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Abstract Overestimating personal protection afforded by
participation in a preventive trial, e.g. harboring a “pre-
ventive misconception” (PM), raises theoretical ethical
concerns about the adequacy of the informed consent pro-
cess, behavioral disinhibition, and adherence to prevention
interventions. Data from the CAPRISA 004 1 % tenofovir
gel trial were utilized to empirically evaluate these con-
cerns. We found it necessary to re-think the current defi-
nition of PM during evaluation to distinguish between true
misconception and reasonable inferences of protection
based on increased access to evidence-based prevention
interventions and/or clinical care. There was a significant
association between PM and decreased condom use
(p < 0.0001) and between PM and likelihood to present
with an STI symptom (p = 0.023). There was, however,
limited evidence in support of PM representing a lack of
meaningful informed consent, or to suggest that it impacts
adherence. Moreover, considering current insufficiencies in
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female-initiated HIV prevention interventions, PM is per-
haps of limited concern in microbicide trials.
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Introduction

Informed consent for clinical trials requires that partici-
pants fully understand the implications of research par-
ticipation [1]. Importantly, misconceptions both positive
and negative should be clarified, and the distinction
between research and ancillary care provided clearly
defined [2-8].

The implications of such misconception in HIV pre-
vention trials (which typically involve healthy participants)
have only recently begun to be considered, prompted in
2007 by the definition of the “preventive misconception”
(PM) to describe “the overestimate in probability or level
of personal protection that is afforded by being enrolled in
a trial of a preventive intervention” [9].

In addition to theoretical implications of PM for the
quality of the informed consent process, there are concerns
that it may result in behavioral disinhibition, the phenom-
enon of increased risk taking behavior as a result of a
perception of protection from a given disease or hazard
[10, 11]. Moreover, PM could result in increased engage-
ment in high-risk sexual activities by participants who feel
protected from HIV by trial participation [12, 13], placing
themselves and their partners at increased risk of HIV
infection.

A second, perhaps more complex, concern relates to the
potential role for PM to affect adherence to interventions
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being evaluated and to motivate trial participation [12].
Given such factors influence trial outcomes [14, 15],
researchers may need to measure PM in order to mean-
ingfully interpret trial outcomes.

We assessed the extent of PM in South African female
participants enrolled in the Centre for the AIDS Pro-
gramme of Research in South Africa (CAPRISA) 004
tenofovir gel trial, and explored its relationship with
informed consent, behavioral disinhibition, motivation for
study participation and adherence to trial product.

Methods
Study Setting and Participants

This analysis uses data collected during CAPRISA 004
trial, a double-blind randomized controlled trial conducted
between 2007 and 2010 which assessed the effectiveness
and safety of coitally linked use of 1 % tenofovir gel for
the prevention of HIV acquisition in women [16]. In brief,
a total of 889 sexually active, HIV-negative, 18-40 year
old women who met all eligibility criteria and demon-
strated adequate understanding of the trial participation
(determined through a cognitive assessment) were enrolled
from both an urban and a rural health clinic in KwaZulu-
Natal. After provision of written informed consent, women
were assigned to either a tenofovir gel (n = 445) or pla-
cebo gel (n = 444) arm, and followed up monthly for
12-30 months. HIV serostatus, sexual behavior, trial
product use and condom use were assessed monthly. At all
visits, participants were provided with comprehensive HIV
prevention services, including HIV testing, together with
HIV pre- and post-test counselling (HCT), HIV risk
reduction counselling, condom provision, and sexually
transmitted infection (STI) treatment (if indicated). At trial
exit, participants completed a structured, interviewer-
administered questionnaire that assessed key indicators of
PM, including motivations for enrolment and perceptions
of protection from trial participation. All women who
acquired HIV during the study were excluded from ana-
lysis, as their perceptions of protection were considered to
be biased by seroconversion.

Ethics Statement

The CAPRISA 004 trial (NCT00441298) was approved
by the University of KwaZulu-Natal’s Biomedical
Research Ethics Committee (E111/06), Family Health
International’s Protection of Human Subjects Committee
(#9946), and the South African Medicines Control
Council (#20060835). No further ethical approval was
required for this analysis.

Data Analysis

Perceptions of protection by trial participation from the
relevant risk or disease have previously been used as proxy
indicators for quantifying PM [9]. Based on this, we used
the answers of participating women to an exit survey
question that asked if they felt protected from infection
with HIV by trial participation to explore PM in CAPRISA
004, taking perception of protection from HIV infection by
trial participation as evidence for PM.

This classical definition of PM assumes that all rationale
for perceived protection from HIV infection by trial par-
ticipation are misconceptions and does not take into
account any potentially evidence-based reasons for partic-
ipants’ perceptions of protection from HIV by trial par-
ticipation, such as increased access to condoms. We
therefore explored an expanded definition of PM which
accounted for the rationale provided by women for their
perceptions of protection or lack thereof in conjunction
with the classical definition of PM. In the expanded defi-
nition, responses were differentiated based on perceptions
of protection from HIV founded on use of trial product
versus those founded on the use of evidence-based pre-
vention methods provided as part of ancillary care received
that included HIV testing and counselling, STI treatment or
use of male and/or female condoms.

The reasons participants gave for perceptions of pro-
tection or non-protection from HIV by trial participation
were classed into 12 distinct categories: (1) felt protected
from HIV by trial participation because of provision of
trial product; (2) felt protected from HIV by trial partici-
pation because provided with trial product and condoms,
HCT, STI management or risk reduction counselling ser-
vices; (3) felt protected from HIV by trial participation
because provided with condoms or encouraged to use
condoms; (4) felt protected from HIV by trial participation
because provided with HCT, STI management or risk
reduction counselling services; (5) felt protected from HIV
by trial participation because remained HIV negative
during course of trial; (6) felt protected from HIV by trial
participation but response ambiguous; (7) felt protected
from HIV by trial participation but no reasons given; (8)
did not feel protected from HIV by trial participation
because trial product still experimental; (9) did not feel
protected from HIV by trial participation because percep-
tions of protection depended on factors independent of the
trial; (10) did not feel protected from HIV by trial partic-
ipation because did not know which arm of the study
enrolled in; (11) did not feel protected from HIV by trial
participation but ambiguous response given; (12) did not
feel protected from HIV by trial participation but no rea-
sons given. Classifications were performed by two
researchers independently to minimize subjectivity. Any
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Fig. 1 Quantifying PM in
CAPRISA 004

CAPRISA 004 participants
N=889

Excluded
N=164
* 46 lost-to-follow-up
» 98 seroconversions to
HIV

Do you think that by participation in this trial you
were protected from getting infected with HIV?

* 20 missing responses

N=725 (100.0%)

Because | was provided with
condoms or encouraged to use
condoms
N=209 (28.8%)

Because | was provided with the
trial product and condoms, HCT,
STl managementor risk
reduction counselling services
N=175 (24.1%)

Because | was provided with
HCT, STl managementor risk
reduction counselling services

N= 44 (6.1%)

|| provided with trial || Ambiguous response
product N=3 (0.4%)
N=109 (15.0%)
— No reason
N=1(0.1%)

Because | remained HIV negative
N=93 (12.8%)

Ambiguous response
N=17 (2.3%)

No reason
N=7 (1.0%)

discrepancies between classifications were discussed and
resolved with a third party if required.

Correlations between evidence for a PM (by both defini-
tions) and demographic, clinical and behavioral character-
istics were tested using Fischer’s exact tests for categorical
data, or by independent t-tests (equal variances not assumed)
for continuous data. Adherence was calculated as the pro-
portion of sex acts covered by two doses of trial product,
which was determined by monthly applicator count and self-
reported coital frequency, as previously described [16]. A
number of variables were explored as indicators of behav-
ioral disinhibition including mean monthly number of sex
acts, mean monthly number of sexual partners, STI symp-
toms, partner concurrency, partner change, and condom use.
For condom use, Cochran—Armitage trend analysis was
performed on reported frequency of condom use (always,
most, sometimes, seldom or never). All data were analysed in
SPSS version 21 (SPSS, IBM, New York, USA).

@ Springer

N=71 (9.8%)

Because the trial product is
— still experimental

Because | didn’t know N=57 (7.9%)

which arm of the study |

| was on -
N=5 (0.7%) Becau'se my perceptlons of
protection are independent of
the trial
N=5 (0.7%)

Because | was

E Answers falling under classical definition of PM

Answers falling under expanded definition of PM

Results

Socio-demographic and Behavioral Characteristics
of Participants at Enrolment

The responses of 725/889 (81.6 %) trial participants were
included in this study. Reasons for participant exclusion in
this analysis were loss-to-follow up (n = 46), HIV sero-
conversion (n = 98) (which was likely to bias perceptions
of protection) and missing responses (n = 20) (Fig. 1).

The demographic and behavioral characteristics of the
cohort overall and stratified by the classical and expanded
definitions of PM are presented in Table 1. The majority of
participants were from the rural site (69.9 %), were in
stable relationships (92.8 %), had not completed high
school (59.5 %) and had limited or no income (92.4 %).
The mean age of participants was 23.8 years, and the mean
number of lifetime sexual partners was 2.9.
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Table 1 Characterising women with PM

Perception of protection from HIV by participation

Perception of protection from HIV by trial product

in trial alone
Total Yes p- Total Yes No p-
(N = 725) (N=654) (N=71) Value ©N =697)" (N=114) (N =583) Value
Demographics
Rural % (n) 69.9 (507) 72.8 (476)  43.7 (31) <0.001 69.4 (484) 66.7 (76) 70.0 (408)  0.505
Mean age (years) (SD) 23.8 (5.1) 23.8 (5.2) 24.1 (4.7) 0.678 23.8 (5.2) 23.8 (5.6) 239 (5.1) 0815
Education
Completed high school % (n) 41.4 (300) 40.5 (265)  49.3 (35) 0.164 41.0 (286) 43.9 (50) 40.5 (236) 0.533
Completed primary school % (n) 96.6 (700) 96.2 (629) 100.0 (71)  0.160 96.6 (673) 98.2 (112)  96.2 (561) 0.403
Relationship status
Married % (n) 5.7 (41) 5.8 (38) 4.2 (3) 0.788 5.6 (39) 8.8 (10) 5.0 (29) 0.118
Stable relationship % (n) 92.8 (673) 92.5 (605)  95.8 (68) 0.466 92.8 (647) 90.4 (103)  93.3 (544) 0.319
Casual relationship % (n) 5.1 (37) 5.0 (33) 5.6 (4) 0.776 5.2 (36) 7.0 (8) 4.8 (28) 0.353
Income
Own income % (n) 89.1 (646) 89.0 (582)  90.1 (64) 1.000 89.1 (621) 86.8 (99) 89.5 (522) 0.412
Income <R1000° per month % (n) 92.4 (670) 934 (611)  83.1 (59) 0.007 92.1 (642) 87.7 (100)  93.0 (542) 0.084
Baseline sexual characteristics
Mean age (years) at sexual debut 17.4 (2.1) 17.4 (2.1) 17.7 (1.8) 0.222 17.4 (2.0) 17.4 (1.8) 17.4 (2.1) 0.769
(SD)
Mean lifetime number of sexual 2.9 (8.5) 2.9 (8.9) 2.8 (3.1) 0.892 2.9 (8.7) 5.16 (20.5) 2527 0.003

partners (SD)

Socio-demographics and behavioral characteristics of cohort at enrolment stratified by classical and expanded definitions of PM

# 28 responses were excluded as a result of either ambiguity in response (n = 20) or not giving reasons for perception (n = 8)

® R1000 ~ US$92

PM and Perception of HIV Risk

The majority (90.2 %; 654/725) of women indicated that
they thought participating in the trial protected them from
HIV acquisition. Women who perceived themselves to be
protected from HIV infection by trial participation were
significantly more likely to be rural (p < 0.001) and earn
less (p = 0.007) compared to women who did not feel
protected. Women who perceived themselves to be pro-
tected from HIV infection by use of the trial product (e.g.
yielding a PM by the expanded definition) were signifi-
cantly more likely to have a higher number of lifetime
sexual partners compared to other women in the trial
(p = 0.003).

Participants’ rationales for perceptions of protection or
non-protection are presented in Fig. 1. The data suggests
that use of the classical definition could be inflating the
occurrence of PM if the rationale for the response is not
considered. About a third, (32.0 %; n = 209) of women
who felt protected felt so because of increased access to
condoms, whilst 6.7 % (n = 44) felt protected because of
access to other forms of ancillary care such as risk
reduction counselling. Examples of such evidence-based

perceptions of protection are included in statements
below:

[T felt protected from HIV infection by participation
in the trial] by consistent condom use that I wasn’t
used to before I joined

[I felt protected from HIV infection by participation
in the trial] by attending HIV counselling and test-
ing...negative results were making me proud and feel
motivated to use condoms.

A further 14.2 % (n = 93) of women who felt protected
by trial participation indicated that their own or their peers’
continued HIV negative status suggested to them that the
trial product offered some degree of protection as the high
HIV incidence rates in this setting placed them at high risk
of acquiring HIV.

The perception of protection offered by use of the trial
product was mentioned by 43.4 % (n = 284) of women
who felt protected by trial participation. However, of these
284 women only 38.4 % (n = 109) felt protected solely
from the use of trial product (the others also including
increased access to condoms and education as important
factors in prevention). Of note, six participants who felt

@ Springer
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Table 2 Implications of PM for informed consent

Perception of protection from HIV by participation

Perception of protection from HIV by trial product

in trial alone
Total Yes No - Total Yes No p-
(N =725) (N=654) (N=71) Value (N =697)? (N=114) (N=583) Value
Arm perception
Thought tenofovir % (n) 18.8 (136) 19.4 (127) 12.7.(9) 0.201 18.5 (129) 21.1 (24) 18.0 (105) 0.431
Didn’t know % (n) 80.0 (580) 79.7 (521) 83.1 (59) 0.639  80.2 (559) 77.2 (88)  80.8 (471) 0.371
Trial understanding
Trial language understood % (n) 99.3 (720) 99.2 (649) 100.0 (71) 1.000  99.3 (692) 100.0 (114) 99.1 (578) 1.000
Correct identification of study 97.7 (708) 97.4 (637) 100.0 (71) 0.397  97.6 (680) 99.1 (113) 97.3 (567) 0.333
purpose % (n)
Felt had enough information % (n) 99.2 (719) 99.2 (649) 98.6 (70) 0.462  99.3 (692) 98.2 (112) 99.5 (580) 0.190
Motivation for participation
Own protection % (n) 54.9 (398) 56.9 (372) 36.6 (26) 0.002  55.4 (386) 44.7 (51) 575 (335) 0.014
Stop epidemic/help Community %  56.3 (408) 57.5 (376) 45.1 (32) 0.260  56.1 (391) 58.8 (67) 55.6 (324) 0.583

()

Key indicators of informed consent stratified by classical and expanded definitions of PM

? Twenty-eight responses were excluded as a result of either ambiguity in response (n = 20) or not giving reasons for perception (n = 8)

protected by trial product alone attributed their faith in the
product to the fact that it contains a known antiretroviral
drug used to treat HIV.

Additionally, some evidence of PM was identified in
those participants who did not feel protected by trial par-
ticipation, with 7.0 % (n = 5) of these women indicating
feelings of non-protection because of a perceived assign-
ment to the placebo gel arm: thus suggesting that if they
perceived assignment to the active trial product arm that
they would feel protected from HIV.

PM and Informed Consent

To explore the implications of PM for meaningful
informed consent, trial understanding and motivations for
participation were investigated (Table 2).

General knowledge about the trial was high, with 97.7 %
of participants correctly identifying the purpose to test ten-
ofovir gel for HIV prevention. Reported understanding of the
trial language used during the informed consent procedures
was also high (99.3 %) and the majority (99.2 %) of partic-
ipants felt they had received enough information about the
trial during these procedures. To further probe understanding
of key trial concepts, participants were asked about which arm
of the trial they thought they were on; whilst most ‘correctly’
did not know owing to their understanding of the randomi-
zation process, 18.8 % of women believed they were in the
tenofovir arm and 1.2 % believed they were in the placebo
arm. No associations were found between this or any other
indicator of trial understanding and either definition of PM.

@ Springer

Motivations for trial participation were investigated as
proxy indicators for PM. Those with a perception of
protection from trial participation were more likely to cite
their own protection as a motivation for trial participation
compared to those who did not feel protected by trial
participation (p = 0.001). Those women who felt pro-
tected by trial product alone were also significantly more
likely to cite their own protection as a motivator to join
the trial (p = 0.014). However, a significant proportion of
women who cited their own protection as a motivator for
enrolment also cited altruistic motivations for joining the
trial such as stopping the HIV epidemic or helping the
community.

PM, Behavioral Disinhibition and Adherence

No evidence for an association between PM and indicators
of behavioral disinhibition was observed using the classical
definition of perception of protection from HIV by trial
participation (Table 3). However, using the expanded
definition, reports of always using a condom were signifi-
cantly lower in those participants who felt protected from
HIV by trial product use only (p = 0.001); conversely,
reports of never using a condom were higher in this group
(p = 0.003). Those women who felt protected from HIV
by use of the trial product were also significantly more
likely to have presented with an STI symptom during a
clinic visit compared to other women (p = 0.023). No
associations were found between adherence and either
measurement of PM.
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Table 3 Implications of PM for behavioral disinhibtion and adherence

Perception of protection from HIV by participation

Perception of protection from HIV by trial product

in trial alone
Total Yes No p- Total Yes No p-Value
N =1725) (N=654) (N=71) Value (N =697)? (N=114) (N =583)
Mean number of sex acts monthly 4.8 (3.3) 4.7 (3.2) 53 4) 0.143 4.8 (3.3) 5.1 (4.4) 4.7 (3.1) 0.402
(SD)
Concordance at any point in 2.6 (19) 2.6 (17) 2.8 (2) 0.709 2.6 (18) 3.54) 2.4 (14) 0.516
study % (n)
STI symptom at any visit % (n)  66.5 (482) 66.1 (432) 70.4 (50) 0.510 66.3 (462) 75.4 (86) 64.5 (376) 0.023
Partner concordance % (n) 35.0 (254) 33.8 (221) 46.5 (33)  0.037 35.0 (244) 32.5 (37) 35.5 (207) 0.592
New partner at any point in study 7.0 (51) 7.0 (46) 7.0 (5) 1.000 7.0 (49) 9.6 (11) 6.5 (38) 0.231
% (n)
Mean monthly median adherence 70.3 (25.1) 70.4 (24.9) 68.9 (26.2) 0.628 70.2 (25.1) 66.9 (25) 70.8 (25) 0.133
(SD)
Condom use®
Always % (n) 58.6 (425) 41.7 (273) 38.0 27)  0.319 41.5 (289) 26.3 (30) 44.4 (259) <0.001
Sometimes % (n) 14.1 (102) 14.2 (93) 12.7 (9) 0.444  14.3 (100) 16.7 (19) 13.9 (81) 0.465
Never % (n) 5.7 (41) 6.0 (39) 2.8 (2) 0.416 5.5 (38) 11.4 (13) 4.3 (25) 0.005
Trend analysis® - - - 0.890 - - - <0.0001

Key indicators of behavioral disinhibition and adherence stratified by classical and expanded definitions of PM

? Twenty-eight responses were excluded as a result of either ambiguity in response (n = 20) or not giving reasons for perception (n = 8)

b Cochran—Armitage trend analysis performed on reports of condom use (always, most, sometimes, seldom or never) in last four weeks of study

Discussion

To our knowledge this is the first empirical evaluation of
the ethical concerns relating to PM. We found significant
associations between PM and condom use and PM and STI
symptoms, and some evidence that PM motivates trial
participation. However, we found limited evidence to jus-
tify concerns that high levels of PM represent a lack of
meaningful informed consent.

Importantly, using an expanded definition of PM we
have been able to distinguish between true misconceptions
and reasonable inference. Moreover, over 80 % of women
who might have been considered to harbor a PM by stating
that they felt protected from HIV by trial participation had
reasonable and evidence-based justifications for this per-
ception. We also found evidence for PM in those women
who did not feel protected, highlighting limitations in the
current definition of PM. Thus, whilst we recognize that
consistent definitions of key ethical parameters are neces-
sary to ensure good practice and facilitate comparisons
between trials, we believe that the expansion of the current
definition to take into account the context of the trial and
the rationale for a response will provide a more meaningful
interpretation of participant decisions and actions.

With respect to behavioral disinhibition this expanded
definition has enabled us to gain a nuanced insight into
reduced condom use in women who believed they were
protected from HIV by the trial product. Given that such

behavioral disinhibition may pose a serious risk of harm to
the trial participant, and potentially to their partners,
identification of the basis for this misconception, as well as
continued risk reduction counselling, are critical.

Previous literature on PM suggest that its minimization
requires understanding of key research concepts in order to
ensure consent is meaningful [13]. Whilst we found some
evidence of misunderstanding in terms of randomization and a
tendency of participants to overestimate the probability of
assignment to the intervention, general understanding of the
trial was high and no evidence suggested a correlation between
PM and any misunderstanding. Perhaps, as has previously
been suggested, even in the context of thorough informed
consent procedures, there is simply a degree of ‘wishful
thinking” within some trial participants that is of less ethical
concern than more concrete misconceptions [12]. Further-
more, although we did find some evidence that PM may serve
as a motivator for trial participation, such evidence was lim-
ited and other altruistic motivators were typically more com-
mon. Further work is required to confirm such an association.

In conclusion, we believe it is necessary to make dis-
tinctions between what is potentially behavioural disinhi-
bition inducing, harmful misconception, and what is
evidence-based interference or ‘wishful thinking” when
quantifying and evaluating PM in preventive trials. Such
distinctions should facilitate more in-depth explorations of
potential causes and routes to overcome the potentially
numerous harmful implications of the former and help to

@ Springer



1752

AIDS Behav (2014) 18:1746-1752

ensure the highest ethical standards in prevention trials
whilst maintaining respect for the knowledge base of trial
participants even in resource constrained settings.
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