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Abstract

as obtaining the child’s permission to proceed.

Background: In order to involve children in the decision-making process about participation in medical research it
is widely recommended that the child’s assent be sought in addition to parental consent. However, the concept of
assent is fraught with difficulties, resulting in confusion among researchers and ethics committees alike.

Discussion: In this paper, we outline the current international debate surrounding pediatric consent and assent,
and its unique challenges arising in low-income settings. We go on to propose some key requirements for a fit-for-
purpose assent model in these difficult settings. The paper recommends that children who are competent, that is,
children who are judged to be able to understand and retain relevant information, weigh this information in
making a mature judgment, come to a decision and communicate the decision, should be able to consent for
themselves. Our proposal is that where the decision about whether to participate in a study is of comparable
complexity to the decisions the child is used to making in other aspects of his or her life, it should be made by the
child him or herself. The relevant level of complexity should be judged by local standards rather than standards

of the developed world. In the paper we explore some of the practical challenges and counter arguments of
implementing this proposal. As in high-income settings, we argue that in the case of children who are judged to
lack this level of competence both parental consent and assent from the child should be sought and go on to
define assent as involving the child to the extent compatible to his or her maturity and with cultural norms and not

Summary: The concept of assent in the current guidelines is confusing. There is an urgent need for clearer
guidelines that can be adapted for all types of paediatric research wherever it is to be carried out and an evidence-
base concerning good assent/consent practice. This paper argues that a context specific approach should be
adopted when assessing whether consent or assent should be sought from children in low-income settings.

Keywords: Consent, Assent, Paediatric research, Low-income setting, Children

Background

Research in children

Conducting medical research involving children is im-
portant and necessary. It has the potential to lead to in-
novations in healthcare that can substantially improve
their health and quality of life. The physiological differ-
ences between children and adults mean that often it is
not sufficient, scientific or ethical to carry out research
with adults and apply the findings to children. What this
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means is that there are good reasons for high quality,
ethically robust, medical research in children to be sup-
ported and encouraged. Such research is likely to need
to include systematic investigation into childhood devel-
opment, and the aetiology of childhood diseases, as well
as careful scrutiny of the means of promoting health and
of diagnosing, assessing and treating disease in children.
In many cases, it is also important to validate in children
the beneficial results of research conducted in adults
and making dose adjustments for medications proven ef-
fective for adults.

Conducting trials that meet international standards in
low-income® settings where there is often a lack of ba-
sic infrastructure, difficulty accessing adequate or even
basic healthcare, low levels of education, high levels of
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illiteracy, poverty and high prevalence of diseases of pov-
erty like infectious and parasitic diseases, and nutritional
deficiencies is challenging. Research with children in such
settings is, however, desperately needed. Nearly 7 million
children under five years old died in 2011; nearly 800 chil-
dren every hour [1]. There is clearly a need for more
research that directly benefits children in low-income
settings. However, whilst children and young people
make up a significant proportion of the population in
the developing world, they are under-represented in
all areas of clinical research.

Whilst medical research in children is important for
these and other reasons, children require special protec-
tion because they may be less likely than adults to be
able to express their needs or defend their interests.
Whilst it is important not to over-generalise, children
who are ill can be frightened, overwhelmed and dis-
tressed by their illness and by healthcare contexts, and
this may be compounded by the introduction of add-
itional research-related procedures and visits to clinics.
Childhood can be a vulnerable, formative time, when
harms can have serious impact as well as being poten-
tially long lasting.

There has been much discussion in the literature and
in the guidelines about the ethical issues arising in re-
search with children [2]. The issues identified and dis-
cussed include: levels of acceptable risk; the balance of
risks and benefits; confidentiality; the role of parents and
people with parental responsibility; and the relationship
between therapeutic and non-therapeutic research. Per-
haps the most enduring and widely discussed aspect of
research in children has concerned issues related to con-
sent and, in particular, how to develop an appropriate
model of decision-making which takes into account the
importance of involving research participants in decision-
making, the developing autonomy and maturity of chil-
dren and young people, the special obligations and rights
of parents, and the additional obligations of health profes-
sionals and researchers. In this context, one particular
concern has been how, to what extent and in what regard
decision-making about research participation of children
who lack full decision-making capacity should require the
involvement of these children. Increasingly, views about
best practice in such cases, and paediatric research guide-
lines, have emphasize the importance of what has come to
be known as “assent”.

Whilst there has been a significant amount of discussion
about assent in high-income settings and some discussion
about how this might apply in low-income settings, there
has been very little exploration of the ways in which assent
arises as a practical ethical challenge in the design, con-
duct and review of research in such settings. In this pa-
per we draw upon our own experience of establishing
and managing research with children (PYC) and providing
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ethics support in paediatric research (MP) in Africa, South
East and South Asia to begin to map out some of the ways
in which consent and assent have arisen as practical prob-
lems. These include but not limited to large multi-centre
clinical trials on severe malaria [3], uncomplicated mala-
ria [4], melioidosis and other tropical diseases (www.
tropmedres.ac). Our trials have been and are largely con-
ducted in rural communities with low-income levels, both
in indigenous and non-indigenous populations, stable and
mobile communities, lasting one to three years, and usu-
ally involve marketed and generic drugs. These trials are
of minimal to moderate harm as they do not involve early
phase drugs or any experimental procedures.

A typical example to illustrate the consent and as-
sent problem is a study we are currently conducting in
Bangladesh in which children who had severe malaria as
babies and toddlers are followed up and assessed using
psychometric tests for the presence of long-term neuro-
logical impairments [trial registration: ISRCTN73295852].
These children are now in their teens. As a part of the
local requirements we have to seek assent from these chil-
dren in addition to their parents consent. Field workers
have found it uncomfortable to seek assent from these
them once their parents have consented, as it is deemed
culturally inappropriate to go against their parents’ wishes.
On the other hand, they feel that older children should be
treated like adults and should be able to consent for them-
selves. Some of the female children are already married
and have their own children although they are below
18 years old. These issues are not uncommon. They occur
on a daily basis in most of our studies, at most of our
sites.

Clearly there is a great deal of diversity both in and be-
tween low-income settings and this paper is based on a
limited range of studies. However, whilst acknowledging
this diversity and recognizing that work needs to be
done on these issues our purpose in this paper is to out-
line and explore some of the most important differences
between high and low-income settings as they have arisen
in our own work.

Discussion

Assent as a proposed solution to involving children in
research ethically

Most established paediatric research guidelines require
that assent should be sought from children for participa-
tion in research in addition to the seeking of their parents’
consent. For example, the UK Royal College of Paediatrics
and Child Health guidelines state that, “When parental
consent is obtained, the agreement of school age children
who take part in research should also be requested by re-
searchers” [2]. The US Code of Federal Regulations states
that, “the IRB must determine that adequate provisions
are made for soliciting the assent of the children when in
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the judgement of the IRB the children are capable of pro-
viding assent” [5]. Many middle and low-income countries
also advocate that assent be sought from minors, for ex-
ample Bangladesh (not available online), South Africa [6],
Thailand [7] and Malaysia [8].

Arguments for the use of assent in the recruitment
into research of children who do not have the capacity
to consent tend to call upon two distinct and important
reasons — instrumental and moral. For instrumental rea-
sons, it is argued, assent is important because it is a way
of helping children to feel comfortable with participation
and hence stands a better chance of ensuring that chil-
dren take medicines as required for the study, attend
clinic visits, report any adverse events and so on. It also
offers an opportunity for the identification and address-
ing of the child’s concerns: concerns of which the adult
providing consent may not be aware. For example, they
may not want to miss school to attend follow up visits
for their own reasons or they may be scared of injec-
tions. In addition to these instrumental reasons, but re-
lated to them in important ways, is the role assent can
play in treating children with appropriate respect as a
person with interests, values, concerns and so on. It is,
that is to say, a way for researchers and health profes-
sionals to acknowledge and respect his or her emerging
autonomy.

Problems with assent in medical research

While there is a broad consensus that assent should
form part of the process by which children are involved
in paediatric clinical research, there continues to be
much uncertainty about its precise meaning and how it
should be integrated into research practice. This results
in a significant amount of variability in practice and con-
fusion among researchers and research ethics commit-
tees about what constitutes good practice. There are a
number of reasons for this.

To some extent, this arises from the fact that the mea-
ning of assent is not clearly articulated in the guidelines.
For example, whilst the US Code of Federal Regulations
states, “assent means a child’s affirmative agreement to
participate in research” [5], other guidelines take assent
to mean variously: “acquiescence” [2,9], “knowing agree-
ment” [10] or “active agreement’ [11]. In addition to their
variety, the conceptualizations of assent are also problem-
atic because they fail to make a clear distinction between
assent and consent: if a child is deemed incompetent and
unable to consent to participate in a study, how is it that
he or she can be judged able to provide “affirmative agree-
ment”? Whilst the meaning and the requirements for con-
sent for research are reasonably clear, what is meant by
agreement or acquiescence in the context of assent is not
defined in ways which can be clearly distinguished from
consent.
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Secondly, important difficulties arise in relation to
how assent should be obtained in practice. International
guidelines suggest that the child should be informed
about the trial to an extent compatible with his or her
understanding and, if capable, he or she should sign and
personally date the informed assent form or assent cer-
tificate [12,13]. They recommend that researchers use
children information sheets and assent forms that are in
a similar format to typical adult information sheets and
consent forms. But this is a requirement that can cause
practical problems. These written documents test the
child’s linguistic skills and reading abilities rather than
understanding or comprehensibility. More importantly,
this requirement causes the misunderstanding that
assent has the same significance as consent and further
compounds the lack of conceptual clarity highlighted
above.

Thirdly, although the current assent guidelines are
right in our view to avoid setting agreed lower and up-
per age limits in the assent process (and lower age of
consent), this also inevitably creates a degree of uncer-
tainty in practice. Most guidelines suggest that children
should assent to enroll in a study where appropriate.
The UK’s Royal College of Paediatrics and Child Health
guidelines, suggest that investigators should consider see-
king assent from school going children [2]. Other guide-
lines suggest assent should be sought from age seven
and older [11,14]. While these guidelines give resear-
chers flexibility, the fact that they may be interpreted in
a number of ways can leave researchers and research ac-
tors such as fieldworkers, uncertain about what the
right thing to do is.

Fourthly, the recommendations stress that dissent es-
pecially sustained dissent should be respected [15]. This
is problematic because if dissent can overrule parental
consent then the parent is in fact not providing consent.
Conversely, if a child wishes to participate in a study and
the parent does not want them to, then assent has no
decision-making power. The situation is further compli-
cated by the fact that the guidelines do not define what
dissent means as there is clearly a difference between a
child not wanting to participate because he or she sim-
ply does not want an extra injection, and refusing be-
cause the he or she is too young to understand the
purpose of the study or altruism.

Taken together, this means that the current guidelines
on assent inevitably have the potential to generate a con-
siderable degree of uncertainty and disagreement about
what constitutes best assent or consent practice. This
presents a number of difficulties in practice for both re-
searchers and for research ethics committees regarding
how such guidelines and principles should be interpreted
in particular cases and settings. These challenges are
particularly difficult in the context of research in low-
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income settings where decisions about the inclusion of
children in research presents problems not encountered
in combination elsewhere.

Points to consider when assessing whether
consent or assent should be required from a child
for research participation in low-income settings
Assent is also advocated in the guidelines relating to re-
search with children carried out in low- income settings.
The Declaration of Helsinki, for example, states that
where a potential research subject deemed to lack the
competence to give valid consent is capable of assent,
the physician must seek that assent in addition to the
consent of the legally authorized representative. The
Declaration also states that the potential subject’s dissent
should be respected [16]. The World Health Organisa-
tion Ethics Review Committee (WHO ERC) guidelines
state that “while the age at which this informed assent
should be taken varies, researchers should consider ask-
ing for assent from children over the age of seven years
with assent taken from all children over the age of twelve
years” [14].

Inevitably, along with the other challenges presented
by research with children in such contexts, the problems
of what constitutes good assent and consent practice are
magnified in low-income settings and researchers and
ethics committees struggle to implement the requirements
of international guidelines. This means that inevitably in
some cases such requirements are applied over-rigidly and
in others they are not applied at all. This suggests the need
for the development of models of good assent and consent
practice applicable in the context of the challenges pre-
sented by low-income settings.

A key step in this process is the identification of the
nature of the challenges presented. In what follows, based
on our experience conducting trials in low-income set-
tings, we outline nine key factors that will need to be
taken into account in any adequate approach to assent in
research with children in these settings. We then go on to
outline some of the elements of an approach to decision-
making practice capable of taking these factors into
account.

Lack of formal education and high illiteracy rate and/or
earlier maturity

Children who live in poverty may not have the same
level of formal education and exposure to concepts relat-
ing to science and medicine as children in high-income
settings. Many parents and their children are illiterate
and may not have basic knowledge of how the body works
or how disease occurs. On the other hand, some chil-
dren may grow up faster in poverty, may be more mature
and street-wise and may be taking significant decision-
making responsibility in their everyday lives. They may,

Page 4 of 10

for example, be looking after younger siblings or helping
support the family by way of earning money or helping
with family work be it at home or in the farm. At a young
age, they may be independent and used to taking on more
responsibilities and making important decisions in their
lives than children in higher income settings. Some chil-
dren are married and are themselves parents or the sole
carers of siblings or other children. The special status and
experience of these “emancipated” minors is recognized in
some countries although not in others.

Children may be better informed than their parents

In some low-income settings, children may have more
opportunities for education and be more exposed to
technology than their parents. As a consequence, it is
not uncommon for children in these settings to be more
educated than their parents. These children can read
and write, understand medicine and health better than
their parents because they have had the opportunity to
go to school, are more connected to the wider world
and have access to information via the web, telephones
and other means.

Lack of familiarity with medical research

In low-income settings, many people will be unfamiliar
with medical research or with the guidelines that govern
such research and few would have had personal experi-
ence of consenting to a research study. Furthermore, the
difficulty of distinguishing between medical research and
routine clinical care in such settings has also been well-
documented [17]. Against this backdrop, the concepts of
consent and assent are likely to be both unfamiliar and
difficult to grasp, particularly in situations where many
patients will be used to leaving decisions about their med-
ical care to their doctor, and unused to making medical-
related decisions. Obtaining assent in addition to consent
is likely to cause confusion not only among patients but
also the local research team. A researcher asking for as-
sent may be viewed with suspicion and this may adversely
affect the patient-doctor relationship.

Hierarchical societies

Often children in more conservative hierarchical soci-
eties are not taught to speak up as they “should be seen
and not heard”. This is different from societies where
even very young children may be nurtured to develop
their own views. In traditional families, there is more
parental control, the child’s rights and interests may be
socially undervalued or seen as inseparable from those
of adults. Furthermore, because a decision to take part
in a research study often affects the whole family, for
example in relation to the family economy, the deci-
sion might ultimately be made by the head of the fa-
mily who is often the elder male or the breadwinner
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of the family, not necessarily the child’s biological pa-
rent. In such contexts, seeking child assent might be
seen by community members as absurd at best and
insulting at worse.

Complex family relationships

Complex family relationships in traditional families can
pose problems for the seeking of parental consent and
childhood assent. It is not always clear, and certainly
rarely put in writing, who has formal responsibility for a
child - it is not necessarily the biological parent. The
concept of “legally authorized representative” as stated
in some international guidelines for those without bio-
logical parents rarely makes sense in most low-income
settings [16]. A household of twenty people may have six
adults and fourteen children, and all six have somewhat
equal responsibility over the fourteen children regardless
of their blood relations. The term “aunt” or “uncle” is
loosely used. One should question who is eligible to give
consent for these children — who has the responsibility
for the child’s best interest. This is particularly acute in
settings where great distances, lack of communication
infrastructure and social dislocation may serve to make
biological parents unreachable. One example is our field
research site on the Thai-Burmese border, which is an
area of convergence of largely ethnic Karen refugees and
migrant workers who cross into Thailand for employ-
ment and other activities (www.shoklo-unit.com). The
population is highly mobile in that it moves between the
two countries and some have been resettled to third
countries. One of the challenges of conducting paediat-
ric research there is addressing the complex issue of
consent and assent for example, who can legitimately
provide parental consent and who has the child’s best
interests.

Problems with documentation

In research, the view is often taken that what has not
been documented did not happen. As a consequence, in
order to prove that assent has been obtained, most
guidelines require that an “assent form” be signed and
dated by the person taking assent as well as by the child,
and if the child is illiterate, a witness (not the parent)
should sign on the child’s behalf. Although this may
seem sensible in the developed world, it might be viewed
with suspicion and as overly bureaucratic in traditional
communities where signing is something not usually
done even by adults. Some communities are suspicious
of signing a document because they had “lost land be-
cause of signing a document” [18].

Many hospitals in low-income settings do not keep
good medical records. In most guidelines it is recommen-
ded that age-appropriate children’s information sheets are
created for children. For example, in the UK, one can end
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up with up with a requirement for four sets of information
sheets and consent/assent forms for one simple study i.e.
adult information sheet, parent information sheet, infor-
mation sheet for children aged 7 to 12 years and informa-
tion sheet for children aged 13 to 17 [13]. This is made
worse in less informed populations where it is even diffi-
cult to provide written adult information sheet translated
to local lay language. This has the potential to be either
(or both) an unrealistic expectation or an administrative
burden out of proportion with the practices in the set-
tings. The researchers’ need of ensuring that there is proof
of assent and their effort to allay the fears of the parent
and child who have to sign on a piece of paper may dis-
tract the researchers from more important ethical and
medical issues.

Studies in low-income settings are different

The types of paediatric research conducted in low-
income settings are often different from those conducted
in high-income settings. In high-income settings, studies
tend to be smaller, early phase product registration stud-
ies and studies in non-communicable diseases conducted
in well-equipped hospitals. In low-income settings, paedi-
atric research is often larger and tends to be more disease
management type research. If such research involves
drugs, it tends to focus on the use of registered products
or generics conducted mainly to help relieve the burden
of disease in that community [19]. It tends, furthermore,
to be conducted in resource-starved hospitals with lower
doctor to patient ratios and is, hence, more likely to be
the case that enrolling in the study is in the best interest
of the child - for access to drugs, diagnostic tests or me-
dical expertise.

Urgency and emergency situations

Like adults, children in low-income settings may have
acute medical conditions, such as severe malaria which
affects millions of poor children every year, requiring
immediate treatment. The International Conference for
Harmonisation Good Clinical Practice (ICH GCP) guide-
lines make allowance for a waiver of consent provided
that consent can be provided by the subject’s “legally
accepted representative” [20]. However, in low-income
settings, it is very rare for a child, or an adult, have a
“legally accepted representative”. In such situations,
ICH GCP requires following of a protocol agreed with
the relevant ethics committee and that the legally ac-
cepted representative should be notified as soon as rea-
sonably possible. For research conducted in emergency or
desperate situations, seeking assent from a child may be
viewed by such bodies and by local researchers and health
professionals as a hindrance, time consuming and poten-
tially harmful.
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Poor regulations

Regulations for research in children in developing coun-
tries are often rigid, confusing or non- existent. Although
research ethics committees exist in most countries, they
rarely offer clear guidelines for research in children. Those
which do tend to adopt international guidelines, with the
noble intention of protecting children but with little re-
flection on their relevance to the local setting, resulting in
practical problems for the conduct of the research. For ex-
ample some countries adopt the ICH guidelines which
recommend written assent for children, without contexua-
lizing their implementation. These problems are magni-
fied in studies that are multi-sited, conducted across
different cultural and economic settings. In some of these
cases, assent is obtained for the wrong reason — merely to
ensure that the regulatory box is checked.

The way forward - a framework for consent and
assent in research with children in low-income
settings

It is clear from the discussion above that there is a
pressing need for the achievement of clarity and consis-
tency in the guidelines and for further empirical research
to be carried out to inform the development of an
evidence-based approach to best practice in the imple-
mentation of models of assent in particular settings. The
globalization of paediatric research suggests that this
work and any effective framework will need to be both
based on sound ethical guidelines and also to be capable
of taking into account the diverse contexts in which
such research takes place including local cultural, med-
ical and legal factors. Current guidelines have significant
limitations which often leave researchers and ethics
committees uncertain about best practice and conse-
quently mean either that important research is not being
carried out or in some cases that research may be pro-
ceeding in ways which might come to be seen in retro-
spect as unethical [21].

Bearing in mind the considerations above, it is our
view that an adequate framework for thinking about
consent and assent will be one be informed by the fol-
lowing prima facie principles: that children who are
competent (where competence is understood as relative
to a specific decision in a specific context and judged
against the background of locally accepted decision-
making practices and expectations) should consent for
themselves; and, that in the case of children lacking
decision-making capacity (similarly contextualized), both
the child’s assent and parental (or locally relevant alter-
native) consent should be obtained. In our view, the key
moral difference in decision-making about research par-
ticipation is competence - where in the absence of a gold
standard for competence assessment in children, compe-
tence might perhaps be provisionally defined as including
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the ability to understand and retain the relevant informa-
tion provided, the ability to use this information make a
decision, and the ability to communicate the decision.”
Competence is task- and context-specific, which means
that assessment of competence should be regarded as a
specific judgement at a specific moment of the ability of
the individual to fulfil a task that he is facing [22].

These principles and some of their limitations and
counter arguments are discussed further below.

Competent children should be able to consent to or
refuse participation for themselves

Whilst relating to chronological age and physical and
mental development, the concept of childhood also re-
lates to varying and contextually framed ideas about res-
ponsibility, vulnerability and competence, which can vary
between cultures, nationalities, and according to socio-
economic status [23]. Notwithstanding the existence of a
degree of variability, the age of eighteen is widely legally
accepted internationally as marking the start of adulthood
and as the age at which children assume legal responsibil-
ity, can vote, get married and so on [24]. However in some
countries, where guidelines exist, the legal age to work,
drive, buy alcohol, have sexual relations and seek medical
care can be younger. Furthermore, in practice, the respon-
sibilities, social roles and decision-making expectations
allocated to children can be significant. The adoption of
fine-grained age-related distinctions is inevitably to a
degree arbitrary: there is no reason to believe that the
cognitive ability and maturity to competently make inde-
pendent decisions correlates with a particular age. Whilst
recognizing that there are limits to this, it is nonetheless
clear that in many cases, children much younger than, say,
eighteen have the capacity to make important decisions,
including those relating to health care, of a similar level of
complexity to adults [25]. Whilst acknowledging the prag-
matic importance of adopting policies, which can be im-
plemented, it is vital that such policies and the approaches
to decision-making they require are reasonable and justifi-
able in relation to those who are going to be affected by
the resulting decisions. What this suggests is that when
considering research with children in low-income settings,
researchers and ethics committees should review the cut-
off age of consent for a given study to ensure that it is cul-
turally and context specific and bears a reasonable relation
to the likely competence of children to be recruited, in
addition to being effectively action-guiding and usable in
practical recruitment settings.

The default position should be that those who are
competent should be able to consent (or refuse) to par-
ticipate for themselves regardless of their age. A compe-
tent child who can make his or her own autonomous
decisions should be allowed to do so — the required level
of competence being relative to a specific decision [26].
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The decision about whether to participate in a study, if
it is of comparable complexity to the decisions the child
is used to making, should be made by the child. This
complexity should not be judged according to first world
standards, but in relation to the local setting taking into
consideration the benefits, risks and implications of the
available choices the child can usually or sometimes
make.

Assent should be sought from incompetent children in
addition to the obtaining of parental consent

In cases involving the recruitment of children without
decision-making capacity, parents or “persons with par-
ental responsibility” — which is a status that needs to be
developed and agreed in the light of local practices,
norms and expectations - should consent to (or refuse)
participation on behalf of the child, such decision being
made in the child’s best interest. Any such decision
should take into account, to the extent these are dis-
cernable: the child’s wishes, fears, desire for altruism and
likelihood of compliance to procedures in addition to
the usual considerations when assessing best interest. If
possible, the researcher should encourage both parents
to take part in the decision making process as it has
been shown to increase the extent to which consent is
truly informed by the range of considerations relevant to
the child’s best interest [27]. There will be some situa-
tions where parents will not act in the child’s best inter-
est e.g. refusing because of other family commitments
when enrollment in the study is the only way to access
drugs, diagnostic tests or medical expertise; or conversely
enrolling the child because the compensation offered is at-
tractive for the parent or family. In such situations, the
child’s best interest should prevail [24]. Parental consent
(or refusal to consent) will probably not be valid if it is
given against the child’s interests [2]. For children without
decision making capacity, the parent should provide writ-
ten informed consent by way of signing and dating the
parent consent form the usual way.

In the recruitment of children lacking decision-making
capacity into research the child’s assent should also be
sought. It is our view that, contrary to established inter-
national guidelines, assent should not be conceptualized
as seeking the child’s agreement or permission. We are
in agreement with those who argue that assent should
be understood as the range of practices through which
the researcher engages with and involves the child, en-
courages the child to ask questions, treats the child with
respect and acknowledges and supports the development
of his or her emerging autonomy [28-30]. It is not con-
sistent with the assessment of the child as “lacking com-
petence” for the child to be asked to make the decision
or “agree” or “acquiesce” as advocated in current guide-
lines. In such situation the decision should be made by
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the relevant decision-maker but complemented by the
seeking of assent from the child, where assent is under-
stood as a process of respectful and sensitive engage-
ment and involvement. Assent as we define it should
rarely be waived in the context of research and should
not have any lower age limit. The communication strat-
egy should be context specific and appropriate to the
child’s needs — it is likely to be verbal or to involve the
use of pictures, diagrams, videos or alternative media ra-
ther than a formal written document with a title and
paragraphs as is sometimes currently the case. The ex-
tent of any involvement inevitably and appropriately de-
pends on the maturity of the child, the relationship
between the parent and the child and the norms of the
culture.

Judgement and accountability

In practice, for any given study and given site, the re-
search team and ethics committees, in consultation with
other relevant stakeholders such as perhaps community
leaders or community advisory boards, will need to come
to an informed view about the appropriate approach to
consent and assent in any particular project, and safe-
guards from abuse should be in place. In many cases, for
pragmatic reasons, we recognize it may be appropriate for
the chronological age be used as a proxy for capacity.
However, any such decision will need to be documented
and justified and scope will need to be left for those who
recruit such children to make judgements in particular
cases e.g. where younger children have capacity or those
who are older do not. Whichever approach is adopted in a
particular case in relation to consent and assent and the
relationships between them, such policies and judgements
should be clearly justified, recorded and approved by rele-
vant parties. This is likely to be led by local ethics commit-
tees which is in line with some of the existing guidelines
for paediatric research regarding assent e.g. the US Code
of Federal Regulations (Part 50) state that “the IRB must
determine that adequate provisions are made for soliciting
the assent of the children” [5]. The local ethics commit-
tees in consultation with other local stakeholders should
have a policy of the minimum age of consent and the
types of studies that children younger than the age of ma-
jority can consent for, and the appropriate way of docu-
menting that assent has been sought for example through
audio or video tape as opposed to signatures [31]. Such
decisions should be reasonable and transparent and sub-
ject to scrutiny.

The assent process should be documented by the re-
searcher not the child i.e. the child should not have to
sign on a form similar to a consent form but the re-
searcher should document it in the medical notes or case
report forms that assent has been sought and a copy of
the documentation should be filed in the investigator file.
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A good justification should be provided for why a waiver
of the signature of the child participants is needed
and this justification should be clearly written in the
protocol and approved by the relevant ethics commit-
tees. It is our view that the obtaining of written informed
assent where both the researcher and the child sign, date
and print their names, as recommended by most guide-
lines, is inappropriate.

Some possible counter arguments

Whilst the varied and complicated contextual aspects of
carrying out research in low-income settings will inevit-
ably present important challenges to any approach to the
recruitment of children and young people in research, it is
our view that the principled approach outlined above of-
fers the basis for a coherent and culturally appropri-
ate approach to such recruitment. There are, however,
a number of possible objections to the position out-
lined. Some of these possible objections and our re-
sponses to them are as follows.

1. There is increased potential for tensions to arise
between parental consent and the child’s refusal.
As in all medical care involving children,
negotiations between the parent and child are
unavoidable and part of good medical practice. The
approach outlined above is sensitive to this aspect of
medical practice. If a child who lacks the capacity to
consent dissents from participation, this should be
taken seriously and most current guidelines support
this position. In the case of a competent child (or
emancipated child), it is our view that he or she
should able to refuse to participate irrespective of
the parent’s wishes. Clearly it would be good
practice to encourage discussion and to facilitate
agreement where possible. Ultimately however, we
believe the final decision should rest with the
competent child or young person.

2. The proposed approach goes against local norms
and guidelines.
Sensitivity to cultural norms is an important part of
ethical research practice. However, there are limits
to this. It is our view that those who are competent,
judged according to the criteria outlined above and
the development of policies subject to local ethics
committee approval, should be able to make their
own decisions about whether to participate or not
to participate in medical research. The age of person
is irrelevant to this. Seeking “agreement” from
incompetent children once their parents have
consented, as currently advocated is equally culturally
inappropriate in some settings for example in rural
Bangladesh as illustrated previously. It is our view that
empirical work needs to be done in order to feed into
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the current existing international and country specific
guidelines

. The proposed approach may be seen as relaxing the

requirements for protecting young research subjects.
It is our view that the opposite is the case. The
interests of the individual competent research
participant are enhanced, in research that meets
international standards e.g. where there is no greater
than minimal risk, where valid consent is obtained
from the research participant himself or herself. In
the current model, consent is obtained from parents
even where young persons are fully competent. It is
our view that the current model has the potential to
fail to adequately protect the interests of young
people. Given the complexity of family life outlined
above, to take one example, there can be no
guarantee that the consent of the biological parents
adequately captures the interest of the competent
young person.

. It might be difficult to ensure in practice that

researchers are not exaggerating the competence of
young people in order to avoid the obligation to
obtain consent from parents.

Given the pressures on frontline research staff to
meet recruitment targets and the commitment of
research institutions to successful research, it might
be argued that there may be pressure on those who
recruit young people to research to exaggerate their
competence in order to save time and to avoid the
need to seek additional consent from a legally
recognized adult. This risk is important. Were it to
lead to children lacking competence being recruited
to research without adequate protections this would
be an important worry. In our view, it is equally
morally worrisome not to seek consent from a
competent young person. In any system of consent
for research there is always the potential for abuse
and there is a need to ensure adequate oversight and
high ethical standards of recruitment whichever
approach is adopted. We believe that the model

we have proposed offers significant additional
protection to current by requiring the agreement of
a specific policy on consent/assent practice with the
ethics committee and the implementation of a
reporting procedure. We also believe that a model
requiring the assessment of the competence of
individual children offers additional protections to
one which rests upon a somewhat arbitrary age
distinction. The requirement to make a judgement
about competence in the case of young people is no
different in principle from the requirement to pay
attention to the competence of adult participants,
even though the challenges are greater. If it is agreed
that competence is the morally significant



Cheah and Parker BMC Medical Ethics 2014, 15:22
http://www.biomedcentral.com/1472-6939/15/22

distinction in relation to consent, it ought to be this
distinction that drives policy and practice in
research ethics.

5. If taken in the wrong spirit, the proposed approach
has the potential to erode rather than enhance
children’s rights.

One possible and potentially worrying scenario
would be where a competent child lived in a setting
where he or she was not generally allowed to make
decisions for which he or she was competent. The
weight placed on contextual factors would seem to
suggest that such a child should not be required to
consent. Conversely, in a context in which children
were forced by circumstance to make adult decisions
which are beyond their competence and maturity
e.g. where young children have to look after their
siblings, our proposal might impose further
inappropriate difficult decisions that they are not
prepared to make. In addition to the above, children
might be wrongly judged to be competent when
they are not, and they may inadvertently choose to
take on risks that that they do not comprehend.
Our position is that children who are competent to
do so should provide their own consent (or refusal)
to participate in research — the required level of
competence being relative to a specific decision. The
key moral distinction is between those children who
are competent and those who are not. Our reference
to the role of evidence about the kinds of decisions
the child would normally be making outside the
research context is intended to suggest a pragmatic
approach to judgements about when and under
what circumstances a child ought or ought not to be
asked to consent in their own right. The assessment
of competence is inevitably difficult in many cases
and requires careful experienced judgement.
Nonetheless, where it is judged that the decisions a
particular child is being required to make (or barred
from making) are not in fact indicative of the child’s
level of competence, this should be taken into
consideration.

Summary

The concept of assent in the current guidelines is con-
fusing. There is an urgent need for the development of
both clearer guidelines which can be adapted for all
types or paediatric research wherever they are done and
an evidence-base about good assent/consent practice. In
recognition of the benefits of pediatric research, research
ethics has in recent years shifted from a position of
excluding children from research to one of cautious
advocacy — acknowledging the importance of pediatric
research, but requiring this to be accompanied by care-
ful consideration of the scientific and socio-economic
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context, evaluation of risks and benefits, and protec-
tion of participants. In this paper, we have argued that
decision-making regarding the recruitment of children
in research should be guided by two prima facie princi-
ples. Children who are competent (where competence is
understood as relative to a specific decision in a specific
context and judged against the background of locally
accepted decision-making practices and expectations)
should consent for themselves. A key challenge of this
approach will inevitably be how to address different views
about and practices regarding childhood competence in
different settings and how to prevent abuse. Secondly, in
the case of children lacking decision-making capacity
(similarly contextualized), both the child’s assent and pa-
rental (or locally relevant alternative) consent should be
obtained.

Finally, we have argued that there is a pressing need
for further empirical work and ethical analysis in this
important area. The issues we have identified and dis-
cussed in this paper were motivated by our own experi-
ence and discussion with others involved in research. As
mentioned in the introduction of this paper, there is a
large amount of important diversity between and within
low-income settings. Further work is required to explore
the ways in which issues in consent and assent arise dif-
ferently in different places.

Endnotes

*For the purposes of this paper we adopt the World
Bank definition of low-income settings http://data.world
bank.org/about/country-classifications (accessed 25/07/
13). Whilst recognizing that low-income settings exist in
low-, middle- and high-income countries, our primary
focus here is on low-income countries. For this reason,
we adopted a practical set of criteria for low-income set-
tings ie. the income in the community is below the
country average, there is a general lack of basic health-
care and educational facilities, and there is a high preva-
lence of diseases of poverty.

PThis definition is based on that in the UK Mental
Capacity Act 2005 and the UK Medical Research Coun-
cil Ethics Guide: Medical Research Involving Children
2004.

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

Authors’ contributions
PYC and MP contributed equally to the preparation of this manuscript.
Both authors read and approved the final manuscript.

Acknowledgements

The preparation of this paper was supported by a bursary awarded by the
Global Health Bioethics Network, which is funded by a Wellcome Trust
Strategic Award (096527). Mahidol Oxford Tropical Medicine Research Unit is
funded by the Wellcome Trust of Great Britain.


http://data.worldbank.org/about/country-classifications
http://data.worldbank.org/about/country-classifications

Cheah and Parker BMC Medical Ethics 2014, 15:22
http://www.biomedcentral.com/1472-6939/15/22

Declaration
This paper was presented in part at the American Society of Hygiene and
Tropical Medicine Annual meeting in Washington D.C. in November 2013.

Author details

'Mahidol Oxford Tropical Medicine Research Unit, Faculty of Tropical
Medicine, Mahidol University, Bangkok 10400, Thailand. “Centre for Tropical
Medicine, Nuffield Department of Clinical Medicine, University of Oxford,
Oxford OX3 7LF, UK. *The Ethox Centre, Nuffield Department of Population
Health, University of Oxford, Oxford OX3 7LF, UK.

Received: 10 April 2013 Accepted: 20 February 2014
Published: 5 March 2014

References

1. World Health Organisation: Global Health Observatory, 2013 [http://www.
who.int/gho/child_health/mortality/mortality_under_five/en/index.html]

2. Royal College of Paediatrics, Child Health: Ethics Advisory Committee:
Guidelines for the ethical conduct of medical research involving
children. Arch Dis Child 2000, 82:177-182.

3. Dondorp AM, Fanello Cl, Hendriksen IC, Gomes E, Seni A, Chhaganlal KD,
Bojang K, Olaosebikan R, Anunobi N, Maitland K, Kivaya E, Agbenyega T,
Nguah SB, Evans J, Gesase S, Kahabuka C, Mtove G, Nadjm B, Deen J,
Mwanga-Amumpaire J, Nansumba M, Karema C, Umulisa N, Uwimana A,
Mokuolu OA, Adedoyin OT, Johnson WB, Tshefu AK, Onyamboko MA,
Sakulthaew T, et al: Artesunate versus quinine in the treatment of severe
falciparum malaria in African children (AQUAMAT): an open-label,
randomised trial. Lancet 2010, 13:1647-1657.

4. Lwin KM, Phyo AP, Tarning J, Hanpithakpong W, Ashley EA, Lee SJ, Cheah P,
Singhasivanon P, White NJ, Lindegardh N, Nosten F: Randomized, double-
blind, placebo-controlled trial of monthly versus bimonthly
dihydroartemisinin-piperaquine chemoprevention in adults at high risk
of malaria. Antimicrob Agents Chemother 2012, 56:1571-15777.

5. US Department of Health and Human Services: Code of Federal Regulations.
2009. [Title 21 (Food and Drugs), Part 50 (Protection of Human Subjects)]; 2013
[http//www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?
CFRPart=50&showFR=1]

6. Medical Research Council of South Africa: Guidelines on Ethics for Medical
Research. 4th edition. [http://www.mrc.ac.za/ethics/ethicsbook1.pdf]

7. Ministry of Health, Thailand: Thailand Good Clinical Practice Guidelines.
[http:/ird.sutac.th/newsite/Form/human/ICH_GCP_ThaiVer.pdf]

8. Ministry of Health, Malaysia: Malaysian Guidelines for Good Clinical Practice.
3rd edition. Malaysia; 2011.

9. UK Medical Research Council: MRC Ethics Guide: Medical research involving
children. London; 2004. http://www.mrc.ac.uk/Utilities/Documentrecord/
index-htm?d=MRC002430.

10.  Council for International Organizations of Medical Sciences (CIOMS):

International Ethical Guidelines for Biomedical Research Involving Human Subjects.

Geneva; 2002. http://www.cioms.ch/frame_guidelines_nov_2002.htm.

11. Shaddy R, Denne S, the Committee on Drugs and Committee on Pediatric
Research: Clinical Report — Guidelines for the ethical conduct of studies
to evaluate drugs in pediatric populations. Pediatrics 2010, 125:850-860.

12.  International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use (ICH): ICH Topic E 11 Clinical
Investigation of Medicinal Products in the Paediatric Population. [http://www.
ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/
W(C500002926.pdf]

13. UK National Research Ethics Service: Guidance for Researchers and
Reviewers: Information Sheets & Consent Forms; 2011 [http://www.nres.
nhs.uk/applications/guidance/consent-guidance-and-forms/?1311929_
entryid62=67013]

14.  World Health Organisation Research Ethics Committee: The process of
obtaining informed consent. [http://www.who.int/rpc/research_ethics/
Process_seeking_IF_printing.pdf]

15. Wendler D: Assent in paediatric research: theoretical and practical
considerations. J Med Ethics 2006, 32:229234.

16. World Medical Association: WMA Declaration of Helsinki — Ethical Principles
for Medical Research Involving Human Subjects; 2013 [http://www.wma.net/
en/30publications/10policies/b3/]

17. Appelbaum PS, Roth LH, Lidz C: The therapeutic misconception: Informed
consent in psychiatric research. Int J Law Psychiatry 1982, 5:319-329.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 10 of 10

Creed-Kanashiro H, Oré B, Scurrah M, Gil A, Penny A: Conducting research
in developing countries: experiences of the informed consent process
from community studies in Peru. J Nutr 2005, 135:925-928.

Lang T, Cheah PY, White NJ: Clinical research: time for sensible global
guidelines. Lancet 2011, 377:1553-1555.

International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use (ICH): ICH Harmonised
Tripartite Guideline. Guideline for Good Clinical Practice. E6 (R1). Current Step 4,
Version dated 10 June 1996. [http://www.ich.org/fileadmin/Public_Web_Site/
ICH_Products/Guidelines/Efficacy/E6_R1/Step4/E6_R1__Guideline.pdf]
Baines P: Assent for children's participation in research is incoherent and
wrong. Arch Dis Child 2011, 96:960-962.

Beauchamp TL, Childress JF: Principles of Biomedical Ethics. New York, USA:
Oxford University Press; 2008.

Parikh SA: “They arrested me for loving a schoolgirl.” Ethnography, HIV,
and a feminist assessment of the age of consent law as a gender-based
structural intervention in Uganda. Soc Sci Med 2012, 74:1774-1782.
United Nations Children's Fund: The Convention of the Rights of the Child;
1990 [http://www.ohchr.org/Documents/Professionallnterest/crc.pdf]
Wendler D, Shah S: Should children decide whether they are enrolled in
nonbeneficial research? Am J Bioeth 2003, 3:1-7.

Buchanan AE, Brock DW: Deciding for Others: The Ethics of Surrogate Decision
Making. New York, USA: Cambridge University Press; 1990.

Rajaraman D, Jesuraj N, Geiter L, Bennett S, Grewal HM, Vaz M: How
participatory is parental consent in low literacy rural settings in low
income countries? Lessons learned from a community-based study of
infants in South India. BMC Med Ethics 2011, 12:3-9.

Sibley A, Sheehan M, Pollard AJ: Assent is not consent. J Med Ethics 2012.
doi: 10.1136/medethics-2011-100317.

Wilkinson D: Dissent about assent in paediatric research. J Med Ethics
2011, 38:1.

Roth-Cline M, Nelson RM: Parental permission and child assent in
research on children. Yale J Bio Med 2013, 86:291-301.

Molyneux CS, Peshu 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.

doi:10.1186/1472-6939-15-22
Cite this article as: Cheah and Parker: Consent and assent in paediatric
research in low-income settings. BMC Medical Ethics 2014 15:22.

~
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 BiolVed Central
J



http://www.who.int/gho/child_health/mortality/mortality_under_five/en/index.html
http://www.who.int/gho/child_health/mortality/mortality_under_five/en/index.html
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=50&showFR=1
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=50&showFR=1
http://www.mrc.ac.za/ethics/ethicsbook1.pdf
http://ird.sut.ac.th/newsite/Form/human/ICH_GCP_ThaiVer.pdf
http://www.mrc.ac.uk/Utilities/Documentrecord/index.htm?d=MRC002430
http://www.mrc.ac.uk/Utilities/Documentrecord/index.htm?d=MRC002430
http://www.cioms.ch/frame_guidelines_nov_2002.htm
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002926.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002926.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC500002926.pdf
http://www.nres.nhs.uk/applications/guidance/consent-guidance-and-forms/?1311929_entryid62=67013
http://www.nres.nhs.uk/applications/guidance/consent-guidance-and-forms/?1311929_entryid62=67013
http://www.nres.nhs.uk/applications/guidance/consent-guidance-and-forms/?1311929_entryid62=67013
http://www.who.int/rpc/research_ethics/Process_seeking_IF_printing.pdf
http://www.who.int/rpc/research_ethics/Process_seeking_IF_printing.pdf
http://www.wma.net/en/30publications/10policies/b3/
http://www.wma.net/en/30publications/10policies/b3/
http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E6_R1/Step4/E6_R1__Guideline.pdf
http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E6_R1/Step4/E6_R1__Guideline.pdf
http://www.ohchr.org/Documents/ProfessionalInterest/crc.pdf

	Abstract
	Background
	Discussion
	Summary

	Background
	Research in children

	Discussion
	Assent as a proposed solution to involving children in research ethically
	Problems with assent in medical research

	Points to consider when assessing whether consent or assent should be required from a child for research participation in low-income settings
	Lack of formal education and high illiteracy rate and/or earlier maturity
	Children may be better informed than their parents
	Lack of familiarity with medical research
	Hierarchical societies
	Complex family relationships
	Problems with documentation
	Studies in low-income settings are different
	Urgency and emergency situations
	Poor regulations

	The way forward – a framework for consent and assent in research with children in low-income settings
	Competent children should be able to consent to or refuse participation for themselves
	Assent should be sought from incompetent children in addition to the obtaining of parental consent

	Judgement and accountability
	Some possible counter arguments
	Summary
	Endnotes
	Competing interests
	Authors’ contributions
	Acknowledgements
	Declaration
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 793.440]
>> setpagedevice


