Vallely et al. BMC Medical Ethics 2010, 11:10
http://www.biomedcentral.com/1472-6939/11/10

BMC
Medical Ethics

RESEARCH ARTICLE Open Access

How informed is consent in vulnerable
populations? Experience using a continuous
consent process during the MDP301 vaginal
microbicide trial in Mwanza, Tanzania

Andrew Vallely*12, Shelley Lees'3, Charles Shagi?, Stella Kasindi?, Selephina Soteli?, Natujwa Kavit?, Lisa Vallely3,
Sheena McCormack?, Robert Pool®, Richard J Hayes! for the Microbicides Development Programme (MDP)

Abstract

Background: HIV prevention trials conducted among disadvantaged vulnerable at-risk populations in developing
countries present unigue ethical dilemmas. A key concern in bioethics is the validity of informed consent for trial
participation obtained from research subjects in such settings. The purpose of this study was to investigate the
effectiveness of a continuous informed consent process adopted during the MDP301 phase Il vaginal microbicide trial
in Mwanza, Tanzania.

Methods: A total of 1146 women at increased risk of HIV acquisition working as alcohol and food vendors or in bars,
restaurants, hotels and guesthouses have been recruited into the MDP301 phase Ill efficacy and safety trial in Mwanza.
During preparations for the trial, participatory community research methods were used to develop a locally-
appropriate pictorial flipchart in order to convey key messages about the trial to potential participants. Pre-recorded
audio tapes were also developed to facilitate understanding and compliance with gel-use instructions. A
comprehension checklist is administered by clinical staff to all participants at screening, enrolment, 12, 24, 40 and 50
week follow-up visits during the trial. To investigate women's perceptions and experiences of the trial, including how
well participants internalize and retain key messages provided through a continuous informed consent process, a
random sub-sample of 102 women were invited to participate in in-depth interviews (IDIs) conducted immediately
after their 4, 24 and 52 week follow-up visits.

Results: 99 women completed interviews at 4-weeks, 83 at 24-weeks, and 74 at 52 weeks (a total of 256 interviews). In
all interviews there was evidence of good comprehension and retention of key trial messages including that the gel is
not currently know to be effective against HIV; that this is the key reason for conducting the trial; and that women
should stop using gel in the event of pregnancy.

Conclusions: Providing information to trial participants in a focussed, locally-appropriate manner, using methods
developed in consultation with the community, and within a continuous informed-consent framework resulted in high
levels of comprehension and message retention in this setting. This approach may represent a model for researchers
conducting HIV prevention trials among other vulnerable populations in resource-poor settings.
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Background

HIV prevention trials present a number of unique ethical
dilemmas for researchers [1-10]. In many developed and
developing country settings, prevention trials are feasible
only among vulnerable sub-populations at increased risk
of HIV and sexually transmitted infections (STIs) [11,12].
Stigma, income poverty, lack of formal education, illiter-
acy, and in some at-risk populations, impaired mental
state due to alcohol and/or other drug use, mean that
obtaining truly informed consent for research participa-
tion can be fraught with difficulties in such settings. Vul-
nerable, desperate subjects are likely to weigh up the
potential risks and benefits of trial participation using
very different criteria and value judgments compared to
less vulnerable subjects [13-17]. Comprehension and
retention of key information provided during informed
consent procedures, such as overall research objectives or
the likelihood and nature of product-related adverse
events, may be influenced not only by a subject's educa-
tional background or literacy level but also by language
barriers and differences in socio-cultural perspectives of
health and disease between subjects and the research
team [3,14]. Traditional informed consent procedures,
based on the use of a written Participant Information
Sheet (PIS) and completion of a standardised Informed
Consent Form (ICF), are the cornerstone of the Interna-
tional Committee on Harmonization (ICH) Good Clini-
cal Practice (GCP) Guidelines but are now widely
recognised to be insufficient alone in obtaining informed
consent in such settings [14-16,18]. Innovative
approaches to information delivery include the use of an
educational video during informed consent for an HIV
prevention trial in Port-au-Prince, Haiti, which was asso-
ciated with high levels of accurate message retention
when combined with a face-to-face educational session
with a trained study counsellor [18]. Other researchers
have affirmed the importance of community engagement
in the design of locally-appropriate, culturally resonant
informed consent procedures [3,19-21]. The need to con-
sider informed consent as a process (important through-
out the period of research participation) rather than a
discrete activity (relevant at study entry only) has increas-
ingly been recognised in both developed and developing
country settings [14,16,18,22,23].

Mwanza is one of six centres in sub-Saharan Africa par-
ticipating in the Microbicides Development Programme
(MDP), an international partnership for the development
of vaginal microbicides for HIV prevention, funded by
the UK Department for International Development and
Medical Research Council (MRC), and coordinated by
the MRC Clinical Trials Unit and Imperial College, Lon-
don [24]. A feasibility study [25] was carried out among
an occupational cohort of women at increased risk of
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HIV infection and sexually transmitted infections (STIs)
in ten administrative wards in Mwanza City, northern
Tanzania between July 2002 and March 2005 in prepara-
tion for the on-going MDP301 randomized placebo-con-
trolled efficacy and safety trial of the candidate vaginal
microbicide PRO2000/5 Gel (Endo Pharmaceuticals,
USA), which started in November 2005. Women working
in food and recreational facilities, including modern bars,
traditional bars (known as vilabu or pombe shops in Tan-
zania), restaurants, hotels, guesthouses, groceries and as
informal food vendors (known locally as mamalishe),
were eligible to participate. Research conducted at a
number of sites in Tanzania suggests that some women in
this occupational group periodically supplement their
income through transactional sex [26,27] and are hence at
increased risk of STIs and HIV infection [25,28-31].

In this paper we describe how a participatory, multi-
method, continuous informed consent process developed
by researchers, study participants and community stake-
holders during the preliminary feasibility and pilot phases
of the program resulted in high levels of comprehension
and message retention in the MDP301 vaginal microbi-
cide trial in Mwanza. This approach may represent a
model for researchers conducting HIV prevention trials
among other vulnerable populations in resource-poor
settings.

Methods

Study population

The design of the microbicide trial feasibility study in
Mwanza and the baseline socio-demographic, behav-
ioural and biomedical characteristics of study partici-
pants have previously been described [25]. In brief,
following participatory community mapping to identify
eligible food and recreational facilities in ten administra-
tive wards in Mwanza City, a community-based clinic was
established in a guesthouse in each ward by October
2002. Study clinics provided free sexual and reproductive
health services to participants including voluntary HIV
counselling and testing; STI syndromic management;
family planning advice and health education. Participants
found to be HIV positive were referred to a specialist
local public health provider for clinical assessment and
care which included antiretroviral provision if appropri-
ate. In addition, an informal referral network of local
non-governmental and community-based organizations
(NGOs and CBOs) providing care and support for fami-
lies living with HIV and AIDS was established. Partici-
pants with general medical or gynaecological problems
were referred to established local care providers for spe-
cialist clinical care. A total of 1573 women were enrolled
and followed up at three-monthly intervals for up to 24
months. The feasibility study ended in March 2005 with
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the completion of a small pilot study, conducted among
59 participants, to investigate the acceptability of
HPTNO35 Placebo Gel in this study population and the
feasibility and acceptability of proposed clinical trial pro-
cedures [32].

Following the successful completion of the feasibility
and pilot studies in Mwanza, the MDP301 efficacy and
safety trial commenced among the same study population
in November 2005. A total of 1146 HIV sero-negative
women were enrolled into the main trial in Mwanza,
which completed follow-up in June 2009.

Community engagement strategies

During the MDP301 feasibility study, a variety of commu-
nity liaison strategies were developed at the six research
centres in Africa. In Mwanza, a participatory approach
was adopted and has been described in detail elsewhere
[33,34]. Key objectives were to investigate the feasibility
of a participatory model of community liaison in this con-
text, facilitated by the use of tools adapted from partici-
patory learning and action techniques (such as listing,
scoring, ranking, and diagramming); to establish effective
locally-appropriate mechanisms of representation for
women participating in the feasibility study; and to build
a robust system capable of identifying and responding to
key project-related concerns among participants and the
broader community. This strategy facilitated open dia-
logue and two-way communication between researchers
and study participants and provided a highly-flexible
accessible mechanism through which to disseminate
information on research activities at community level.
The system was designed around 78 geographical clusters
of food and recreational facilities within the ten study
wards with representatives at cluster and ward level
elected in a process facilitated by the project Community
Liaison Officer (CLO, CS). A city-level Community Advi-
sory Committee (CAC) was established with representa-
tives from each ward. Secondary stakeholders
representing local public-sector and non-governmental
health and social care providers formed a trial Stakehold-
ers' Advisory Group (SAG), which includes two CAC rep-
resentatives.

The community liaison system was a key integral com-
ponent of the MDP301 trial in Mwanza and through the
network of cluster, ward and city-level representatives
provided valuable input to the management of the trial
e.g. development and review of locally appropriate stan-
dard of care guidelines [35,36].

Informed consent procedures during the feasibility and
pilot studies

During the feasibility study in Mwanza, project field-
workers conducted orientation and mobilisation meet-
ings at facility-level during which women were advised on
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study objectives, clinical procedures and other study-
related issues. Fieldworkers demonstrated the blood col-
lection and clinical examination instruments to be used
and passed these around the group so that women could
see and handle these items for themselves (Figure 1).
Women were encouraged to ask questions about the
study and invited to attend an initial clinic visit at which
they were advised they would have a more detailed dis-
cussion with a member of the clinical team prior to com-
pleting formal informed consent procedures (including
providing a signature or witnessed thumbprint to con-
firm their understanding of key study objectives and pro-
cedures) and enrolling in the feasibility study. Every
participant was given a Participant Information Sheet
(PIS) in Swahili and a copy of their completed Informed
Consent Form (ICF) to take home.

The relatively high early losses to follow-up observed
during the feasibility study[25], coupled with anecdotal
feedback from clinic staff and fieldworkers, and informa-
tion collected from study participants in community par-
ticipatory workshops, focus group discussions (FGDs)
and in-depth interviews (IDIs) [34], suggested that mis-

Figure 1 Fieldworker showing a speculum to women attending a
facility-based meeting.
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conceptions and misunderstanding about study objec-
tives were relatively common during the feasibility study
and that these may have affected clinic re-attendance.

These findings led to a reappraisal of informed consent
procedures at the site, culminating in a variety of new
approaches being tested in the MDP301 Pilot Study,
including a pictorial flipchart developed through consul-
tation with members of the Community Advisory Com-
mittee (Figure 2) and subsequently used by project
fieldworkers to provide information to potential study
participants at facility-based community meetings. Audio
tape recordings and pictorial instructions providing
information on gel use were also piloted. A site-specific
comprehension assessment, which included a qualitative
component and a standardised written checklist, was
used to evaluate how accurately study participants were
able to retain key messages relating to pilot study objec-
tives. IDIs were conducted in order to explore compre-
hension and message retention in more depth. The high
levels of information retention and comprehension
observed during the pilot study led to a revised package
of informed consent tools and procedures being taken
into the main MDP301 phase III clinical trial.

Figure 2 Reviewing an early version of the pictorial flipchart with
CAC members.
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Informed consent procedures during the MDP301 trial in
Mwanza

A continuous consent process was developed for the
main trial in Mwanza, based on experience gained during
the feasibility and pilot study phases of the program, and
designed to facilitate accurate and comprehensive mes-
sage retention from the point of first contact in the com-
munity to completion of the final study visit at 52 weeks
(Figure 3). Each step in the process required around 30-
45 minutes. This approach was facilitated by the sponsors
of the MDP301 multicentre phase III trial who provided
each trial site with a list of generic key messages to be
provided to participants but also strongly encouraged
sites to develop locally-appropriate strategies for commu-
nicating these messages to participants as part of the
informed consent process, in recognition of the diversity
of socio-cultural settings within which this research was
being undertaken.

The MDP trial investigators decided to focus on assess-
ing the comprehension of three critical issues: that gel
may not protect participants from HIV acquisition; that
consistent condom use will prevent HIV infection; and
that in the event of pregnancy, gel should be discontin-
ued. An MDP301 trial-specific Comprehension Checklist
(Figure 4) was therefore developed and administered by
clinical staff to participants at screening, enrolment, 12,
24, 40 and 52 week follow-up visits. Staff provided imme-
diate feedback to participants once the checklist was
completed, reviewing any incorrect or unclear responses
to each of the three key messages to ensure participants
had adequate understanding prior to proceeding with the
scheduled visit.

To investigate women's perceptions and experiences of
the trial, including how well participants understand and
retain key messages provided through a continuous
informed consent process, a random sub-sample of 100
women were invited to participate in in-depth interviews
(IDIs) conducted immediately after their 4, 24 and 52
week follow-up visits. IDIs evaluated participant under-
standing and recall as well as assessing comprehension in
the context of wider participant perceptions about the
trial. This enabled researchers to evaluate message com-
prehension and retention but to also investigate message
internalization in terms of how understanding was incor-
porated into prevailing beliefs and perceptions of HIV
risk, female sexual agency and other issues, such as
women's hopes that gel would be effective. IDIs were con-
ducted in Swahili using a semi-structured, standardised
interview guide and recorded with the participant's per-
mission. Participants were each asked the same questions
relating to the informed consent process at each time
point. Transcripts were written in Swahili and translated
into English, which were then read and corrected by the
original interviewer, in consultation with the Social Sci-
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Facility-based orientation
Project fieldworkers use a pictorial Flipchart and demonstration props (e.g. speculum, venepuncture
equipment) to introduce trial objectives and key study procedures to potential participants

Those interested in attending a Screening Visit are given a scheduled appointment date and a Clinic Attendance Slip.
Women who have not participated in a facility-based meeting are not eligible to attend for screening.

Screening Visit informed consent procedures
Clinic Registrar discusses the PIS with each subject and uses a laminated Key Messages List (Screening)
to ensure all salient points are covered, prompting for questions at each stage. The Comprehension
Checklist is then used to assess understanding and key message retention. Once the Registrar is
satisfied that the subject has a sound comprehension and can make an informed decision regarding
participation in the trial, written informed consent is obtained and a copy of the completed Screening
ICF given to the subject to take home, with a copy of the PIS.

Subjects complete Screening Visit procedures and are invited to attend for enrolment visit if eligible to participate in

thei\ain trial

Enrolment Visit informed consent procedures
Clinic Registrar reviews the PIS with subject and uses a laminated Key Messages List (Enrolment) to
ensure all salient points are covered, prompting for questions at each stage. The Comprehension
Checklist is then used to assess understanding and key message retention. Once the Registrar is
satisfied that the subject has a sound understanding and can make an informed decision regarding

Enrolment ICF given to the subject to take home.

further participation in the trial, written informed consent is obtained and a copy of the completed

Randomisation

Use Instructions and a written transcript of the FAQ tape.

Gel Coordinator provides detailed advice on gel use and assesses subjects' understanding prior to
randomisation at the end of the Enrolment Visit. Each subject is given a copy of the pictorial Gel Use
Instructions and asked to listen to a pre-recorded 20-minute FAQ audio tape. Subjects are asked to
carry out a directly observed first gel application in the clinic, after which they discuss any problems
using the applicator or inserting the gel before being given a supply of study product, a copy of the Gel

visits 1other times

Participants return to clinic every 4 wks for clinical review visits at 4, 12, 24, 40 and 52 wks and shorter gel collection

Follow-up informed consent procedures

may have at any point during follow-up.

Clinic Registrar reviews Comprehension Checklist with all subjects at 12, 24, 40 and 52 wk Visits.
Subjects are advised that they can listen to the FAQ tape and/or discuss any trial-related concerns they

Figure 3 Continuous informed consent process, MDP301 trial, Mwanza.

ence Research Coordinator (SL). Qualitative data were
analysed using QSR-Nvivo 2.0 software (QSR Interna-
tional, Australia), using a coding frame developed by the
research team, which was supplemented as themes
emerged in the course of analysis. IDIs were coded for a
variety of key themes in addition to comprehension and
informed consent issues, including gel use and accept-
ability; the acceptability of trial procedures; factors deter-
mining condom use; and intravaginal hygiene practices.
Data analysis was carried out by the Social Science
Research Coordinator (SL) and MDP301 Mwanza Trial
Coordinator (AV), who checked their interpretations of
the data with the field research team, going back to the
Swahili documents for verification where necessary. For
each of the three key trial messages in the Comprehen-
sion Checklist, participants were categorised into two
broad groups based on their responses and comments
during in-depth interviews. Simple quantitative univari-
ate analysis was carried out using the Statcalc function of
Epilnfo 2000 (CDC, Atlanta, USA).

Ethical considerations

Ethical clearance for this research was obtained from the
National Medical Research Coordinating Committee in
Tanzania and the Ethics Committee of the London
School of Hygiene and Tropical Medicine in the UK. Pic-
torial flipcharts, audio tapes, pictorial gel use instruc-
tions, comprehension checklists, Participant Information
Sheets (PIS) and Informed Consent Forms (ICFs) in Eng-
lish and Swabhili were all approved as part of the ethical
review process. Written informed consent (signature or
witnessed thumbprint) was obtained from all participants
at both screening and enrolment visits, in accordance
with the International Committee on Harmonization
(ICH) Good Clinical Practice (GCP) guidelines. Separate
written informed consent for participation in the IDIs
was also obtained from each participant.

Results and Discussion

A total of 256 interviews were carried out, comprising 99
women completing IDIs at 4-weeks, 83 at 24-weeks, and
74 at 52 weeks. The majority of respondents at all time
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MDP

MDP 301 COMPREHENSION CHECKLIST

SCl’eening.nUmber; D D D D D D D Date of visit: D D/D D/D D D D

Key messages that the participant has to understand

What you are looking for

Key message 1: Gel may not protect her from HIV

To find this out you could ask the participant:

“How certain are you that the gel you receive in this trial You are trying to make sure that she
will protect you against HIV or other STls?" doesn't believe that the gel will definitely
protect her.

Key message 2: Condoms will protect her from HIV

To find this out you could ask the participant:

‘ I
“What sort of things can you do to prevent yourself getting The word ‘condom’

infected with HIV?”

Key message 3: She will have to stop using gel if she
becomes pregnant

To find this out you could ask the participant:

You want to know that she understands she

. ) o has to stop permanently (you may need to
“If you become pregnant during the trial, how will this probe for the permanent)

effect your use of gel?”

Interviewer: Are you satisfied that she has understood the 3 key messages

above? yes | no |

If ‘no’ then she needs to go through the information session again focussing on these three
areas, and then repeat this exercise.

ADDITIONAL IMPORTANT POINTS AT ENROLMENT:

By now, the participant has had an HIV test, a genital examination and answered sensitive questions.
Check that she had no problems with these procedures and that she is aware that she will have to do all
of these regularly over the next 12months [up to 24months in Masaka of her participation in the trial.

Make sure she knows how important her continued participation is to the success of the trial.

[t is also important to make sure:

¢ She understands that she can withdraw from the study at any time
e She knows that MRC is the sponsor of the trial

¢ She knows who to contact in case of any problem relating to the gel

COMMENTS:

Interviewer code DD

Figure 4 Comprehension Checklist, MDP301 trial.
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points appeared to have understood and retained key
information provided through the informed consent pro-
cess, including overall trial objectives and messages
related to gel, condom use and pregnancy (Table 1).
There appeared to be no significant trends in retention or
understanding during the period of follow-up.

Why is the trial being carried out?
All women interviewed appeared to have a sound basic
understanding of why the trial was being conducted, for
example:
"They are trying the gel so that they may be sure if it
will help to prevent infections of HIV/AIDS'
1 am participating in the study because we want to
know if the gel can help us. Not me alone, but that it
will benefit all people, even the whole world, the whole
of Tanzania’'
"They are doing the research because a woman does
not have the ability to force a man to use a condom
...this is the reason it has been developed, for a woman
to protect herself against HIV'

Complex issues such as the research development pro-
cess, the concept of a placebo gel and the requirement for
randomisation and blinding in the experimental trial
design also appear to have been broadly understood by
trial participants, despite low levels of literacy and educa-
tional attainment among women in this occupational
group [25]:

"The gel has gone through research ...three different
researches, starting with a research on animals
through to a research on human beings. At present it is
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at the third type of research, they are checking the
effectiveness of the gel ...it is being checked to see if it
can work in the bodies of people’
"When we went to the clinic they told us that there
were two types of gel, there is a gel with medicine [jeli
yenye dawa] and a gel without medicine [jeli bila
dawa), now for us that use the gel we do not know if it
has medicine or not.”
"The gel is here for the purpose of a research of HIV
infection. They test it to see whether it does or does not
prevent. It means that if even those who have com-
pleted 52 weeks do not know yet whether it has [effec-
tive] medicine. We too will complete and leave our
colleagues participating while it is still under research’
T am not sure with gel because we haven't reached the
end of the study, we don't know yet if it protects or not’
Many of these issues were explored in depth with com-
munity representatives and local stakeholders in Mwanza
during participatory community workshops, CAC and
SAG meetings during the earlier feasibility and pilot stud-
ies [34] in order to appropriately frame these concepts
within the consent process (e.g. pictorial representation
of randomisation in the site-specific flipchart; appropri-
ate terminology for the placebo gel (jeli ya placebo; jeli
bila dawa ['gel without medicine']) that avoid potentially
misleading terms, such as mafuta (ointment, oil), which
can have overly positive medical overtones). Reinforcing
these and other messages from point of first community
contact, through screening, enrolment and trial follow-
up has been a core principle in Mwanza and may help
explain the high levels of trial message comprehension

Table 1: Comprehension and retention of key informed consent messages at 4, 24 and 52 weeks follow-up, MDP301 Trial,

Mwanza'

Message

N (%) of participants with accurate message retention at each visit

Chisquare testforlineartrend,
4 to 52 weeks (p-value)

Wk4(n=99) Wk24(n=83) Wk52(n=74) Allwkscombined (N=256)
Key message 1: 76 (76.8%) 59 (71.1%) 62 (83.8%) 197 (77.0%) 0.90 (p =0.341)
Gel may not protect her
from HIV
Key message 2: 82 (82.8%) 69 (83.1%) 59 (79.7%) 210 (82.0%) 0.25 (p=0.619)
Condoms will protect
her from HIV
Key message 3: 92 (92.9%) 78 (94.0%) 69 (93.3%) § 239 (93.3%) 0.19 (p = 0.665)

She will have to stop
using gel if she becomes
pregnant

1A single researcher made an assessment of message retention at each time point; it was therefore not possible to calculate a Kappa statistic for

concordance
$There was one missing value at wk 52
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and retention observed among women in this cohort. In
addition, the participatory community liaison system
(CLS) developed in Mwanza is thought to have facilitated
key message reinforcement at facility, cluster and ward
level meetings. For example, informal feedback via com-
munity representatives and project fieldworkers, supple-
mented and validated by formal qualitative research
methods [34], allowed misconceptions and rumours
(uzushi) about the trial, its objectives and the risks or
benefits of gel use to be captured, and locally-appropriate
responses implemented. A number of uzushi related to
gel were highlighted by community representatives fol-
lowing the start of the MDP301 trial in Mwanza, such as
the gel being made from white men's sperm’ or that gel
'makes you HIV positive”. Rumours relating to the pur-
pose of the trial included the belief that the trial was
being conducted to allow women to be “experimented on
by white people” or that "white people are bringing drugs to
kill us". Community representatives told us that these
uzushi were circulating primarily in the broader Mwanza
community rather than among women already enrolled
in the trial (or those working in food and recreational
facilities who would be eligible to enrol), but it is possible
that similar views may be held by at least some women in
the trial cohort, which is obviously of concern. Data from
IDIs conducted during the trial supports the view of com-
munity representatives however, and suggests that partic-
ipants had sufficient knowledge, comprehension and
agency to dismiss rumours as untrue or simply irrelevant
gossip:

'Penye wengi hapakosi neno' [where many gather

words never lack]

As for those rumours, because they can talk and if you

don't listen to them, they will talk for two or three days

then they will stop.’

Several uzushi noted during the feasibility study per-
sisted into the main trial, but appear to be far less widely
held in the community and/or been modified to reflect
trial-specific procedures. For example, related to the col-
lection of blood specimens, the concern that 'blood might
fall into the wrong hands and be sold for witchcraft pur-
poses’, was prominent among study participants and com-
munity members during the feasibility study but have
largely disappeared following initiatives undertaken with
community representatives and the CAC [34,35]:

'"There was a day when I didn't come and a woman
started telling them "ee she has gone to give blood,
she goes to give blood which is then sold" ...I told her
"it is not like they have to take my blood every day I go
there, it is every 3 months". After explaining this she
asked for forgiveness and now it is finished'

Concerns during the trial have instead re-focussed on
the amount of blood collected, as noted by several
respondents during IDIs:
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\..they are taking too much blood...every time two bot-
tles’

\..every month you go there you must give blood. Two
bottles, in fact such things, according to how I live and
my work, you find that there is a problem. You can get
sick, and on that day you will have no blood’

This change of emphasis has occurred within the con-
text of increasing mutual trust and understanding
between women enrolled in the trial, potential partici-
pants, community members and the research team,
established through the community engagement model
developed in Mwanza [33,34], but also highlights the lim-
itations of the continuous consent process, since some
women remain unclear as to why blood is being collected
in the main trial.

Comprehension and retention of key messages
In the majority of IDIs conducted at all stages during fol-
low-up (Table 1), MDP301 trial participants in Mwanza
were able to appropriately recall and articulate key infor-
mation related to the potential non-protective effect of
gel, for example:
"At present I do not know... until after the results are
examined by those experts, they will know and will
inform us. But I am hopeful that it [gel] can help.”

Among respondents who were asked if they thought gel
might protect them against HIV, many respondents
appeared to frame their thinking and to have internalised
key messages in terms broadly consistent with primary
trial outcomes. For example, many women said they were
‘unsure' if the gel might be working, reasoning that the
trial is still on-going:

"I can't trust it [the gel] so much since it's still on trial”
"I am not sure about the gel because we haven't
reached the end of the study, we don't know yet if it
protects or not.”

Women also conceptualised the potential benefits of
gel use within the context of their individual sexual lives,
prevailing socio-cultural contexts and norms. For exam-
ple, women who engage in commercial and transactional
sex in this setting are known to be at increased risk of
sexual coercion, gender-based and sexual violence [31]:

"l think the gel can protect against infections,
maybe...it can even protect against other infections
because you don't get bruises.”

"That lubricant [gel] can protect against HIV/AIDS
infection because you don't get bruises... they say that
this gel doesn't have medicine...but that lubricant can
prevent you from getting bruises.”

The effectiveness of consistent condom use for HIV
prevention and the need to continue using condoms even
in the context of participation in a vaginal microbicide
trial appeared to be broadly understood by the majority
(>90%, Table 1) of participants:
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"T am not sure [gel works] because it's on trial...that's
why I use condoms.”

1 think it [condoms)] protects but again I am not sure
because most of the people are using them but AIDS
still continues’

These findings need to be considered in the light of
data obtained during the feasibility and pilot studies in
Mwanza [31] and from similar at-risk cohorts in Tanzania
[26,28,37,38], which suggest that due to disparate prevail-
ing gender power relations and limited female sexual
agency in the context of transactional and commercial
sex, high levels of comprehension may translate only par-
tially into sexual behaviours that mitigate risk in this con-
text, as reflected in the relatively low use of condoms
during the feasibility study and phase III trial [25]. In
addition, several women highlighted locally-prevalent
rumours that condoms might be ineffective due to being
impregnated with viruses or that they contain holes hav-
ing been pierced, particularly those available in local
stores and other outlets as opposed to those provided by
the project:

It also protects because the majorities are using con-
doms although they say that they [the condoms] are
being pierced. Now how is it pierced if you take it from
the shop without holes? They say ooh, others are
afraid, I have already checked a condom to see if it has
the viruses, if you take it and dry it in the sun you will
see the viruses. Now where do those viruses come from
while he has taken it from the packet and the packet
was intact? But someone will tell you - just try it and
see, you buy it from the shop and before you use it, just
tear the paper, pull out the condom and put it in clean
water or put on a metal sheet, you will see the viruses’

"There are other condoms that have holes’

In over 90% of IDIs conducted at all stages during fol-
low-up trial participants understood that they should
stop using gel if they suspected they might be pregnant.

How effective was the continuous consent process in
Mwanza?

A participatory, multi-method, continuous informed
consent process achieved high levels of comprehension
and message retention among MDP301 trial participants
in Mwanza. This approach was based on experience
gained during earlier feasibility and pilot studies and in
particular, was informed through a dynamic engagement
with community representatives and stakeholders. Our
strategy shares a number of common elements with
approaches adopted among other vulnerable study popu-
lations, namely: a commitment to a continuous consent
process comprising the delivery of key information using
a variety of different media, at different time points, in a
variety of community and clinic-based settings, delivered
by staff trained in consent procedures from a variety of
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different professional and disciplinary backgrounds
[18,23]. For example, in the HVTN903 HIV clinical trial
in Haiti [18], a short (8-minute) educational video was
shown to groups of 5-10 volunteers by a social worker,
who then introduced the trial consent form, discussed
key elements of the trial and responded to questions. The
following day, volunteers met a counsellor for a 30-min-
ute face-to-face discussion about the trial, after which a
psychologist conducted further discussion, completed a
comprehension form and provided immediate feedback
to subjects. Finally, formal written consent was obtained
in a subsequent meeting with a trial investigator. In con-
trast to the Mwanza model, further assessment and rein-
forcement of key messages during trial follow-up were
not part of the approach used in Haiti, nor were partici-
patory community liaison techniques employed to sup-
plement and inform the trial consent process.

These findings are encouraging but several important
caveats are worth noting. First, it remains unclear to what
extent informed choice to participate in the MDP301 trial
in Mwanza was based on a sound understanding of the
relative benefits and risks of trial participation or other
factors such as altruism, trust, individual priorities (e.g.
access to free, high-quality, readily accessible commu-
nity-based sexual and reproductive health care) or a com-
bination of these potential determinants. As Molyneux et
al have pointed out [14], key to this discourse is the con-
ceptual framework within which a decision to participate
is framed. For example, are terms used by the research
team to describe 'research), 'trial’, 'experiment’ or 'investi-
gation' (utafiti, jaribio, uvumbuzi and uchunguzi respec-
tively in Swahili) understood by women within the
research conceptual framework used by the research
team, or are all such terms considered by the majority of
participants within an individual therapeutic conceptual
framework and thereby to be synonymous with 'health
project' (mradi wa afya)? That is when we as researchers
talk of trial investigations and procedures during the
informed consent process, do volunteers conceptualise
these as being individually tailored activities, designed to
identity and address their own specific and individual
health needs? Given that health service delivery has
always been an integral component of the research pro-
gram in Mwanza [25] and highly regarded by partici-
pants, community members and local stakeholders alike
[34,35], it is likely that many trial participants may have
struggled with these competing constructs as they pro-
ceeded through the continuous consent process. Second,
the trust and partnership working practices established
between researchers and women in the Mwanza occupa-
tional cohort through the CLS may actually have exacer-
bated the complexities of informed decision making in
this context by increasing the risk of what has become
known as 'therapeutic misconception' (i.e. the belief that
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every aspect of the research has been designed to directly
benefit the individual) [14,39,40]. This then pervades an
individual participant's ability to truly understand and
internalise important trial concepts, particularly the dif-
ferences between placebo and active gel, and the potential
risks of trial participation. Third, a focus on a small num-
ber of key themes or messages and in reinforcing these at
regular intervals during an HIV prevention trial could
potentiate the risk that participants learn appropriate
responses by rote rather than facilitate a deeper under-
standing of trial objectives through questioning and open
reasoning during clinic visits or community-based con-
tact with research staff i.e. messages were not appropri-
ately internalised. A combination of message
reinforcement and open-ended discussion were used
throughout the continuous consent process in Mwanza to
minimise this risk. Qualitative data from the 256 IDIs
completed suggest, as summarised above, that MDP301
trial participants in Mwanza were able to gain a fairly
broad understanding of the research process and in par-
ticular, were able to conceptualise messages related to
trial participation within prevailing local socio-cultural
frameworks. A more detailed discussion of these issues
and related issues such as women's motivations for trial
participation are beyond the scope of this paper but will
be explored in depth in a subsequent publication (S Lees,
in draft).

Conclusions

A participatory, multi-method, continuous informed
consent process developed as part of the MDP301 trial in
Mwanza resulted in high levels of comprehension and
message retention among MDP301 trial participants in
Mwanza. This approach may represent a model for
researchers conducting HIV prevention trials among
other vulnerable at-risk populations in resource-poor set-
tings.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

All authors contributed to the development and revision of draft manuscripts,
read and approved the final version of the manuscript. AV: designed and coor-
dinated participatory research, community liaison activities and continuous
consent approach in Mwanza (with SL, CS); coordinated and managed field-
work, including establishing clinic sites and field data collection; coordinated
and participated in data collection, analysis and interpretation; conducted a lit-
erature review, drafted the manuscript and incorporated revisions into the final
version for publication. SL: designed and coordinated participatory research,
community liaison activities and continuous consent approach in Mwanza
(with AV, CS); designed and coordinated qualitative fieldwork (with RP); partici-
pated in data collection, analysis and interpretation; assisted in drafting and
revising the manuscript. CS: designed and coordinated participatory research,
community liaison activities and continuous consent approach in Mwanza
(with AV, SL); participated in data collection and interpretation; and assisted in
drafting and revising the manuscript. SK: participated in design and coordina-
tion of community liaison activities and continuous consent process in
Mwanza; data collection and interpretation; assisted in drafting and revising
the manuscript. SS: participated in design and coordination of community liai-

Page 10 of 11

son activities and continuous consent process in Mwanza; data collection and
interpretation; assisted in drafting and revising the manuscript. NK: partici-
pated in design and coordination of community liaison activities and continu-
ous consent process in Mwanza; data collection and interpretation; assisted in
drafting and revising the manuscript. LV: participated in design and develop-
ment of continuous consent process in Mwanza; led design and development
of pictorial informed consent flipchart; assisted in drafting and revising the
manuscript. SMc: contributed to design and development of continuous con-
sent process in Mwanza and other MDP sites; participated in data analysis and
interpretation; assisted in drafting and revising the manuscript. RP: contributed
to design and development of continuous consent process in Mwanza and
other MDP sites; participated in data analysis and interpretation; assisted in
drafting and revising the manuscript. RH: contributed to design and develop-
ment of continuous consent process in Mwanza and other MDP sites; partici-
pated in data analysis and interpretation; assisted in drafting and revising the
manuscript.

Acknowledgements

Our special thanks go to the women of Mwanza who participated in the feasi-
bility study and the MDP301 trial and in particular to members of the Commu-
nity Advisory Committee and the Stakeholders Advisory Group who gave
invaluable advice and guidance. We thank our colleagues at the National Insti-
tute for Medical Research, Mwanza, Tanzania and the African Medical and
Research Foundation, Mwanza, Tanzania for their support and assistance in car-
rying out this research. We also acknowledge the contribution of Dr Deborah
Watson-Jones (African Medical and Research Foundation, Mwanza, Tanzania
and London School of Hygiene and Tropical Medicine, UK) and thank Mitzy
Gafos at the Africa Centre for Health and Population Studies, Mtubatuba, South
Africa, for commenting on the manuscript.

Author Details

London School of Hygiene & Tropical Medicine, Keppel Street, London WC1E
7HT, UK, 2African Medical and Research Foundation, PO Box 1482, Mwanza,
Tanzania, 3National Institute for Medical Research, PO Box 1462, Mwanza,
Tanzania, “Medical Research Council Clinical Trials Unit, 222 Euston Road,
London NW1 2DA, UK and 5Centre for International Health, University of
Barcelona, Spain

Received: 29 August 2009 Accepted: 13 June 2010
Published: 13 June 2010

References

1. Lurie P, Wolfe SM: Unethical trials of interventions to reduce perinatal
transmission of the human immunodeficiency virus in developing
countries. N EnglJMed 1997, 337(12):853-856.

2. Guenter D, Esparza J, Macklin R: Ethical considerations in international
HIV vaccine trials: summary of a consultative process conducted by the
Joint United Nations Programme on HIV/AIDS (UNAIDS). JMed Ethics
2000, 26(1):37-43.

3. Emanuel EJ, Wendler D, Killen J, Grady C: What makes clinical research in
developing countries ethical? The benchmarks of ethical research. J
Infect Dis 2004, 189:930-937.

4. Muthuswamy V: Ethical issues in HIV/AIDS research. Indian J Med Res
2005, 121(4):601-610.

5. Mills E,Nixon S, Singh S, Dolma S, Nayyar A, Kapoor S: Enrolling women
into HIV preventive vaccine trials: an ethical imperative but a logistical
challenge. PLoS Med 2006, 3(3):e94.

6. SalviV, Damania K: HIV, research, ethics and women. JPostgrad Med
2006, 52(3):161-162.

7. Olin J, Kokolamami J, Lepira F, Mwandaglirwa K, Mupenda B, Ndongala
ML, Maman S, Bollinger R, Nachega J, Mokili J: Community preparedness
for HIV vaccine trials in the Democratic Republic of Congo. Cult Health
Sex 2006, 8(6):529-544.

8. Moodley K: Microbicide research in developing countries: have we
given the ethical concerns due consideration? BMC Medical Ethics 2007,
8(1):10.

9. NIMH: Ethical issues in the NIMH Collaborative HIV/STD Prevention
Trial. Aids 2007, 21(Suppl 2):569-80.

10.  Rennie S, Muula AS, Westreich D: Male circumcision and HIV prevention:
ethical, medical and public health tradeoffs in low-income countries. J
Med Ethics 2007, 33(6):357-361.


http://www.biomedcentral.com/1472-6939/11/10
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9295246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10701170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14976611
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15817966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16478295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16855313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17050384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17877834
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17413266
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17526688

Vallely et al. BMC Medical Ethics 2010, 11:10
http://www.biomedcentral.com/1472-6939/11/10

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Esparza J, Burke D: Epidemiological considerations in planning HIV
preventive vaccine trials. A/DS 2001, 15(Supp 5):549-S57.

Suligoi B, Wagner TM, Ciccozzi M, Rezza G: The epidemiological
contribution to the preparation of field trials for HIV and STl vaccines:
objectives and methods of feasibility studies. Vaccine 2005,
23(12):1437-1445.

Moser DJ, Arndt S, Kanz JE, Benjamin ML, Bayless JD, Reese RL, Paulsen JS,
Flaum MA: Coercion and informed consent in research involving
prisoners. Compr Psychiatry 2004, 45(1):1-9.

Molyneux CS, Peshua N, Marsh K: Understanding of informed consent in
a low-income setting: three case studies from the Kenyan coast. Soc Sci
Med 2004, 59:2547-2559.

Allmark P, Mason S: Should desperate volunteers be included in
randomised controlled trials? JMed Ethics 2006, 32(9):548-553.
Verastegui EL: Consenting of the vulnerable: the informed consent
procedure in advanced cancer patients in Mexico. BMC Med Ethics 2006,
7:E13.

Mantell JE, Morar NS, Myer L, Ramjee G: "We have our protector":
misperceptions of protection against HIV among participants in a
microbicide efficacy trial. Am J Public Health 2006, 96(6):1073-1077.
Joseph P, Schackman BR, Horwitz R, Nerette S, Verdier RI, Dorsainvil D,
Theodore H, Ascensio M, Henrys K, Wright PF, et al.: The use of an
educational video during informed consent in an HIV clinical trial in
Haiti. JAcquirlmmune Defic Syndr 2006, 42(5):588-591.

Nyamathi A, Koniak-Griffin D, Tallen L, Gonzalez-Figueroa E, Levson L,
Mosley Y, Dominick E, Anderson NL: Use of community-based
participatory research in preparing low income and homeless minority

populations for future HIV vaccines. JInterprof Care 2004, 18(4):369-380.

Nyamathi AM, Suhadev M, Swaminathan S, Fahey JL: Perceptions of a
community sample about participation in future HIV vaccine trials in
south India. AIDS Behav 2007, 11(4):619-627.

Strauss RP, Sengupta S, Quinn SC, Goeppinger J, Spaulding C, Kegeles SM,
Millett G: The role of community advisory boards: involving
communities in the informed consent process. Am J Public Health 2001,
91(12):1938-1943.

Fitzgerald DW, Marotte C, Verdier Rl, Johnson WD, Pape JW:
Comprehension during informed consent in a less developed country.
Lancet 2002, 360:1301-1302.

Allmark P, Mason S: Improving the quality of consent to randomised
controlled trials by using continuous consent and clinician training in
the consent process. JMed Ethics 2006, 32(8):439-443.

Microbicides Development Programme 2005 [http//
www.mdp.mrc.ac.uk/].

Vallely A, Kasindi S, Hambleton IR, Knight L, Chirwa T, Balira R,
Changalucha J, Watson-Jones D, Everett D, Gavyole A, et al.: Microbicides
Development Programme, Tanzania. Baseline characteristics of an
occupational cohort and re-attendance at three months. Sexually
Transmitted Diseases 2007, 34(9):638-643.

Desmond N, Allen CF, Clift S, Justine B, Mzugu J, Plummer ML, Watson-
Jones D, Ross DA: A typology of groups at risk of HIV/STI in a gold
mining town in north-western Tanzania. Soc Sci Med 2005,
60(8):1739-1749.

Magalla Z, Pool R: Sexual relationship, condom use and risk perception
among female bar workers in north-west Tanzania. AIDS Care 1997,
9(4):407-416.

Kapiga S, Sam N, Shao J: HIV-1 epidemic among female bar and hotel
workers in northern Tanzania: risk factors and opportunities for
prevention. JAcquir Immune Defic Syndr 2002, 29(4):409-417.

Clift S, Anemona A, Watson-Jones D, Kanga Z, Ndeki L, Changalucha J,
Gavyole A, Ross DA: Variations of HIV and STI prevalences within
communities neighbouring new goldmines in Tanzania: importance
for intervention design. Sex Transm Infect 2003, 79(4):307-312.

Riedner G, Rusizoka M, Hoffmann O, Nichombe F, Lyamuya E, Mmbando
D, Maboko L, Hay P, Todd J, Hayes R, et al.: Baseline survey of sexually
transmitted infections in a cohort of female bar workers in Mbeya
Region, Tanzania. Sex Transm Infect 2003, 79(5):382-387.

Lees S, Desmond N, Allen C, Bugeke G, Vallely A, Ross D: Sexual risk
behaviour for women working in recreational venues in Mwanza,
Tanzania: considerations for the acceptability and use of vaginal
microbicide gels. Cult Health Sex 2009, 11(6):581-595.

Wandera N, Lees S, Wayomi J, Desmond N, Medard L, Vallely A, Allen C,
Hayes RJ, Ross D: Microbicides development programme: placebo

Page 11 of 11

vaginal gel acceptability amongst women at high-risk of HIV in
Mwanza, Tanzania. AIDS 2006 - XVI International AIDS Conference Abstract
no MOPE0860. Toronto, Canada 2006.

33, ShagiC, Vallely A, Kasindi S, Chiduo B, Desmond N, Soteli S, Kavit N, Vallely
L, Lees S, Hayes R, et al.: A model for community representation and
participation in HIV prevention trials among women who engage in
transactional sex in Africa. AIDS Care 2008, 20(9):1039-1049.

34. Vallely A, Shagi C, Kasindi S, Desmond N, Lees S, Chiduo B, Hayes R, Allen
C, Ross D: The benefits of participatory methodologies to develop
effective community dialogue in the context of a microbicide trial
feasibility study in Mwanza, Tanzania. BMC Public Health 2007, 7:133.

35. Vallely A, Shagi C, Lees S, Shapiro K, Masanja J, Nikolau L, Kazimoto J, Soteli
S, Moffat C, Changalucha J, et al.: Microbicides Development
Programme: Engaging the community in the standard of care debate
in a vaginal microbicide trial in Mwanza, Tanzania. BMC Med Ethics
2009, 10:17.

36. Heise L, Shapiro K, West Slevin K: Mapping the Standards of Care at
Microbicide Clinical Trial Sites. Washington, DC: Global Campaign for
Microbicides; 2008.

37. Ao TT, Sam NE, Masenga EJ, Seage GRr, Kapiga SH: Human
immunodeficiency virus type 1 among bar and hotel workers in
northern Tanzania: the role of alcohol, sexual behavior, and herpes
simplex virus type 2. Sex Transm Dis 2006, 33(3):163-169.

38. Gysels M, Pool R, Nnalusiba B: Women who sell sex in a Ugandan trading
town: life histories, survival strategies and risk. Soc Sci Med 2002,
54:179-192.

39. Bosk CL: Obtaining voluntary consent for research in desperately ill
patients. Medical Care 2002, 40(Suppl 9):V64-68.

40. Lidz CW, Appelbaum PS: The therapeutic misconception: problems and
solutions. Medical Care 2002, 40(Suppl 9):V55-63.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http//www.biomedcentral.com/1472-6939/11/10/prepub

doi: 10.1186/1472-6939-11-10

Cite this article as: Vallely et al, How informed is consent in vulnerable pop-
ulations? Experience using a continuous consent process during the
MDP301 vaginal microbicide trial in Mwanza, Tanzania BMC Medical Ethics
2010, 11:10

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

* Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at () -
www.biomedcentral.com/submit BioMed Central



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11816175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15670878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14671730
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15474208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16943339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17166274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16670239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16837867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15801552
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17016758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11726369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12414207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16877621
http://www.mdp.mrc.ac.uk/
http://www.mdp.mrc.ac.uk/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17717482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15686806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9337885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11917247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12902582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14573833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19444689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18825513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17697333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19814830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16505740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11824924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12226587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12226586
http://www.biomedcentral.com/1472-6939/11/10/prepub


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


