria described
previously.

Analysis
A score was calculated for each participant’s under-

standing of each component on each assessment method
(7 components across 4 methods). Overall understanding was
calculated as a sum of these separate measures and expressed
as a percentage of the possible total score.

Comparisons were made across the different measures
of assessment for each component and for total scores of
understanding, using SPSS 11.5 (SPSS Inc., Chicago, IL). The
nature of the data and the small sample size necessitated the
use of nonparametric techniques. The Friedman nonparametric
equivalent of the repeated-measures analysis of variance
(ANOVA) was used to compare overall understanding scores,
and the Cochran Q was used to compare individual
components across different measures. The Cohen Kappa23

was used to explore further the level of agreement between the
different components of each measure, yielding estimates of
the degree to which the different measures result in equivalent
estimates of participants’ understanding of each component.

Findings
The results reveal variability in scores for overall un-

derstanding and understanding of each component across the
4 assessment methods (Table 2). There was a significant
difference between scores of overall understanding across
different methods of assessment (using the Friedman rank test:
x2F = 48.424; df = 4; P , 0.0005). The highest proportions
of good enough scores for overall understanding were on the
self-reported measure of understanding (86%), followed by

TABLE 1. Interrater Reliability Coefficients for Scoring
Open-Ended Responses

Component Vignette Narrative

Trial aims 0.820 0.675

Eligibility to participate 0.932 1.000

Methodologic considerations 0.878 0.918

Risk (false sense of security) 0.815 0.825

Risk (false positivity) 1.000 0.890

Compensation for research-related injury 0.765 0.715

Right to withdraw 0.730 0.567

All values were significant at a 95% confidence interval.
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the checklist (82%), narrative (69%), and, finally, the vi-
gnette (67%).

The Cochran Q reveals that the 4 measures resulted in
significantly different proportions of good enough answers
for 5 of the 7 components* (all except methodologic consi-
derations and right to withdraw). In general, a greater pro-
portion of participants emerged with ratings of good enough
understanding on the self-report and checklist measures. The
self-report assessment method yielded the highest proportion
of good enough responses for 4 of the 7 components, and the
checklist yielded the highest proportion of good enough
responses for 2 of 7 components. The lowest proportion of
good enough ratings was observed on the vignette measure
for 3 components and on the narrative measure for 1 of 7
components. Methodologic considerations were tied lowest
on the narrative and vignette measures; however, the narrative
measure yielded the highest proportion of good enough
responses for right to withdraw.

Given their longer and more extensive exposure to trial-
related information, the 6 trial participants’ scores, when
compared with those of the discussion group participants,
tended to be better on all 4 measures. Mean scores for each
method of assessment were slightly higher when trial par-
ticipants’ scores were included than when they were excluded.
Findings from the Cochran Q yielded the same results, how-
ever, with the same levels of significance when trial parti-
cipants were included and excluded in analysis.

Breaking the data down by component, some compo-
nents elicited consistently lower proportions of good enough
responses across measures of understanding than others (eg,
compensation for research-related injury, risks, methodologic
considerations, trial aims). Others, for example, a participant’s
right to withdraw and eligibility to participate (which includes
HIV-negative status) elicited consistently higher proportions
of good enough responses across different measures of
understanding.

To test the a priori expectation that differences between
measures would most likely be between the closed-ended and
open-ended measures, the Cohen Kappa was first calculated

within the closed-ended (ie, self-report, checklist) and open-
ended (ie, narrative, vignette) measures and then between
the closed-ended and open-ended measures. The results, as
displayed in Figure 1, demonstrate a significant (although not
necessarily strong) agreement within each assessment method
(closed-ended or open-ended) for each component. There is
no significant agreement between assessment methods for 5
of the 7 components. Nevertheless, there is significant agree-
ment between methods for methodologic considerations (this
is confirmed by earlier results from the Cochran Q) and the
risk of a false-positive test result.

To explore the speculation that differences between
open-ended and closed-ended measures were disproportion-
ately driven by the self-report measure, comparisons were
repeated for only the checklist, vignette, and narrative using
the Cochran Q. Low- and high-scoring components were the
same as those reported earlier in this report. Therefore, the dif-
ferences between measures cannot be reduced simply to the
impact of self-report measures.

Table 3 illustrates how some participants’ (in the early
stages of their education process) scores of understanding
differed across methods of assessment for the same compo-
nents. The narrative responses in this example all demonstrate
poor understanding of the component, but they also provide
richer insight into a participant’s understanding, enabling the
interviewer to probe appropriately.

On average, the narrative measure took longest to com-
plete (15.1 minutes, with a range of 3–41 minutes). This was
followed by the vignette (average of 10.9 minutes, with a range
of 4–23 minutes), the checklist (average of 5.3 minutes, with
a range of 1–14 minutes), and, finally, the self-report (average
of 2.5 minutes, with a range of 1–5 minutes).

DISCUSSION
Overall, the different methods of assessment yielded dif-

ferent estimates of participants’ levels of understanding. Scores
derived from self-report measures consistently yielded the
highest estimates of understanding, followed by forced-choice
questionnaires and then narrative and vignette descriptions.

Considering that the criteria established for the scoring
of open-ended responses (vignette and narrative) were agreed
on by trial staff as the essential minimum level of under-
standing for entry into the trial, these can be regarded as the
gold standard of understanding. Therefore, by this standard,

TABLE 2. Frequency of Good Enough Understanding for Each Subscale

Percentage of Participants Rated as Good Enough per Section

Component Self-Report Checklist Vignette Narrative

Trial aims 95% 93% 53% 60%

Eligibility to participate 96% 86% 84% 95%

Methodologic considerations 72% 83% 67% 67%

Risk (false sense of security) 88% 67% 72% 76%

Risk (false positivity) 87% 75% 55% 60%

Compensation for research-related injury 70% 85% 44% 43%

Right to withdraw 96% 95% 93% 98%

Overall/total understanding (%) 86% 82% 67% 69%

*For ‘‘trial aims,’’ Q = 45.192, df = 3, and P , 0.0005; for ‘‘eligibility to
participate,’’ Q = 7.929, df = 3, and P = 0.048; for ‘‘risk (false sense of
security),’’ Q = 8.509, df = 3 and P = 0.037; for ‘‘risk (false positivity),’’ Q =
23.76, df = 3, and P , 0.0005; and for ‘‘compensation for research-related
injury,’’ Q = 32.353, df = 3, and P , 0.0005.
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the findings suggest that self-report and forced-choice
checklists may overestimate levels of understanding by parti-
cipants of essential components of HIV vaccine trials.

There may be various explanations for the findings. Self-
reported understanding is likely to be strongly affected by
social desirability (ie, the desire to show vaccine educators the
efficacy of their education) or the desire to enter trials and may
not be a reliable measure of actual understanding.18 In many
research settings, it is likely that comprehension is assessed
merely by asking participants, ‘‘Do you understand what this
means?’’

It is possible that responses to forced-choice questions
reflect an acontextual rote memorizing of technical infor-
mation about trials. The findings suggest that participants

master this task fairly well; however, when requested to re-
spond to more contextually embedded tasks such as vignettes,
their scores of understanding are substantially lower. Quali-
tative observations during the assessment process lent some
support to the latter speculation. For example, a few parti-
cipants were observed to be guessing answers (albeit correctly)
on the checklist; however, when confronted with the same
component on vignettes or narratives, these participants spon-
taneously declared that they understood a component less well
than they thought.

The relatively high scores on checklists are consistent
with previous studies showing that these measures can result
in high scores.12–14 The findings are also consistent with
studies showing that levels of measured understanding based

FIGURE 1. Agreement between
measures.

TABLE 3. Example of Different Scores for Components Between Closed-Ended (Self-Report and Checklist) and Open-Ended
(Narrative) Measures

Concept Self-Report Checklist Narrative (Poor Understanding)

Placebo Poor Good enough ‘‘I cannot differentiate between a placebo and the vaccine.
But I think it (is) clear that both protect.’’

Compensation for
research-related injury

Good enough Poor ‘‘Like when they’re playing the rugby, you must know you’re
gonna get hurt . you choose to come, nobody forced you, you’re
asked to play so you must (expect that there’s going to be some
harm and you mustn’t expect them to help you out).’’

False positivity Good enough Good enough I: ‘‘When she gets her test back, it shows that she has tested
HIV-positive. What could this mean?’’

P: ‘‘It means Mrs Dlamini was not too much into the vaccine
trials, it means that she was not faithful . It means it (was) not working.’’

Eligibility to participate Good enough Good enough ‘‘Everybody can participate except the people over 70 years of age.’’

Later: ‘‘One month up to 59.’’
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on mixed methods of assessment yielded scores that were
lower than those using only forced-choice questionnaires.17

The consistently low scores for components such as meth-
odology are also consistent with previous literature.24

The analysis of agreement (see Fig. 1) also shows that
the closed-ended and open-ended measures have fairly low
levels of consensus between them. This suggests that the
measures are not simply over- or underrepresenting different
levels of a monolithic construct called ‘‘understanding’’ but
may be accessing qualitatively different aspects of a multidi-
mensional construct. For example, closed-ended measures may
be accessing aspects such as recognition and recall, whereas
open-ended measures may access more complex features of
comprehension. This does not automatically imply a value
judgment between the different methods of assessment but
indicates that measures should be selected carefully according
to their strengths and function.

The results reported here should caution us that closed-
ended measures may overestimate levels of understanding and
that open-ended measures may yield more accurate measures
of desired levels of understanding. The use of open-ended
measures involves some additional costs, however; namely,
they are more resource-intensive, require skilled interviewing
and analysis, and are more difficult to justify as ‘‘objective’’
measures. Furthermore, in phase 3 HIV vaccine studies, where
enrollment numbers are high (a few thousand), the labor-
intensive processes of open-ended methods may be difficult
to implement. Additionally, the more conservative estimates
of understanding yielded by open-ended measures might
require more participants to receive additional education.

Why, then, should trial sites concern themselves with
open-ended measures of understanding? We argue that the
choice of method of assessment should be weighed against the
need for adequate understanding determined, in part, by
potential risks for participants and potential consequences of
poor understanding. More specifically, critical issues (eg,
falsely believing that the product confers protection against the
condition under study) could be assessed using resource-
intensive open-ended measures, whereas less imperative
aspects (eg, number of trial visits) could be assessed using
traditional closed-ended approaches.

LIMITATIONS
The sample for this study was not randomly drawn.

Because of the scarcity of suitable participants and difficulty
in obtaining permission to sample participants at all stages
of participation, opportunistic sampling was used. Levels of
uptake from potential participants were reasonably good,
however. Although the sample size was fairly small, the
within-subject design meant that this was not a severe limi-
tation, as argued earlier. With regard to the self-report measure,
in retrospect, it was realized that phrasing of the self-report
questions was a little clumsy.

CONCLUSIONS
IC is fundamental to the ethical conduct of research.3 As

part of this process, it is necessary to develop valid and reliable
measures of understanding that are also culturally sensitive

and appropriate and free of some of the limitations of
traditional measures.

This study suggests that levels of measured understand-
ing are dependent on methods of assessment used and that
closed-ended measures like self-reports and checklists may
overestimate understanding in comparison with more open-
ended measures. These findings suggest that standard check-
lists, with strengths of objectivity and ease of administration,
should be complemented with open-ended measures, espe-
cially for critical concepts that, if misunderstood, could have
serious consequences for participants. Although the latter are
more resource-intensive, they may provide more accurate
measures of what participants actually understand. Further-
more, there is preliminary evidence that such extended
discussion and interactions with trial staff are the best ways
of improving understanding;9 therefore, open-ended techni-
ques to probe and assess understanding may, in fact, have the
effect of enhancing comprehension, automatically adding
value to trial preparations.

The aim of this research was to test and compare
measures of understanding rather than to assess individual
participants’ understanding per se. Future research should
include participants at different stages of HIV vaccine trials
so as to broaden results and make them more generalizable
to HIV vaccine trials. It may also be useful to conduct similar
research in other non-HIV research. This study contributes
initial information to a complex ethical issue, and it is hoped
that the use of alternate measures of understanding may be
further explored to enhance the quality of IC in clinical trials.
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