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Background: Due to a paucity of statistics from vital registration systems in developing countries, the verbal
autopsy (VA) approach has been used to obtain cause-specific mortality data by interviewing lay respondents
on the signs and symptoms experienced by the deceased prior to death. In societies where the culture
of mourning is adhered to, the use of VA could clash with traditional norms, thus warranting ethical
consideration by researchers.

Objective: The study was designed to explore the ethics and cultural context of collecting VA information
through a demographic and health surveillance system in the Kassena-Nankana District (KND) of Ghana.
Study Design: Data were collected through qualitative in-depth interviews (IDIs) with four field staff involved
in the routine conduct of VAs, four physicians who code VAs, 20 selected respondents to the VA tool, and
eight opinion leaders in the KND. The interviews were supplemented with observation by the researchers and
with the field notes of field workers. Interviews were audio-recorded, and local language versions transcribed
into English. Thematic analysis was performed using QSR NVivo 8 software.

Results: The data indicate that cultural sensitivities in VA procedures at both the individual and family levels
need greater consideration not only for ethical reasons but also to ensure the quality of the data. Discussions
of some deaths are culturally prohibited and therefore lead to refusal of interviews. Families were also
concerned about the confidentiality of information because of the potential of blame for the death. VA teams
do not necessarily engage in culturally appropriate bereavement practices such as the presentation of tokens.
The desire by families for feedback on the cause of death, which is currently not provided by researchers, was
frequently expressed. Finally, no standard exists on the culturally acceptable time interval between death and
VA interviews.

Conclusion: Ethical issues need to be given greater consideration in the collection of cause of death data,
and this can be achieved through the establishment of processes that allow active engagement with
communities, authorities of civil registrations, and Institutional Review Boards to take greater account of
local contexts.
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COACTION

ccurate information on overall and cause-specific
mortality is essential to prioritize the activities
of health systems and to invest scarce public
health and medical care resources efficiently (1-3). The
infrastructure for the collection of vital statistics, supple-
mented by medical expertise, is critical to this process.
However, in many parts of the world, particularly in
low-income countries, this system is compromised by
a combination of poor administrative systems, lack of

human resource capacity, and nonconformity by citi-
zenry to reporting regulations. Many people die at
home, and the cause of death is particularly difficult to
determine even if a death is notified. The verbal autopsy
(VA) method was developed to address this problem
(4-6). Interviews are conducted with relatives of the de-
ceased to obtain details about the circumstances leading
to the death, including the signs and symptoms of any
illness prior to the death. These data are then assessed to
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determine a probable cause of death based on techniques
ranging from expert physician decision making to math-
ematical algorithms (7-9).

The World Health Organization recommends the use
of VAs in order to improve the comparability of causes
of death from systems without medical certification of
deaths (6). For countries with deficient vital records,
MEASURE Evaluation has developed Sample Vital
Registration with Verbal Autopsy (SAVVY) for strength-
ening vital events monitoring and measurement, includ-
ing causes of death (10). In the context of research,
Demographic Surveillance Systems (DSSs) have adopted
VAs for investigating deaths (11). In order to enable
cross-country comparisons, significant efforts have been
made in standardizing the protocols for VA data collec-
tion and in enhancing the validity of cause of death
determination (12-14). However, in standardizing the
protocols, the ethics of the procedure has not been given
adequate attention. There has been less methodological
development to address issues related to protecting VA
participants and maximizing benefits to communities
than there are to validate and standardize the method.
According to Chandramohan et al., VAs can aggra-
vate the grief and emotional distress of families and
communities (15).

Other procedures related to revisiting death narratives
such as vital registrations are also likely to cause some
degree of distress and may account in part for levels of
civil registrations. However, civil registration is a critical
function of the state, not only to support national policy
but also to trigger legal processes relating to the state
of the deceased. There is no doubt that civil registration
processes need to be improved, not only to acknowledge
the distress of bereaved relatives but also in terms of
the infrastructure, accessibility, and quality of the records
(6).

The collection of data using the VA procedure provides
an opportunity to explore and address the role of distress
in reporting deaths and determining the cause of death.
Arguably, distress may affect the integrity of the data
collected and can raise significant ethical concerns for
both researchers and civil registration authorities who
visit families for death narratives.

The aim of this qualitative study was to explore the
cultural context of VA data collection through a demo-
graphic surveillance system in Ghana. The specific objec-
tives were:

e To describe bereavement practices in the district;

e To investigate the experiences of field staff involved in
VA data collection; and

e To identify ethical issues in VA data collection from
the perspectives of community members, respondents
of VAs, and VA teams.

Methods

The research site: The study was conducted in the
Kassena-Nankana District (KND), of Ghana which has
a population of about 150,000 with three related but
distinct ethnic groups. The district is one of the poorest
in Ghana with subsistence farming being the mainstay
of the people. The KND is largely patriarchal with
strict gender roles. Generally, caring for sick people is
the role of women, and only rarely do men take up such
responsibilities. A study by Tindana et al. in the research
setting found that their sample of parents of children who
had previous research experience were all women (16).

The district is home to the Navrongo Health Research
Centre (NHRC), which runs the Navrongo Health and
Demographic Surveillance System (NHDSS) as a con-
tinuous vital registration system that monitors the health
and population dynamics of the inhabitants of the dis-
trict. The surveillance covers an area of 1,675 km?, with
30,500 households. The entire population is followed
on a 120-day cycle to monitor vital events, including
births, deaths, and migrations. The system also registers
and monitors pregnancies and their outcomes to enhance
the reporting of births, as well as neonatal and maternal
deaths. Most deaths that occur in the surveillance site
are identified by community-based data collectors and
followed up by trained field staff who collect data for VAs.
VA data are collected using a structured questionnaire
standardized by researchers within the International
Network of field sites with continuous Demographic
Evaluation of Populations and Their Health INDEPTH)
(17). The data are independently coded by three physi-
cians to assign the cause of death using the International
Classification of Disease, 10th revision (ICD-10) (18).
Where at least two of the physicians agree on a diagnosis,
it is accepted as the cause of death. Where there are
disagreements, the case is set aside for further review by
a third physician. In case of further disagreement by
the third physician, the case is coded as undetermined.
A detailed description of the NHDSS has been reported
elsewhere (19-21).

At the commencement of surveillance activities (about
21 years ago), the NHRC did not have an ethics commit-
tee and so the research tools, including the VA tools,
were not taken through any formal ethics review process.
Approval for surveillance activities was obtained from
the Ministry of Health. Currently, the NHRC has an
Institutional Review Board (IRB) with a Federal Wide
Assurance (FWA00000250), and both the VA and other
surveillance data collection tools have been reviewed and
approved by the Board (NHRCIRBI115).

Following the regulatory approvals, intense community
engagement activities were pursued by the NHRC before
initiating data collection in the field (22). Community
meetings were held with people and opinion leaders in
various communities, and the objectives and procedures
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involved in surveillance activities were explained to them
in order to obtain their support. Verbal consent was
sought at the individual level, and the content of the form
included the purpose of the study, procedures involved,
risks and benefits of participation, opportunity to with-
draw, confidentiality of the data, and contact persons in
case individuals needed further clarification.

Study design
In-depth interviews (IDIs) were conducted with key
informants, and data were triangulated with observation
and field notes. The data were collected in August 2010.
Two graduate-level research assistants who were fluent
in the local languages of the study area and had about
three years of experience in moderating focus group
discussions (FGDs) and conducting IDIs within the
research setting were employed to carry out the inter-
views. They were trained on the research protocol and
the data collection tools and consent procedures for a
period of two weeks. The data collection tools were pilot
tested in the field, and all necessary amendments made
before they were deployed to the field. All the commu-
nity-level interviews were conducted in the local lan-
guages (Kasem and Nankani), while those with the field
staff and coders were done in English.

Sample

For the purposes of data collection, the NHDSS has
divided the district into five zones — the East, West, North,
South, and Central zones. The East and South zones are
Nankanis, while the North and West zones are Kassenas.
The Central zone is cosmopolitan and was therefore not
included in the sampling frame. One of the zones was
randomly selected to represent each of the ethnic groups —
the East for the Nankanis and the North for the Kassenas.
Within the zones are clusters that are made up of a
maximum of 99 compounds. One cluster was randomly
selected from each zone. The community key informant
(CKI), whose catchment area included the selected cluster,
was invited for an in-depth interview — two in all.

In establishing the NHDSS, a team of CKIs were
engaged by the centre to record all pregnancies, births,
and deaths that occur in their localities to complement
routine interviewer coverage (19-21). Community leaders
select CKIs based on their honesty, literacy, knowledge
of the traditions of the community, and willingness to
work for a token fee. The CKlIs assisted the research
team in identifying two chiefs, two ‘landlords’, and two
district assembly members for IDIs. Chiefs and landlords
are the repositories of traditional knowledge, while as-
sembly members may have both traditional and political
knowledge of their communities. CKIs, chiefs, landlords
and assembly members are opinion leaders. The deter-
mination of who was invited to participate in the study
was left to the discretion of the CKIs, who were guided
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by their traditional knowledge of the community and
a minimum criterion to select individuals who could
provide cultural knowledge on bereavement as it relates
to the VA process. The researchers could only con-
firm the appropriateness of the participants during the
interviews.

The NHDSS has four core field staff responsible for
VA data collection. All four were included in the list of
respondents to explore their understanding of the local
culture and their experiences with VA data collection.
Other key informants included four out of the five expert
coders (the fifth was not available) to explore their views
about potential ethical issues that they may have identified
in their review and utilization of VA data. Coders are
research clinicians who understand and appreciate the
VA process, and therefore their views were relevant in
shaping the data collection process. Limitations in the data
that they use in making the cause of death determina-
tion could lead to a significant number of cases being
classified as undetermined, as identified by Allotey and
Reidpath (23).

Finally, the 10 most recent (within two weeks of the
study) community members to have granted VA inter-
views were purposively selected as community respon-
dents for the study. Ten additional interviews were
conducted to make 20 when an initial review of the data
revealed further themes to be explored. Two weeks was
considered short enough to reduce recall bias so that
respondents could adequately share their experiences
during their encounter with the VA team. Unsurprisingly,
all the community leaders identified were male, and family
members interviewed about VAs were female.

Data management and analysis

All the interviews were tape-recorded and transcribed in
English, and thematic analysis was performed using QSR
NVivo 8. Two researchers coded the interviews indepen-
dently. Interpretation of the results incorporated the
varied views of the research participants. Verbatim quotes
from each of the groups are used to elucidate the issues
discussed in this article.

Ethical considerations

The study was approved by the NHRC IRB (NHR
CIRBO093). Informed consent was obtained from partici-
pants in their preferred language after they were told
the purpose of the study, procedures involved, risks and
benefits of participation, right to withdraw or refuse to
participate during the interviews, procedures to ensure
that participants are not identified in relation to their
study information and contact people in case interviewees
needed further clarification.
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Results

Bereavement and mourning

Deaths in the KND are marked by elaborate funerals
consisting of traditional performances and rituals with a
focus on mourning the loss. Mourners and sympathizers
include close and distant relatives, prominent people in
the community, and friends of the deceased and those
of family members. The elaborateness depends on family
wealth and social status. Regardless of the wealth of the
family, however, there are traditional expectations that all
visitors to homes where a death has occurred contribute
something in cash or in kind to show sympathy and to
acknowledge the real loss in resources to the family as a
consequence of the death. In real terms, these in-kind
contributions may be drinks, kola nuts, and livestock.
This contribution is necessary regardless of the age or
role of the deceased. However, the value of the contribu-
tion varies depending on the social status of the deceased,
as the following shows:

Let’s take it that it’s a chief who died, you have to go
to an elderly person who is always with the chief and
can give you the information. So going to see those
people, you must send kola-nuts and drinks to greet
them before you ask them. (VA respondent)

As with most traditional practices, there have been
some changes with increasing development of the rural
areas. The duration of mourning, for instance, used to be
predictable and related to the time of burial and the age
of the deceased. However, with the advent of refrigeration
this period is harder to determine, as illustrated by the
excerpt below.

It depends on who has died and whether the family
has money or not. Nowadays, we have fridges and
those who can afford it can put their dead people
there while they prepare for the funeral but that
is for the old people who die. They put the dead
person in the fridge to prepare for the funeral,
to inform in-laws, friends, relatives and people who
live outside the village because they all have to put
resources together for the funeral. Sometimes it can
take a year before the funeral but that is if you have
[wealth]. If you have money you can give those who
come to mourn with you beer and take-away (pre-
packed lunch); if not, you just give them water or
pito [locally brewed alcohol made from sorghuml].
(Opinion leader, assembly member)

Engaging with relatives of the deceased

Although the bereavement and mourning practices were
well known by the field staff, they did not always follow
these procedures during visits for VA data collection.
As part of the standard procedure of the research centre,
and in adherence to ethics requirements, researchers and
field staff from the research centre are not authorized
to offer any gratuities to avoid any perception of coercion

to participate in research. The engagement with bereaved
families is limited to offering sympathies and obtain-
ing verbal consent before carrying out the interview. The
limited engagement had been noted by some of the
respondents.

That one, I think that if the Centre [Navrongo
Health Research Centre] can always give us some-
thing that we can give to them after interviewing
just to say thank you as a way of sympathizing with
them because in our local homes when you go to
greet someone in the house you have to show some
level of respect or concern. When the Centre is able
to do this, the people will be ready to give the
correct information .... They [Navrongo Health
Research Centre] say they don’t have money to do
that and that they don’t want the people to be forced
to take part because of that. (Data collector)

Emotional distress

Emotional distress was described in different terms by
participants. Community leaders spoke about the im-
portance of both nuclear and extended families and
the extent of grief depending on the relationship and
the role of the deceased. Data collectors spoke about
encountering severe distress in families where the loss
was of an only child or where both mother and infant
were deceased. They reported several instances where
data collectors were denied interviews by relatives of the
deceased.

Mostly they refuse to do [the interview] because she
has lost her only child and your interview has
nothing to do with its come back. (Data collector)

Similarly, respondents who were in a close relationship
with the deceased and those for whom the deceased was
the sole source of income also expressed distress and
reluctance to engage in VAs.

Because I lost my old lady and she came to remind
me of her again and when she asked me the question
and I was narrating to her, it was disturbing me in
the heart and I wanted to stop her from asking me
those questions. (VA Respondent)

The nature of the death and therefore the core subject of
the VA were also significant in the severity of distress
caused by the VA interview. Specific circumstances that
caused more distress included death from a short illness
or a road traffic accident because these were sudden and
unexpected. The grief process for such deaths was there-
fore described as qualitatively different.

For the road traffic accidents when you get to that
point, it is always pathetic because many are always
crying. When you ask for the history, it is that part
that they start to shed tears. For instance, when they
narrate it and you start to write, before you raise
your head, they have already started crying. (Data
collector)
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The VA team reported that efforts have been made over
the years to be sensitive to cultural issues by extend-
ing the period between the death and interview, but the
strategy has not been very successful as some women still
break down in tears during the interviews regardless
of the length of time following the death.

So there may be problems because often the concerns
are that their relatives have died and people are
mourning and you go and remind them again. It is
something which is a bit of a problem at times, so
what they have done over the years is to be very
sensitive to those cultural issues and give some time to
the people to get over the death before you approach
them to talk about it and even [then] I am told
when you are talking about the child death particu-
larly, the mothers break down and cry. (Coder)

Timing of VA interviews

Field staff reported that there are no specific instructions
from the research perspective on how soon after death the
VA should be conducted. The only instruction is that it
should be recent enough to avoid recall bias. This means
technically that interviews can be conducted as soon
as the field staff is notified of a death, or much later if the
death is not identified until the census round. There was
no cultural guidance either; that is, there are no taboos on
when the events leading up to the death could be spoken
about. However, there were instances where mourning
and associated rituals were carried out over a protracted
period of time. Data collectors either had to wait out this
period or risk offending cultural sensitivities by ignoring
them.

For neonate, infant, and child deaths all are seen as
children — so after the burial it can take two weeks
before we go to conduct the interviews because if
you go immediately they may still be mourning and
they wouldn’t be able to give you the right informa-
tion. But for maternal death that is an adult, a week
or two is okay. The ‘spirit child’ usually takes longer
than the rest because they don’t even want to admit
that such a person was killed because they see it to
be a disgrace to their families since everyone has the
perception that a ‘spirit child’ is capable of destroy-
ing a whole house — so they have to eliminate it
before it starts to kill people. (Data collector)

Furthermore, the availability of functioning morgues has
resulted in protracted funeral arrangements for ethnic or
religious groups that do not have strict requirements for
how soon after death the burial needs to occur. Although
generally it takes between one and three months before
VAs are conducted, sometimes VAs are carried out within
a week of the death.

So at times it takes about a month before we go to
interview the person, and other times it can take
only one week. (Data collector)

Cultural imperatives and the ethics of VA

Feedback on cause of death

Within traditional systems, knowing the cause of death is
important; it holds meaning for the bereaved, and it is
important to guide the spirit of the deceased. The
‘spiritual’ cause is often determined by soothsayers,
traditional practitioners, or religious people. Such con-
sultations are usually commissioned by compound heads.
In order to avoid confusion in the family, the outcomes
of such consultations are often kept secret and dealt with
according to traditionally laid-down protocols.

There are bad spirits in this world. Nobody dies out
of nothing but there are certain deaths that you can
never know their cause but the compound head who
doesn’t sleep at night will know. They can go to a
‘vuru’ [soothsayer] to know all what happened but
when they find out they keep it secret. They don’t
let it out to people else it will cause confusion in the
house. Only the elders get to know. If you people
can tell us why the person died, maybe we will not
go out looking for it again to cause problems.
(Opinion leader, landlord)

When researchers seek consent from families to deter-
mine a clinical cause of death, the expectation given is
that the data collected will lead to further information
to provide some meaning to the loss. However, it is not
standard practice for researchers to return to individuals
or families to provide them with this information once it
has been processed. The reason given is that coding is
based on expert decision making rather than the exact
cause of death. Feedback has traditionally been at the
community level, where the broad causes of death are
explained to community members.

That is not our business. In conducting VAs, our
business is to look for the cause of death, period.
At a later time we can talk of interventions not to
individuals or families because at the end of the year
usually there are reports that are generated and
there are disseminations that are carried out in the
communities on all studies and these things are
captured there as causes of death. What is probably
killing the people or what are the diseases that are
killing the people. But as [of] now, we do not go
back to tell the families the causes of their relatives’
deaths. Our business is to ask them about the causes
of the deaths and how your relative died and we
will use our scientific methods together with your
narrative and assign a particular cause to it. Some
cases we can’t confirm it exactly so we actually have
no business to go back and say 100% this is the
actual causes of a death that killed Mr A or Mr B.
(Coder)

Lack of feedback at the family level was raised by all
families and communities. Some specific questions were
raised where there was a possibility that it was a
preventable illness.
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If they tell you and you know, you can always
prevent yourself from these diseases so that in future,
such a thing will not happen to you because you
might not know but those who came and conducted
the interview will know so when they give you the
feedback it will be better. (VA respondent)

Confidentiality of VA data

Respondents highlighted a number of concerns about
confidentiality relating to the process of data collection,
the content of the information that was collected, and
ultimately what the cause of death may turn out to be.
One particular concern was the one-to-one interview ideal
which reflect Western norms of medical information given
but may not necessarily apply in collectivist societies such
as that of the Kassena-Nankana District. For instance,
when data collectors went to collect data within the com-
pound, they could not control who was present during the
interview — particularly since a death was the sort of event
that brought family members together to support each
other. Not only was it difficult to guarantee confidenti-
ality within the household, but also there were implica-
tions, both positive and negative, for the quality of the
data collected.

If a man dies and you are interviewing his wife and
the compound head is around you cannot sack him.
He also sits and listens because you have already
explained to him why you came. So where the woman
cannot provide certain information that you need,
the compound head can chip in and say can you
remember this or that happened? (Data collector)

Concerns about confidentiality were also raised about
deaths that were potentially as a result of stigmatizing
diseases.

In this community, if people see you growing lean,
they will start pointing hands and saying things, so
if you people let the people know that what they
were talking of is true, it will bring problems to us
[the family]. (VA respondent)

The coders cautioned against giving out information
that had the potential to stigmatize communities and
advised VA teams to be careful not to confuse their role
as researchers with that of criminal investigators. As
researchers, VA teams are bound by certain ethics, which
include protecting their participants.

The problem may arise when you give out informa-
tion that has to do with, excuse me to say, a
stigmatized disease, for instance like the cause of
death being HIV/AIDS or a narrative that suggests
a death was due to HIV/AIDS. These are where
ethical issues may arise where repercussions could
befall the family members of the deceased. These are
sensitive or medically sensitive information which
we do not have a degree of control over because we
are not in a hospital setting. Also, under the law,
we can be called to bear witness in court if it is a

criminal case and this can be tricky. We wouldn’t
know what to do. (Coder)

Regard for cultural prohibitions

In the Kassena-Nankana society, it is considered a taboo
to mourn or discuss the death of a chuchuru (spirit child)'
in the family. Bad omens such as the death of family
members that are often associated with a ‘spirit child’
make it culturally inappropriate to probe mothers for
information about the circumstances of the death.
According to the community members, talking about
a ‘spirit child’ exposes the family to the risk of having
the child reborn with the same characteristics, beha-
viours, and consequences. VA procedures, however,
require that data collectors visit close relatives of the
‘spirit child’ to enquire about the circumstances sur-
rounding the child’s death. Though the VA team is aware
that asking people to talk about a ‘spirit child’ violates
traditional norms and could jeopardise community
relationships that support cohort maintenance, they are
obliged by the VA process to still visit such families.

[Mt can take so many years and if the house
members don’t realize it early, it [spirit child] can
grow old to about 10 years or until ‘we napiiri o, o
pa debam’ [God is able to identify it for us]. Because
in most cases it can kill its own relatives until such a
time that they realize it is not a good thing, then
they tell the ‘kwo-bia’ [tribal playing mates] because
if you have a ‘chuchuru’ [spirit child] in your house
and you even go out to consult with the ‘vura’
[soothsayers], it [spirit child] will quickly go and
block all the ways they can use to know that it is a
chuchuru such that you cannot identify it. But, the
tribal play mates can ‘fogibayiga’ [prepare them-
selves spiritually, and] identify and kill it. (Opinion
leader, chief)

Like I have said, if a chuchuru dies and the
chuchuru undertakers come to carry it away, no-
body comes to greet the funeral because the
perception is that if people come to greet, it will
come back again. So they go to throw it away and
never to come back at all. (Opinion leader, CKI)

Data collectors often find out about a ‘spirit child’
through the use of euphemisms like ‘the child was thrown
into the bush’. Community members believe that some
‘spirit children’ are able to hide themselves from sooth-
sayers and are not discovered until the child is up to 10
years old. If the family is ‘fortunate’, then God will help
them identify the spirit child, but generally, it is believed
that only the kwo-bia (tribal playmates), who have the
spiritual powers, can identify them.

A “spirit child” is a child born with physical abnormalities such as
teeth at birth or whose birth is followed by a series of mysterious
events such as incurable diseases or death of family members.
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You know nobody wants to have a spirit child in his
home because it is a very destructive being. So the
moment you realise that it is a spirit child we get
some particular people to kill and bury it in the
bush. (VA respondent)

Also, in the Kassena-Nankana tradition, it is prohibi-
ted to discuss the death of a traditional authority such as
a chief or a landlord prior to the formal announcement of
the death by the family. Funerals of this category of
people are elaborate and logistically demanding. Families
therefore require adequate time to gather resources and
to inform all who need to be present at the funeral.

In our ‘Kassena-chonga’ [Kassena tradition] it can
take about one or two months before people get to
know that the chief is no more. Nobody talks about
it until it is announced and others get to know when
they see certain things happening around the house.
The landlords too, they hide and bury them. For
instance, if a landlord dies anywhere, they will
secretly come and inform the chief that one of his
subordinates is no more. So if there is a problem
and he was supposed to be around him to solve it
you will know because they will send a representa-
tive. They secretly bury him and get the necessary
people to perform the necessary rites before they let
people hear about it because it also pulls crowd.
(Opinion leader, chief)

Discussion

This study reveals the cultural sensitivities in VA proce-
dures at the individual, family, and community levels that
need greater consideration not only for ethical reasons
but also to ensure the quality of VA data. Discussions
of some deaths are culturally prohibited, and confidenti-
ality is needed for cohort maintenance. VA teams are
called upon to engage in culturally appropriate bereave-
ment practices such as the presentation of tokens and
to provide feedback on cause of death. The need for
VA teams to consult with communities for guidance
on the most appropriate time interval between death and
VA interviews was emphasized. A summary of the study
findings are contained in Table 1.

DSSs, established primarily for longitudinal research
and used for community-based intervention trials, are
subject to ethics principles. Critical for the success and,
arguably, the ethical conduct of the research is the need
to establish and regularly negotiate a relationship with
the community. A good relationship with the community
is important to mitigate the pervasiveness of ongoing
data collection. Essentially, this means that DSS research
teams need to take on community engagement activities
that complement data collection. Such activities will go
beyond the community engagement process outlined by
Tindana et al. (22) to include adherence to local customs,
such as funeral rituals that require gift giving that should
not necessarily be assessed under the ethics criteria

Cultural imperatives and the ethics of VA

Table 1. Key findings

1. Traditional expectations exist for all visitors to homes where
a death has occurred which include the contribution of
something in cash or in-kind to sympathize and acknowledge
the real loss in resources to the family.

2. VA teams do not offer gratuities to families of the deceased
based on perceived coercion to participate in the VA process.

3. Emotional distress is influenced by the relationship between
the respondent and the deceased, the role of the deceased in
the family, the lost of an only child, the lost of both mother and
infant and the nature of the death.

4. VA teams have no standard protocols for the timing of VA
interviews. This includes how long after death and at what
stage of the funeral the interview should be conducted.

5. It is not standard practice for VA teams to return to individuals
or families to provide feedback on cause of death but
community members are expressing interest in receiving
feedback.

6. All carers for the deceased are usually brought together for VA
interviews and this has implications for confidentiality and the
quality of VA data.

7. Discussion of some deaths are culturally prohibited and
therefore lead to refusal of interviews.

of incentives or coercion (24-27). Indeed, any use of
VA, including civil registrations, should be guided by
basic principles of collaboration (28) with communities
and should seek as a final outcome the empowerment
of communities to ensure that the process of accessing
mortality data does not impose practices that conflict
with traditions This can be achieved through commu-
nication and meaningful consultation with communities
to establish partnerships during the design of VA surveys
and throughout the data collection process.

The involvement of CKIs or community advisory
committees who are knowledgeable in the local customs
and culture of the people would further support VA
teams regarding the extent to which traditional protocols
need to be observed, particularly for families of the
deceased. This could include timing of the interviews,
gifts to be presented to the bereaved family, and tradi-
tional expectations for specific deaths. In some cases,
visits to sympathise with the bereaved family prior to
the day of the interview may be recommended to learn
the best approach to conducting the interviews and also
to prepare relatives of the deceased for the impending
interview. Considering the huge number of deaths that
civil registrations using VA approaches deal with, it may
be impossible for such systems to go beyond sympathiz-
ing with relatives of the deceased in their engagement
process. However, professionals engaged in the process
should be capable of preparing individuals or families
psychologically for the impending VA interview by
sympathizing with them appropriately.
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Although intense community engagement activities
were carried out at the start of surveillance activities in
the KND in 1992 (19, 20, 22), individuals participating
in VA interviews may still require information with
regard to VA procedures and the overall objective of
the activities. This is often conveyed to respondents
during the informed consent process, which has tradi-
tionally been verbal. Data collectors are not required to
document the consent of participants before carrying out
their interviews. However, considering that the VA
process is beyond minimal risk, there has been a call
for written informed consent for participants in VAs (15).
In settings where VA is used for civil registrations,
individuals and families will be required by law to
participate in VA interviews, but this does not absolve
the professionals involved in the process from providing
them with information on VAs and the objectives of the
procedure in a sensitive manner.

The ethical principle of respect for persons, which
acknowledges the right of the individual to choose to
either participate in a research activity or not, is necessary
in the process of enrolling people into VAs. It has been
argued that there is total cooperation of inhabitants in
surveillance communities, which ‘can threaten the ability
of individuals or households to make truly autonomous
opt-in decisions’ (29). This is because a decision by
individuals and households within surveillance commu-
nities, or under compulsory registrations, to opt out has
been made almost impossible by their location and by
law. Recounting events surrounding the death of a close
relative could bring about severe emotional distress (15).
In research settings, this demands that the individual
is given the opportunity to make an informed decision
based on a culturally appropriate consent process. This
includes the language used in seeking consent, the
feasibility of using written consent, and the possibility
of using other approved approaches such as pictographs
and ethnographic methods.

Also, Chandramohan et al. (15) have indicated that
some field staff on VAs come from surveillance com-
munities, and therefore confidentiality of information
cannot be guaranteed. Due to linguistic barriers and the
cultural sensitivity of death enquiries, the use of such data
collectors may be inevitable. The situation is even more
complex when, in order not to compromise the quality of
the data collected, all family members who cared for the
deceased are brought together to provide information
during the interviews. Although this collective provision
of information could threaten confidentiality and poten-
tially stigmatize families and communities, it does offer
an opportunity for cross verification and validation of
the VA data. It is unlikely that the collectivist societal
structure that exists in many countries where VAs are
performed can be subjected to change and so it may be
more feasible and appropriate to consider how the VA

mechanism operates effectively within these contexts. One
option is to consider separate interviews with all carers
for the deceased but the onus lies with VA teams and civil
registrars using VA to set up internal structures to protect
participants.

Individuals and families who suffer a significant loss
may require counselling to calm down their feelings,
thoughts, and experiences prior to mortality enquiries.
In this regard, it has been suggested that VA data
collectors be adequately equipped with counselling skills
(15). However, before providing such services, individuals
engaged in mortality enquiries will need to understand
the bereavement culture of the communities they work
in, the different models of mourning, and the different
factors that may affect the grief response of individuals
and families. Factors that were reported to significantly
affect the grief response included the relationship be-
tween the respondent and the deceased, the role of
the deceased in the family, the loss of an only child,
the loss of both mother and infant, and the nature
of the death. These factors are similar to those found by
Chandramohan et al. (15). For VAs in both research and
civil registrations using active methods of data collection,
it is important that the counselling approach adopted is
designed in collaboration with the community to ensure
its relevance. As demonstrated from the results, data on
‘spirit child’ deaths, for instance, would require critical
negotiation to facilitate disclosure by families. Clearly,
VA staff in both research and civil registrations would
have to be equipped with appropriate counselling skills as
part of their professional training.

The culture of mourning in traditional African society
usually takes a long time to complete (30). The prolifera-
tion of functioning morgues has further compounded
this problem. This demands that data collectors allow
enough time for the family to mourn the deceased before
contacting them for VA interviews. The appropriateness
of this lies in the suggestion that recall bias is not
a problem in recounting tragic events such as death
(31, 32). General recommendations regarding the length
of time between death and VA interviews range from
three months (33) to two years (31, 34). However, beyond
the issue of recall bias, researchers and state registra-
tion authorities may need to explore more systematically
what the appropriate cultural compromise would be for
specific deaths and provide the needed guidance to field
staff as they endeavour to collect VA data.

In countries where Islam is dominant, like Malaysia,
there are cultural imperatives for burials to occur within
24 hours of a death and religious beliefs that preclude
post-mortem examinations, which are often perceived
as mutilation of the body. Indeed, in such settings, VA
approaches may be preferred for cause of death determi-
nation. Similarly, within the context of many African
cultures, for instance, death is considered inevitable and
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the loss is often mitigated by the possibility of reincarna-
tion (35). Within several African cultures, the belief is
held that the discarnate soul is born again in another
body a number of times. The re-embodiment is dependent
on the type of funeral rites that are performed, parti-
cularly to protect against the reincarnation of social
outcasts, public miscreants, lepers, and witches (36).
These beliefs are powerfully illustrated in rituals follow-
ing the death of children in the KND believed to be ‘spirit
children’ or chuchuru. The belief in ‘spirit children’ is
closely bound to maternal and perinatal morbidity and
mortality (23, 37), and it is culturally inappropriate to
discuss the death of a ‘spirit child’ without provoking
traditional sensitivities. The belief system is considered
important enough to override any public health require-
ment to determine cause of death. These belief systems
clearly extend to various degrees across many cultures,
and the VA protocol and other requirements for ascer-
taining cause of death need to embed approaches to
managing these belief systems within the process of data
collection.

Individuals contribute information towards the deter-
mination of cause of death, but these individuals do not
benefit directly from the VA process. As advanced by the
Belmont report, an injustice occurs when some benefit to
which a person is entitled is denied without good reason
or when some burden is imposed unduly (38). Individuals
can benefit from feedback on the probable cause of death
of their relative if such information can help either the
individual or family take precautions against an impend-
ing health crisis. Fottrell and Byass (39) have argued for
the use of mortality measures to detect humanitarian
crises for public health interventions at the population
level. This article extends the discussion to crisis at the
individual and family levels. From the study, respondents
have often expressed the desire to know the cause of
death of their relatives during death narratives, but this
request has not been met by VA teams. The arguments
offered in the data for not providing such feedback is that
cause of death based on VA data does not have the full
confidence of physicians. There is, however, no funda-
mental reason why a physician’s opinion based on a VA is
different from feedback from a physician issuing a death
certificate. Feedback is especially crucial in the case of
communicable diseases in order to avoid a health crisis
for the family. One could argue that if data from VAs are
reliable to inform priorities in health interventions, then
such data could be useful to the spouse of an individual
who died from HIV/AIDs. Consequently, even though
the results of VAs may not have the full confidence
of physicians, as purported in the data, they may form the
basis for further investigations by the individual or
family. The process of feeding back cause of death may
risk stigmatizing individuals and families and therefore
care must be taken to ensure that only individuals who
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can benefit from the information receive it. For state
registrations systems, feedback to individuals or families
may not be feasible due to the huge populations involved
but may be a necessary part of the VA process in the
research context.

Where individuals opt for feedback on the cause of
death of their relative, the surveillance system should
be able to provide ancillary care for any investigation that
leads to the discovery of the suspected illness in the
respondent. Ancillary care is that which is not required to
make a study scientifically valid, to ensure a trial’s safety,
or to redress research injuries (40). Practical steps have
been outlined to guide researchers in providing ancillary
care (41). According to Carrel and Rennie, the principle
of ancillary care is commonly misunderstood to apply to
only clinical trials, but participants in routine surveillance
systems have the right to such care (29).

Study limitations

Detailed description of the mourning culture for spe-
cific deaths and its effect on distress was not studied as
they were beyond the scope of this article. A longitudinal
study design will be required to study these relations.

Also, the selection of our sample was based on time
to interview and not necessarily the cause of death. We
are therefore unable to tell what the impact on our results
would have been if our respondents were selected based
on the cause of death.

Finally, due to the design of the study, we are unable to
give quantitative measurements to the different levels of
distress associated with the factors that were reported to
influence it.

Conclusions

With increasing focus on improving the capacity of
developing countries to undertake research for health,
the establishment of IRBs for ethical research has been
given priority (42). This is evident in the increase in
funding and other types of support available to enhance
the ethics review process in research. In considering the
ethical merits of research protocols, IRBs are guided by
international guidelines and principles from key docu-
ments such as the Helsinki Declaration and the Belmont
Report (38, 43). There is, however, no formal procedure
for considering the ethics of other methods involving
death registrations, such as compulsory civil registrations.
That notwithstanding, the principles guiding research
studies are almost universally accepted. Although they
arise from a particular historical and cultural context and
were conceived primarily for the purpose of monitoring
clinical and experimental research with human subjects,
the principles can be adopted with a commensurate
critical analysis of the type of investigations and the
cultural context in which the investigations are being
carried out.

Citation: Glob Health Action 2013, 6: 18570 - http://dx.doi.org/10.3402/gha.v6i0.18570

(page number not for citation purpose)


http://www.globalhealthaction.net/index.php/gha/article/view/18570
http://dx.doi.org/10.3402/gha.v6i0.18570

Raymond A. Aborigo et al.

Acknowledgements

We would like to express our deep gratitude to the people of the
KND, especially the research participants and staff of the NHRC for
their participation in this study. We acknowledge particularly the
hard work of Mr. Gideon Logonia and Ms. Harriet Avomah. We are
also grateful to the INDEPTH Network for facilitating the write-up

of

this article and for critical feedback from the Global Public

Health Group at Monash University, Sunway Campus.

Conflict of interest and funding

The authors have not received any funding or benefits
from industry or elsewhere to conduct this study. The
authors declare that they have no competing interest.

References

10.

11.

12.

. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL.

Global and regional burden of disease and risk factors, 2001:
systematic analysis of population health data. Lancet 2006; 367:
1747-57.

. Van Eijk AM, Adazu K, Ofware P, Vulule J, Hamel M, Slutsker

L. Causes of deaths using verbal autopsy among adolescents
and adults in rural western Kenya. Trop Med Int Health 2008;
13: 1314-24.

. Franca E, de Abreu DX, Rao C, Lopez AD. Evaluation of

cause-of-death statistics for Brazil, 2002-2004. Int J Epidemiol
2008; 37: 891-901.

. Anker M, Black RE, Coldham C, Kalter HD, Quigley MA,

Ross D, et al. A standard verbal autopsy method for investigat-
ing causes of death in infants and children. 1999. Available
from: http://www.who.int/csr/resources/publications/surveillance/
whocdscsrisr994.pdf [cited 26 May 2011].

. Garenne M, Vincent F. Potential and limits of verbal autopsies.

Bull World Health Organ 2006; 84: 164.

. WHO. Civil registration: why counting births and deaths is im-

portant. WHO. Available from: http://www.who.int/mediacentre/
factsheets/fs324/en/index.html [cited 16 February 2013].

. Fottrell E, Kahn K, Tollman S, Byass P. Probabilistic methods

for verbal autopsy interpretation: Inter VA robustness in relation
to variations in a priori probabilities. PLoS One 2011; 6: €27200.

. Lozano R, Freeman MK, James SL, Campbell B, Lopez AD,

Flaxman AD, et al. Performance of InterVA for assigning
causes of death to verbal autopsies: multisite validation study
using clinical diagnostic gold standards. Popul Health Metr
2011; 9: 50.

. Vergnano S, Fottrell E, Osrin D, Kazembe PN, Mwansambo C,

Manandhar DS, et al. Adaptation of a probabilistic method
(InterVA) of verbal autopsy to improve the interpretation of
cause of stillbirth and neonatal death in Malawi, Nepal, and
Zimbabwe. Popul Health Metr 2011; 9: 48.

Setel PW, Sankoh O, Rao C, Velkoff VA, Mathers C, Gonghuan
Y, et al. Sample registration of vital events with verbal autopsy:
a renewed commitment to measuring and monitoring vital
statistics. Bull World Health Organ 2005; 83: 611-7.

Killander K, Kadobera D, Williams TN, Nielsen RT, Yevoo L,
Mutebi A, et al. Social autopsy: INDEPTH Network experi-
ences of utility, process, practices, and challenges in investigating
causes and contributors to mortality. Popul Health Metr 2011;
9: 44.

Mpimbaza A, Filler S, Katureebe A, Kinara SO, Nzabandora E,
Quick L, et al. Validity of verbal autopsy procedures for

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

determining malaria deaths in different epidemiological settings
in Uganda. PLoS One 2011; 6: ¢26892.

WHO. A standard verbal autopsy method for investigating
causes of death in infants and children. WHO. Available from:
http://www.who.int/csr/resources/publications/surveillance/ WHO_
CDS_CSR_ISR_99_4/en/ [cited 1 February 2013].

WHO. Verbal autopsy standards: ascertaining and attribut-
ing causes of death. WHO; 2011. Available from: http:/
www.who.int/whosis/mort/verbalautopsystandards/en/ [cited 21
November 2011].

Chandramohan D, Soleman N, Shibuya K, Porter J. Ethical
issues in the application of verbal autopsies in mortality
surveillance systems. Trop Med Int Health 2005; 10: 1087-9.
Tindana PO, Kass N, Akweongo P. The informed consent
process in a rural African setting. IRB 2006; 28: 1-6.
INDEPTH Tools. INDEPTH standardized verbal autopsy ques-
tionnaire (Revised 2003). Available from: http://www.indepth-
network.org/index.php?option=com_content&task=view&id=
96&Itemid=184 [cited 18 May 2013].

WHO. International statistical classification of diseases and
related health problems, 10th (ICD-10) Revision, Volume 2.
Geneva: WHO; 2004.

. Binka F, Ngom P, Adazu J, MacLeod B. Assessing population

dynamics in a rural African society: the Navrongo Demographic
Surveillance System. J Biosoc Sci 1999; 31: 375-91.

Nyarko P, Wontuo P, Nazzar A, Philips JF, Ngom P, Binka
F. Navrongo Demographic Surveillance System (NDSS) Ghana.
Vol. 1 Part C. Accra: INDEPTH Network; 2002.

Oduro AR, Wak G, Azongo D, Debpuur C, Wontuo P,
Kondayire F, et al. Profile of the Navrongo Health and
Demographic Surveillance System. Int J Epidemiol 2012; 41:
968-76.

Tindana PO, Rozmovits L, Boulanger RF, Bandewar SVS,
Aborigo RA, Hodgson AVO, et al. Aligning community
engagement with traditional authority structures in global
health research: a case study from northern Ghana. Am J
Public Health 2011; 101: 1857-67.

Allotey P, Reidpath D. Establishing the causes of childhood
mortality in Ghana: the “spirit child”. Soc Sci Med 2001; 52:
1007-12.

London AJ, Borasky DA, Bhan A, Ethics Working Group of the
HIV Prevention Trials Network. Improving ethical review of
research involving incentives for health promotion. PLoS Med
2012; 9: e1001193.

McGregor J. ‘Undue inducement’ as coercive offers. Am J
Bioeth 2005; 5: 24-5.

McMillan J. Coercive offers and research participation: a
comment on Wertheimer and Miller. J Med Ethics 2010; 36:
383-4.

World Medical Association. Declaration of Helsinki: ethical
principles for medical research involving human subjects. JAMA
2000; 284: 3043-45.

CIO view: ten principles for effective collaboration. ZDNet.
Available from: http://www.zdnet.com/blog/projectfailures/cio-
view-ten-principles-for-effective-collaboration/14190 [cited 15
February 2013].

Carrel M, Rennie S. Demographic and health surveillance:
longitudinal ethical considerations. Bull World Health Organ
2008; 86: 612-6.

Gerber C. Death rituals in Africa. LoveToKnow. Available
from: http://dying.lovetoknow.com/Death_Rituals_in_Africa
[cited 28 July 2013].

Lulu K, Berhane Y. The use of simplified verbal autopsy in
identifying causes of adult death in a predominantly rural
population in Ethiopia. BMC Public Health 2005; 5: 58.

Citation: Glob Health Action 2013, 6: 18570 - http://dx.doi.org/10.3402/gha.v6i0.18570

(page number not for citation purpose)


http://www.who.int/csr/resources/publications/surveillance/whocdscsrisr994.pdf
http://www.who.int/csr/resources/publications/surveillance/whocdscsrisr994.pdf
http://www.who.int/mediacentre/factsheets/fs324/en/index.html
http://www.who.int/mediacentre/factsheets/fs324/en/index.html
http://www.who.int/csr/resources/publications/surveillance/WHO_CDS_CSR_ISR_99_4/en/
http://www.who.int/csr/resources/publications/surveillance/WHO_CDS_CSR_ISR_99_4/en/
http://www.who.int/whosis/mort/verbalautopsystandards/en/
http://www.who.int/whosis/mort/verbalautopsystandards/en/
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.indepth-network.org/index.php?option=com_contenttask=viewid=96Itemid=184
http://www.zdnet.com/blog/projectfailures/cio-view-ten-principles-for-effective-collaboration/14190
http://www.zdnet.com/blog/projectfailures/cio-view-ten-principles-for-effective-collaboration/14190
http://dying.lovetoknow.com/Death_Rituals_in_Africa
http://www.globalhealthaction.net/index.php/gha/article/view/18570
http://dx.doi.org/10.3402/gha.v6i0.18570

32.

33.

34.

35.

36.

37.

38.

Ronsmans C, Vanneste AM, Chakraborty J, Van Ginneken J. A
comparison of three verbal autopsy methods to ascertain levels
and causes of maternal deaths in Matlab, Bangladesh. Int J
Epidemiol 1998; 27: 660-6.

Garenne M, Fontaine O. Assessing probable causes of deaths
using a standardized questionnaire: a study in rural Sengal. Bull
World Health Organ 2006; 84: 248-53.

Byass P, D’Ambruoso L, Ouédraogo M, Qomariyah SN.
Assessing the repeatability of verbal autopsy for determining
cause of death: two case studies among women of reproductive
age in Burkina Faso and Indonesia. Popul Health Metr 2009;
7: 6.

Mbiti JS. African religions and philisophy. London: Heinemann;
1969.

Okwu ASO. Life, death, reincarnation, and traditional healing
in Africa. J Opin 1979; 9: 19-24.

Denham AR, Adongo PB, Freydberg N, Hodgson A. Chasing
spirits: clarifying the spirit child phenomenon and infanticide in
Northern Ghana. Soc Sci Med 2010; 71: 608-15.

Cassell EJ. The principles of the Belmont report revisited: how
have respect for persons, beneficence, and justice been applied to
clinical medicine? Hastings Cent Rep 2000; 30: 12-21.

Citation: Glob Health Action 2013, 6: 18570 - http://dx.doi.org/10.3402/gha.v6i0.18570

39.

40.

41.

42.

43.

Cultural imperatives and the ethics of VA

Fottrell E, Byass P. Identifying humanitarian crises in popula-
tion surveillance field sites: simple procedures and ethical
imperatives. Public Health 2009; 123: 151-5.

Belsky L, Richardson HS. Medical researchers’ ancillary clinical
care responsibilities. BMJ 2004; 328: 1494-6.

Participants in the 2006 Georgetown University Workshop on
the Ancillary-Care Obligations of Medical Researchers Working
in Developing Countries. The ancillary-care obligations of
medical researchers working in developing countries. PLoS
Med 2008; 5: €90.

Anwar W. Establishment of ethical research committees in de-
veloping countries. Q Sci Proc 2012; 2012: 57. Available from:
http://www.qgscience.com/doi/abs/10.5339/qproc.2012.mutagens.
3.57 [cited 27 August 2012].

Emanuel EJ, Grady C, Crouch RA, Lie R, Miller F, Wendler
D. The Oxford Textbook of Clinical Research Ethics. New York:
Oxford University Press; 2008.

(page number not for citation purpose)


http://www.qscience.com/doi/abs/10.5339/qproc.2012.mutagens.3.57
http://www.qscience.com/doi/abs/10.5339/qproc.2012.mutagens.3.57
http://www.globalhealthaction.net/index.php/gha/article/view/18570
http://dx.doi.org/10.3402/gha.v6i0.18570


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF00530065007400740069006e0067007300200066006f00720020007400680065002000520061006d007000610067006500200077006f0072006b0066006c006f0077002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


