
Environmental Research 141 (2015) 31–41
Contents lists available at ScienceDirect
Environmental Research
http://d
0013-93

n Corr
E-m
journal homepage: www.elsevier.com/locate/envres
Communication in a Human biomonitoring study: Focus group work,
public engagement and lessons learnt in 17 European countries

Karen Exley a,n, Noemi Cano b, Dominique Aerts c, Pierre Biot c, Ludwine Casteleyn d,
Marike Kolossa-Gehring e, Gerda Schwedler e, Argelia Castaño f, Jürgen Angerer g,
Holger M. Koch g, Marta Esteban f, Greet Schoeters h,i, Elly Den Hond h, Milena Horvat j,
Louis Bloemen k, Lisbeth E. Knudsen l, Reinhard Joasm, Anke Joasm,
Marie-Christine Dewolf n, Els Van de Mieroop o, Andromachi Katsonouri p,
Adamos Hadjipanayis q, Milena Cerna r, Andrea Krskova r, Kerstin Becker e,
Ulrike Fiddicke e, Margarete Seiwert e, Thit A. Mørck l, Peter Rudnai s, Szilvia Kozepesy s,
Elizabeth Cullen t, Anne Kellegher t, Arno C. Gutleb u, Marc E. Fischer v, Danuta Ligockaw,
Joanna Kamińskaw, Sónia Namorado x, M. Fátima Reis x, Ioana-Rodica Lupsa y,
Anca E. Gurzau y, Katarina Halzlova z, Michal Jajcaj z, Darja Mazej j, Janja Snoj Tratnik j,
Olga Huetos f, Ana López f, Marika Berglund aa, Kristin Larsson aa, Ovnair Sepai a

a Public Health England, Centre for Radiation, Chemical and Environmental Hazards, Chilton, Didcot, South Oxfordshire OX10 8BW, United Kingdom
b Independent TV Director and Communications Consultant, Barcelona, Spain
c Federal Public Service Health, Food Chain Safety and Environment, Brussels, Belgium
d University of Leuven, Leuven, Belgium
e Federal Environment Agency (UBA), Berlin, Germany
f Environmental Toxicology, Centro Nacional de Sanidad Ambiental, Instituto de Salud Carlos III (ISCIII), Majadahonda, Madrid, Spain
g Institute for Prevention and Occupational Medicine of the German Social Accident Insurance-Institute of the Ruhr-Universitat Bochum (IPA), Bochum, Germany
h Flemish Institute for Technological Research (VITO), Environmental Risk and Health Unit, Belgium
i University of Antwerp, Belgium
j Jožef Stefan Institute, Ljubljana, Slovenia
k Environmental Health Science International, Hulst, The Netherlands
l University of Copenhagen, Copenhagen, Denmark
m BiPRO GmbH, Munich, Germany
n Hainaut Vigilance Sanitaire and Hygiene Publique in Hainaut, Mons, Belgium
o Provincial Institute for Hygiene, Kronenburgstraat 45, 2000 Antwerp, Belgium
p State General Laboratory (SGL), Ministry of Health, Republic of Cyprus
q Larnaca General Hospital, Ministry of Health, Republic of Cyprus
r National Institute of Public Health, Prague, Czech Republic
s National Institute of Environmental Health, Budapest, Hungary
t Health Service Executive, Dublin, Ireland
u Centre de Recherche Public Gabriel Lippmann, Belvaux, Luxembourg
v Laboratoire National de Santé, Dudelange, Luxembourg
w Nofer Institute of Occupational Medicine, Łódź, Poland
x Institute of Preventive Medicine, Lisbon Faculty of Medicine, Portugal
y Environmental Health Center, Cluj, Romania
z Public Health Authority of the Slovak Republic, Bratislava, Slovakia
aa Karolinska Institute, Stockholm, Sweden
a r t i c l e i n f o

Article history:
Received 28 May 2014
Received in revised form
28 November 2014
Accepted 2 December 2014
x.doi.org/10.1016/j.envres.2014.12.003
51/& 2015 The Authors. Published by Elsevier

esponding author.
ail address: karen.exley@phe.gov.uk (K. Exley)
a b s t r a c t

A communication strategy was developed by The Consortium to Perform Human Biomonitoring on a
European Scale (COPHES), as part of its objectives to develop a framework and protocols to enable the
collection of comparable human biomonitoring data throughout Europe. The framework and protocols
were tested in the pilot study DEMOCOPHES (Demonstration of a study to Coordinate and Perform
Human biomonitoring on a European Scale). The aims of the communication strategy were to raise
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awareness of human biomonitoring, encourage participation in the study and to communicate the study
results and their public health significance. It identified the audiences and key messages, documented
the procedure for dissemination of results and was updated as the project progressed. A communication
plan listed the tools and materials such as press releases, flyers, recruitment letters and information
leaflets required for each audience with a time frame for releasing them. Public insight research was used
to evaluate the recruitment material, and the feedback was used to improve the documents. Dis-
semination of results was coordinated in a step by step approach by the participating countries within
DEMOCOPHES, taking into account specific national messages according to the needs of each country.
Participants received individual results, unless they refused to be informed, along with guidance on what
the results meant. The aggregate results and policy recommendations were then communicated to the
general public and stakeholders, followed by dissemination at European level. Several lessons were
learnt that may assist other future human biomonitoring studies. Recruitment took longer than antici-
pated and so social scientists, to help with community engagement, should be part of the research team
from the start. As a European study, involving multiple countries, additional considerations were needed
for the numerous organisations, different languages, cultures, policies and priorities. Therefore, com-
munication documents should be seen as templates with essential information clearly indicated and the
option for each country to tailor the material to reflect these differences. Future studies should consider
setting up multidisciplinary networks of medical professionals and communication experts, and holding
training workshops to discuss the interpretation of results and risk communication. Publicity and wide
dissemination of the results helped to raise awareness of human biomonitoring to the general public,
policy makers and other key stakeholders. Effective and timely communication, at all stages of a study, is
essential if the potential of human biomonitoring research to improve public health is to be realised.
& 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. Introduction

Human biomonitoring (HBM) studies can be used to assess
exposure to existing and emerging environmental substances, and
the results can help make informed decisions on health protection.
Effective communication in HBM is not only important for dis-
semination of results; it can also help to achieve good participa-
tion rates and increase the study participants’ agreement, trust
and confidence in the field workers, which can help to ensure
good-quality data (Cargo and Mercer, 2008; Keune et al., 2008;
O’Fallon and Dearry, 2002). Therefore, it is vital that communica-
tion strategies are developed right from the start of a HBM study
and allowed to evolve as the study continues (Sepai et al., 2008).

Traditionally, communication between scientists and the public
has been a one-way process, but this does not take into account
the public’s perception and understanding nor does it involve local
stakeholders in the decision-making process. A two-way approach
is followed in Flanders, Belgium, where risk perception and in-
creased dialogue with local stakeholders are incorporated into the
HBM campaign (Keune et al., 2008). Community-based participa-
tory research, in which the community is involved from the start
with the design of the study, interpretation of results and con-
sequent action (Balazs and Morello-Frosch, 2013), takes this a step
further. Benefits of this approach include community trust in the
researchers, increased use and relevance of the data and improved
dissemination (Balazs and Morello-Frosch, 2013; O’Fallon and
Dearry, 2002). This approach has been successfully applied in
studies where specific pollution is a concern; HBM research in
Ohio after perfluorooctanoate contamination of a residential water
supply raised community awareness and modified individual and
stakeholder behaviours (Emmett et al., 2009). It has also been
applied in general environment health research; the Northern
California Household Exposure Study found the approach in-
creased environmental health literacy and generated individual
and policy action to protect health (Brown et al., 2012).

Communication of HBM results to participants varies by study
but traditionally the ‘clinical ethics’ approach has been used. The
Canadian clinic-recruitment based ‘Maternal–Infant Research on
Environmental Chemicals’ study (Haines et al., 2011) and national
HBM studies in Portugal (Reis et al., 2008) have used this approach
in which just the aggregate results are provided or individual
results are given but only when health-based guidance values and
interventions are available (Morello-Frosch et al., 2009). Other
studies have moved towards a more open approach providing both
individual and aggregate levels results, even if there are no clear
health guidelines. Examples include the household recruitment-
based Canadian Health Measures Survey (Haines et al., 2011), the
Flemish HBM program (Schoeters et al., 2012) and the German
Environmental Survey (Schulz et al., 2007).

Communicating individual results when there is a lack of
health guidance values to interpret the data may empower in-
dividuals or could cause worry and concern (Brody et al., 2007).
Washburn’s experience from interviewing HBM study participants
suggested that frustration due to an individual’s limited ability to
take action to protect themselves from future exposures is also an
issue (Washburn, 2014). Individuals may interpret the results
themselves and take inappropriate action, for example; detection
of chemicals in breast milk may cause mothers to stop breast-
feeding. Arendt discussed how this can occur if the communica-
tion strategy of such HBM studies is not in line with public health
messages for breast milk studies (Arendt, 2008). A discussion with
scientists and local stakeholders in Belgium for the centre of Ex-
pertise for Environment and Health concluded that transparency
should be given priority over a concern that individuals may in-
terpret the results differently to the scientists (Keune et al., 2008).

However, such research needs to consider carefully how in-
formation is communicated and what public health messages are
used (Arendt, 2008). Wu et al. (2009) evaluated the impact of
participating in a HBM study measuring polybrominated diphenyl
ethers in breast milk, on breast feeding practices. The participants
were provided with clear information about the benefits of
breastfeeding and careful consideration was given to the provision
of the individual results (by telephone). Follow up found that
participants who were concerned about the results were reassured
by the study information, the personal communication and the
message ‘breastfeeding is best’. Researchers need to be clear about
the scientific uncertainties, provide information on how to reduce
exposures and put the results into context, for example, by making
comparisons with other populations (Brody et al., 2014).

A communication strategy, to take into account these issues,
was included in the framework and protocols developed by The
Consortium to Perform Human Biomonitoring on a European Scale



Table 1
The main communication tools, materials and activities developed to address the communication objectives of the project.

Communication objective Tools/materials/activities

(1) To promote public awareness of human biomonitoring Press release
Articles in national and regional newspapers
Flyers, posters, banners
Study information leaflets for the public and children
Newsletters
EU and national websites
A TV documentary

(2) To enhance recruitment and informed consent of mothers and their children from several
countries across Europe

Invitation letters and study information
Information meetings with mothers
Consent forms and reply cards
Public insight work

(3) To report individual and collective results and explain their significance to public health Guidance on communicating results for participating countries
A professional network to discuss interpretation of the results and
communication strategies
Study participants results letter,
Chemical information factsheets
Meetings with study participants
Layman’s study report

(4) Ensure transparency and openness by informing diverse stakeholders about aggregate results
across Europe and within participant countries

Technical study report
Policy information sheets and meetings with policy officials

(5) To safeguard translation of results into precautionary and preventative policy EU and national websites
Study information leaflets for general practitioners
Scientific publications and presentations at scientific congresses
Newsletters
Press releases
Articles in national and regional press
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(COPHES) to enable the collection of comparable HBM data
throughout Europe. The framework and the protocols were tested
in DEMOCOPHES (Demonstration of a study to Coordinate and
Perform Human biomonitoring on a European Scale), a pilot study
in which 17 European countries assessed exposure to cadmium,
environmental tobacco smoke, phthalates and mercury in children
and their mothers by sampling urine and hair (Joas et al., 2012).

The communications strategy was developed to encompass each
stage of the DEMOCOPHES project from the publicity and recruitment
of participants, communicating individual and aggregate results, final
conclusions and recommendations for a future European-wide HBM
project. The objectives of the communication strategy were (1) to
promote public awareness of human biomonitoring, (2) to enhance
recruitment and informed consent of mothers and their children from
17 countries across Europe, (3) to report individual and collective re-
sults and explain their public health significance, (4) to ensure trans-
parency and openness towards stakeholders within participant
countries and across Europe, and (5) to safeguard the translation of
results into precautionary and preventative policy.

This paper discusses the development of the communication
strategy, the tools and materials used in the DEMOCOPHES pilot
biomonitoring study, and the lessons learnt.
1 http://www.eu-hbm.info accessed 05/09/2014.
2. Methods

The DEMOCOPHES pilot study aimed to recruit 120 children aged
6–11 years old and their mothers up to 45 years old per participating
country (60 pairs for Cyprus and Luxembourg). Children and mother
pairs were recruited from two sampling locations according to the
degree of urbanisation using the upper and lower category (big city vs.
rural) in each country, not including hot-spots. Urine samples were
measured for cotinine, cadmium and a number of phthalate metabo-
lites. The hair samples were tested for mercury. Some countries also
measured bisphenol A in urine. Details on the study protocol have
been published (Becker et al., 2014).

The communication work built on knowledge gained from an as-
sessment of the current issues in HBM and a stakeholder analysis by
the Expert Team to Support Biomonitoring in Europe (ESBIO) (Reis
et al., 2007). The initial communication plan was outlined in the
protocol written by COPHES (Becker et al., 2014; Casteleyn et al., 2015).
Specific and dynamic strategies were designed for the study partici-
pants, the general public, policy makers and the media and tested in
the pilot study. These strategies took into account participation and
exchange between the whole range of different stakeholders (general
public, study participants, general medical practitioners, paedia-
tricians, local authorities (health, education), school teachers, reg-
ulators, scientists, public interest non-Governmental organisations,
industry, and policy officials) and also considered communication at
regional, national and EU levels.

The main communication tools, materials and activities devel-
oped to address the communication objectives of the project are
listed in Table 1. A sample of materials used in the study is shown
in Fig. 1. A communication plan was created and updated as the
project progressed; it listed the tools and materials required for
each audience and the time frame for releasing them.

2.1. Publicity

To promote public awareness of HBM and to ensure transpar-
ency and openness towards stakeholders two periods of extensive
communication campaigns were identified: before and at the start
of the sampling period and at the dissemination of the results.
Press releases were sent at these stages to journalists, journals,
press officers, policymakers and other relevant stakeholders in
each country. Flyers and posters advertising the work of the HBM
project were prepared for the different stakeholders. These briefly
described the aims of the study and provided details on where to
get more information.

Web-pages were created to inform participants, the public
and stakeholders of progress throughout the study. The EU
website,1 provides information in English on both COPHES and
DEMOCOPHES and is linked to the national websites. It explains
the nature and aims of the pilot study and was regularly updated

http://www.eu-hbm.info


Fig. 1. A sample of communication documents used in the study.
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with documents such as the study information leaflet and fre-
quently asked questions, information on HBM events and news
from the projects and wider afield. The website has a media
section2 with a press kit, a selection of press releases and press
articles and a link to the study documentary.

COPHES gave simple guidance to participating countries on
information that should be included on their national websites in
their national language(s), such as the project and funding logos,
study description, all communication material (letters, leaflets,
flyers), legal information on funding, the protocol and ethical
committee information. At the end of the study, a layman’s report
(DEMOCOPHES, 2013a) and the technical report (DEMOCOPHES,
2013b) were published on the EU and national websites.

Visitors to the EU website could subscribe to an email news-
letter. Three newsletters were circulated by email and published
on the website. They provided updates of the COPHES work to
develop the HBM framework, progress of the DEMOCOPHES pilot
study, reports of consortium meetings and training workshops,
country-specific experiences in biomonitoring and discussion of
current issues in HBM, such as the World Health Organization
(WHO) work on mercury.

An online information exchange and communication platform
with a ‘contact us’ page and a help-desk were available. Visitors
could also sign up for access to a forum for discussion on all as-
pects of the study.

Ways suggested in the protocol to contact the target popula-
tions included:
�
 Advertising the study and website on radio, information ad-
verts in local newspapers.
�
 School liaison visits – where appropriate.

�
 Distribution of leaflets in general health practitioners and

health centres and where mothers may take younger children,
2 http://www.eu-hbm.info/euresult/media-corner accessed 05/09/2014.
for example, play groups.

�
 A short video on the national websites giving an overview of

the project.

2.2. Communication at recruitment and during sampling

COPHES advised recruitment via a population registry because
this method would enable a strictly random population sample to
be targeted. If this was not feasible, recruitment via schools was
recommended. The rationale for the recruitment strategy and the
options considered has been discussed (Becker et al. 2014, Fiddicke
et al., 2015).

The inclusion criteria were mothers, foster- or step-mothers
aged r45 years old and their children aged from 6 to 11 years old.
They must have been living in the same area (city/ village) for five
or more years and only children who live most of the time (416
days/month) with their mother were included. Only one child per
mother (randomly selected) was included in the study. Immigrants
and children from immigrant families were not excluded as long as
they had sufficient ability in one of the national languages. Ex-
clusion criteria were mothers or children living in hospitals, in-
stitutions or being homeless and participants with metabolic dis-
turbances (diseases of the liver, pancreas or kidneys) or abnormal
urine excretion (samples with creatinine concentration below
30 mg/dL or above 300 mg/dL were excluded from the analysis
(WHO, 1996)).

Potential participants received an invitation letter, an in-
formation leaflet, a reply card and consent form. In most of the
countries, children received a tailored leaflet with dinosaur car-
toon characters explaining the study in age appropriate language.
Volunteers who met the inclusion criteria then received a con-
firmation letter; a consent form, urine containers and an instruc-
tion leaflet for urine sampling. For details on this procedure see
(Fiddicke et al., 2015).

http://www.eu-hbm.info/euresult/media-corner


Table 2
Questions asked at the focus group workshops and sent to the people panel.

� Is it clear what the mother is being asked to do?
� Is the language clear and easy to understand?
� Does the leaflet explain what a mother would need to know about

biomonitoring?
� Is the language too technical or full of jargon? (For example: what are

phthalates?).
� Is there too much information/too little or about right?
� Do you think the letter/leaflet would encourage or discourage people from

taking part in biomonitoring? Please give reasons for your answers.
� What more could be said or done to encourage participation?
� Are there any ways in which the information could be improved?
� Is there anything missing?
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2.2.1. Recruitment material
Templates were developed by COPHES for the invitation letter,

consent form and information leaflets as part of the European
protocol. These were adapted and translated by the teams of the
17 DEMOCOPHES implementing countries into national languages.
The standard information that all countries needed to include is
detailed as follows.

The invitation letter – Participants were invited to take part in
the DEMOCOPHES study which, depending on the participating
country, involved an appointment held either at the participant’s
home or at a local centre (school building, health centre, etc.)
which would last about one hour to provide a first-morning spot
urine sample, answer a questionnaire (on home and workplace
environments, possible contact with chemical substances, food
intake and the use of personal-care products) and have a small
sample of hair cut from the scalp.

The participant information sheet – This included a summary of
the research project, details on when and how the results would
be communicated, an outline of the inclusion and exclusion cri-
teria for the study (as listed above), an explanation on how privacy
and confidentiality would be maintained, and that they had the
‘right not to know’ their results.

The consent form – At the appointment, there was time for the
participant to ask any questions, and then they were asked to sign
this form acknowledging that they had read and understood the
information provided. They were asked to agree to the use and
storage (up to 10 years) of their hair and urine samples and
questionnaire data in confidence, by approved researchers for
public and environment health-related research purposes; to be
contacted unless they preferred not to receive their results; to
acknowledge that their participation was voluntary, and that they
could withdraw at any time without giving any reason. An assent
form for children was also developed and used in countries where
this was appropriate or mandatory. The consent form was adapted
by participating DEMOCOPHES countries based on national ethical
requirements. For example, one country required consent to be
obtained from fathers, another required consent from fathers
where the mother did not have sole custody. Another country was
required to provide more information on the storage of samples.

2.2.2. Evaluation of recruitment material
COPHES evaluated the proposed recruitment material by col-

lecting feedback from the public via two public focus groups and a
‘people panel’. The aim was to determine whether participants
understood what would be involved as a study participant, whe-
ther sufficient information had been provided and whether the
documents would encourage them to take part. The feedback was
used to improve the documents before they were sent to the
participating DEMOCOPHES countries and translated into national
languages.

The public insight work was conducted in the UK because it
was both a COPHES and DEMOCCOPHES participating country. Due
to time and cost constraints, COPHES did not run public insight
work in all participating countries but suggested that countries
could conduct their own focus group work to assist them when
adapting the templates to reflect cultural differences or slight
differences in study protocol, e.g. recruitment via schools or
registry.

2.2.2.1. Focus groups. The focus groups were held in January 2011;
Mothers from urban areas in London were invited to attend the
first focus group at a viewing facility in the centre of London and
Mothers from rural areas in Devon were invited to the second
focus group, which was held at a hotel in Exeter. There were 18
participants split across the two groups, some were drawn from
the Health Protection Agency’s (now part of Public Health England,
PHE) people panel (see later for details) while others were spe-
cially recruited for the focus groups.

The focus groups were conducted by trained facilitators of the
PHE public involvement team. The voluntary nature of participa-
tion, permission for audio-recording and group conduct rules, in-
cluding strict confidentiality, respect for differing perspectives and
the need to allow all participants to have the opportunity to share
perspectives, were established prior to all sessions. Participants
received a modest payment to cover expenses at the end of the
session in appreciation for their time and participation.

Each focus group was asked to review three documents pre-
pared for the mothers taking part in the pilot project; the invita-
tion letter, the information leaflet and the consent form and to
provide feedback on the questionnaire. The documents were sent
in advance of the sessions so that the participants could read the
documents at their leisure. The first part of the focus group session
consisted of a short introduction and background to the study and
to general issues around environment and health to help focus
group members understand the aims of the study. The facilitators
used a few select questions to ask, but not hamper, free flowing
discussion as detailed in Table 2.

2.2.2.2. People panel. The people panel was set up to find out what
people know and think about public health issues and hazards
such as infectious diseases, chemicals, poisons and radiation. The
panel is asked to comment on advice provided on the website or
printed materials and encouraged to have a say in the way PHE
plans, develops and provides services.

Emails were sent to 315 members (men and women) asking
them to evaluate the study invitation letter and information leaf-
let. They were given two weeks to review the documents and
answer a questionnaire; the questions are listed in Table 2.

2.3. Communication and dissemination of results

The objective was to report individual and collective results
and explain their public health significance to the public and the
policy makers at a national and EU level. Each country could
choose which guidance values to use because this decision might
be influenced by distinct toxicological judgment and policy at a
national level. COPHES prepared guidance documents for the
participating countries to help interpret the biomarker values
taking into account data from individuals’ questionnaires and
comparisons with health-based guidance values and population
reference values. If no health-based guidance values were avail-
able, participating countries were advised to use the 90th/95th
percentile of a comparable reference population in the respective
country or region or another country. Noting that reference values
are not health-based and that the reference population may not
reflect the study population in terms of exposure and lifestyle



Table 3
Guidance values used for the overall DEMOCOPHES results.

Chemical Children Mothers Reference

Cadmium 0.5 mg/L HBM I 1 mg/L HBM I Schulz et al. (2011)
2 mg/L HBM II 4 mg/L HBM II

Cotinine 50 mg/g creatinine to distinguish between smokers and non-
smokers

Riboli et al. (1995)

Mercury 2.3 mg/g 2.3 mg/g JECFA (2006)
Sum of DEHP metabolites 5-oxo- and 5-OH-MEHP 500 mg/L HBMI 300 mg/L HBMI Schulz et al. (2011)
Bisphenol A 1500 mg/L HBMI 2500 mg/L HBMI German Human Biomonitoring Commission

(2012)
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factors so would add greater uncertainty to the comparison.
The guidance values used for the overall DEMOCOPHES results

are listed in Table 3. Cadmium results were compared with the
HBM I and HBM II value; health-based “HBM-values” derived by
the German Human Biomonitoring Commission. HBM I values
correspond to the concentration of a substance in human biolo-
gical material below which adverse health effects are not ex-
pected. HBM II values correspond to the concentration of a sub-
stance in human biological material above which there is an in-
creased risk of adverse health effects in susceptible individuals in
the general population (Schulz et al., 2011). For cotinine no health
based guidance values were defined but the results were classified
by (I) below limit of quantification, (II) above limit of quantifica-
tion and the generally accepted cut-off value of 50 mg/g creatinine
Fig. 2. An example of the traffic light system used to express the cadmium results in chil
to the guidance value.
to distinguish between smokers and non-smokers (Riboli et al.,
1995). For mercury the guidance value defined by the Joint Food
and Agriculture organization of the United Nations (FAO)/WHO
Expert Committee on Food Additives (JECFA) at their 67th meeting
in 2006 was used (JECFA, 2006). The di(2-ethylhexyl) phthalate
(DEHP) metabolites: (5oxo-mono(2-ethylhexyl) phthalate (5-oxo-
MEHP) and 5hydroxy-mono(2-ethylhexyl) phthalate (5OH-
MEHP)) were compared with the HBM I value in urine (Schulz
et al., 2011). For the other phthalate metabolites measured no
health-based guidance values are available so it was re-
commended to report the values as a distribution and make
comparisons between geographical or other groups. For Bisphenol
A, the HBM I guidance values were used (German Human Bio-
monitoring Commission, 2012).
dren. The arrow was moved to reflect the level of the chemical measured in relation
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A communication plan for dissemination of results was devel-
oped to ensure that communication was coordinated. Dissemina-
tion was proposed in a step by step approach: (1) communication
of the results to the participants of the study, (2) communication
of the aggregate results to the general public and stakeholders
with the policy recommendations, and (3) communication of the
aggregate results at European level. At a national level, ethical
requirements needed to be taken into account, for example, one
country had to report individual results to the family doctors of
the participants. Depending on the country, a symposium was
organised at the national level before or after the communication
of the aggregate results at European level.

2.3.1. Communication of HBM results to study participants
Communication to study participants took place as early as

possible, unless the participant chose not to be informed in ac-
cordance with each country’s ethical requirements. The experi-
ences with ethical approval and data protection are discussed in
(Casteleyn et al., 2015). Each participating mother received a letter
with her and her child’s results, explaining that, this study gave
only a snapshot of their exposure and that finding a measurable
amount of a chemical in their urine or hair did not imply that the
levels would cause an adverse health effect. The results letter used
a ‘traffic light’ system, Fig. 2. Chemical factsheets were enclosed,
which provided information on sources, routes of exposure, pos-
sible effects and ways to reduce exposure.

If results were above the health-based guidance value, im-
mediate personal communication to the study subject was re-
quired, and participants were advised to visit a health practitioner,
which depending on the country was the study doctor, their
general practitioner (GP), an environmental outpatient clinic or a
physician specialised in environmental medicine. They were pro-
vided with a letter written for their health professional, which
explained the study and advised them on what action to take. For
example, in the UK, a health examination and kidney function
tests were recommended if urinary cadmium levels were above
4 mg/L for mothers and 2 mg/L for children. Some countries also
Table 4
Insights from the qualitative work.

Comments during the insight work Recommendation

Was the language suitable for the audience? Remove scientifi
What does this mean, it is too scientific? The information

passive languageWords such as ‘exposure’ and ‘dataset’ were not understood.
‘People have to be wooed to take part’

What concerns did people have? People may need
take part in the r
child have been

Why have you chosen me?’

‘Why are you recruiting in rural and urban areas?’ Develop a video
online forum for

‘Why are you asking me how much I earn?’ Inform participan
why you are ask

Tell me about the chemicals. ‘If it says I have high Cadmium, I have
no idea what these things are?’

It is not necessary
them and where
in electrical batte
could be directed

What about other chemicals? Consideration sh
demonstrated th
chemicals. For ex
region. As a resu
frequently asked

Practicalities People are busy,
that appointmenWill the appointment be at a convenient time?

Where will the study centre be? If not visiting hom
the initial letter.
sent study information leaflets to GP’s. This included more in-
formation on the study, who the GP could speak to for advice and
what to do if a participant contacted them.

2.3.2. Communication of the aggregated results
The country level aggregated results were unlinked from per-

sonal data to ensure confidentiality. The 90th percentiles and
mean values of the overall results were presented, and each
country was represented as a percentage of the DEMOCOPHES
countries average.

The aggregated results and conclusions of COPHES and DE-
MOCOPHES were presented at the Cyprus Presidency Conference,
‘Human Biomonitoring: Linking Environment to Health and Sup-
porting Policy’, held in Larnaca in October 23–24, 2012 (Cyprus
Presidency of the Council of the European Union, 2012a).

In each DEMOCOPHES implementing country, policy officials
were sent a tailor made factsheet explaining the anonymous, ag-
gregated results and relevance to national policy. Meetings were
also held either before or after the Cyprus Presidency Conference
to disseminate the aggregated results and explain the public
health significance to the study participants, scientists, policy of-
ficials and the press. More information on this can be found in the
DEMOCOPHES technical report (DEMOCOPHES, 2013b).

2.4. Communication training

Workshops on communication for national focal points and
fieldworkers organised by DEMO/COPHES were held in Brussels,
December 2011 and in Copenhagen, March 2012. In Brussels, there
were presentations on communicating results by the French In-
stitute for Public Health Surveillance and participants’ responses
to receiving results from a study into endocrine disrupter com-
pounds in California (Adams et al., 2011). The objective of the
workshop in Copenhagen was to develop and understand the
theory behind participatory research and risk governance and to
provide practical support to each DEMOCOPHES implementing
country. Training workshops on fieldwork and sampling also
s

c terms or provide definitions/ explanations of terms.
needs to be more positive by selling the benefits of the research and removing
.

some reassurance that there is not a special reason why they have been asked to
esearch. Explain the sampling process is random and not because the mother/
exposed to chemicals.
to use online to explain the project to participants. This could be supported by an
people to raise questions and concerns.
ts of the type of questions that will be asked and why we might ask them. Explain
ing specific questions e.g. on social-demographic status.
to go into all the health effects of the chemicals but provide a brief description of
they are commonly found in the environment. For example Cadmium is present
ries and cigarette smoke. If people want more information on pollutants they
to download factsheets on specific chemicals from the website.

ould be given to the geographical location of a participant. The Exeter Group
at people living in the South West of England wanted to ask more questions about
ample they were aware of the risks from radon gas due to its presence in the
lt they want to have more information about environmental pollutants. A set of
questions tailored for people in each region could be considered.

make it clear in the initial information how long the appointment will take and
ts are available at times to suit the study population.
es, give people a choice of venues or provide information on where it will be in
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discussed the importance of communication styles including the
use of terminology and body language, when obtaining consent
and asking the questionnaire. More details on the training can be
found on the website.

A network with medical professionals and communication
experts was established for participating countries to exchange
views and expertise on interpretation of the results and on good
communication strategies. To aid discussion of the results, the
network and the national focal point from each DEMOCOPHES
implementing country were invited to participate in three web
conferences, using the Elluminate Live program (Blackboard Inc.,
Washington, DC, USA).
3. Results

3.1. Communication at recruitment and sampling

3.1.1. Feedback from focus groups and people panels
In London, the focus group was composed of eight mothers

aged between 38 and 52 (most were in their 40’s) with children in
the age range of four to 17 years. Four were panel members and
four were recruited specifically for the focus group. The London
group comprised mothers living in urban or suburban areas, for
example, the London Boroughs of Putney, Newham, Richmond and
Merton and the rest came from the suburbs of Kingston, Lea-
therhead and Epsom. The focus group in Exeter was composed of
eight mothers aged between 30 and 54 with children of school age
and teenagers (most were mothers in their late 40’s). Seven mo-
thers were recruited for the day, and one was a panel member. The
Exeter group comprised mothers living in rural communities and
villages in Devon those of Paignton, Whimple, Rewe, Honiton and
Rockbeare. Across the two groups, there included both stay-at-
home mothers and those who were in paid employment. Those
who worked included the following professions: a psychothera-
pist, a housing association worker, a musician, a community de-
velopment officer, a scientist, a healthcare professional, a general
practice manager, a veterinary nurse and a farmer.

For the people panel, of 312 emails sent there was a 7% re-
sponse rate (22 replies), which is similar to the typical response
rate from the panel of 10%. Responders included men and women,
but data were not collected on age or occupation. The low re-
sponse may have been due to the length of the documents to read,
a lack of interest in the topic, or they had taken part in one of the
focus groups. Despite this, the comments were similar to those
received during the focus groups and so enforced the overall re-
commendations from the focus group research.

Table 4 shows insights from this qualitative work and the re-
commendations on how to address the issues raised. The partici-
pants said that the language was too scientific in places and not all
the words were understood so this could discourage people from
talking part. They also said that if they had been asked to take part
they would wonder whether there was something wrong with
them. More details about the chemicals were requested and some
practical details about location of the appointment were missing.
For the questionnaire, they wanted to know why specific questions
on, for example, income, were being asked. In response to the
recommendations, the documents were reviewed for scientific
jargon, which was simplified. In the information leaflet, extra focus
was given to the explaining the type of questions that would be
asked in at the appointment, such as, questions on dietary habits,
where they live, use of personal-care products, etc. Guidance was
provided to the fieldworkers, which explained why specific
questions were asked so they could inform the participants. A list
of frequently asked questions and more information on the uses,
sources and possible health effects of the chemicals were
published on the website.
Lesson learnt: Public insight research can provide feedback on

communication materials from the target audiences to ensure it is
fit for purpose. Materials for recruitment and dissemination of
results should be evaluated during development and after the
changes have been made.

3.2. Experiences during the study

Recruitment was difficult and took longer than anticipated for
most countries but all, except two, managed to recruit the mini-
mum number of study participants. COPHES recommended col-
lecting data on the non-responders via reply cards or directly
contacting people to find out why they would not participate, but
this was not always possible. Often those who were not interested
in participating were too busy to take part and so were not likely
to fill in a response card. In countries that chose to recruit parti-
cipants via schools, considerable time and effort before recruit-
ment could start was required to contact school governors, local
authorities and heads of schools and to encourage community/
teacher/school involvement. One country held a HBM information
day at the school, and this resulted in higher response rates
compared to other countries.

Lesson learnt: Contact with schools needs to occur as early as
possible, at least a year in advance, in order to schedule the
sampling into the next school year and consider how the work
could support the curriculum. Information days for the parents,
teachers and pupils would also enhance engagement and response
rates.

Strategies to engage and interact with study participants will
vary according to the type of project and are subject to the usual
constraints of time, budget and imagination. One country posted a
short video on ‘YouTube’ explaining the study, but social media
was not utilised to its full potential in this study for several reasons
such as time and finance constraints, or a lack of experience in
using such resources. The recruitment strategy required potential
participants to sign-up and arrange appointments via letters and
telephone calls but one country successfully used on-line methods
such as school intranets and e-calendars. This may be a preferable
method for future studies because it allows participants to go on-
line at a convenient time for them. Furthermore, it could help to
reduce the time and costs involved in recruitment administration.

Lesson learnt: Consider how modern communication technol-
ogies and social media can be used for recruitment to enhance
response rates.

Feedback from study participants suggested that the informa-
tion leaflet in this study was too detailed and not always read. The
general consensus from the participants was that they would
prefer less information. Ethical committees often recommend that
an extensive amount of information is given during the in-
troduction or initial contact so that the potential participant is
‘well informed’. Thus, it is a recommendation that the first contact
information leaflet is brief and once a participant volunteers, BUT
before they consent – further information should be given to en-
sure that participants understand what is involved. Detailed in-
formation should also be available on the website and the op-
portunity to ask questions is essential at all stages of the project.
The information leaflet for children was popular and may even be
useful for adults. Lessons learnt from the recruitment strategy are
discussed in detail in (Fiddicke et al., 2015).

Lesson learnt: Do not overload potential participants with too
much information. Provide initial information that is friendly (i.e.
active tense, no jargon, see Table 4), simple and short. If people are
interested in taking part, then provide them with more detailed
information. Do ensure that leaflets are tailored to young children.
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3.3. Dissemination of results

It became clear during the training workshops (see Section 3.6)
that variations in the organisation of the health care systems and
different policies for public health and cultural needs would affect
to some extent, how each country could report back the results. It
was agreed that each country would need to adapt the result letter
to take account of national differences. In some countries where
there is high fish consumption relatively higher levels of mercury
were measured. It was important to balance the information of
mercury levels with public health messages on eating fish. Advice
such as recommendations for how much fish people should eat, the
types of fish that contain relatively higher levels of mercury and the
health benefits of eating fish was included in the results letter.

Lesson learnt: The communication documents should be con-
sidered a template which countries can adapt to suit cultural
needs and national policy on environmental chemicals and public
health. Involve social scientists at the beginning of the study to
help with risk communication.

3.4. Publicity

The start of the project and of the recruitment period was
covered by several newspapers in participating countries and at
European level. Project websites,3 both at European and at na-
tional level, were kept updated with progress and project docu-
ments throughout the project.

The results were presented at the final DEMOCOPHES/COPHES
conference in Cyprus (Cyprus Presidency of the Council of the
European Union, 2012a; European Commission, 2012). It was well
attended and attracted more than 140 participants from 30
countries (27 European countries, Japan, USA and Israel), re-
presenting advocate groups, EU and Member State authorities,
policy makers, industry, WHO, the European Food Safety Author-
ity, the European Environment Agency and academic institutions.
As a result, several European journals showed interest and press
articles receiving wide coverage were published (Cyprus Pre-
sidency of the Council of the European Union, 2012b). A selection
of press releases and articles as well as a documentary are avail-
able on the EU website.2

The DEMOCOPHES results on mercury were used for an eco-
nomic calculation of the cost of the actual exposure of Europeans
to this widespread heavy metal (Bellanger et al., 2013), published
in January 2013, a week before the voting on the Mercury Treaty in
the United Nations and received positive attention.

3.5. The EU website

During the study, communication specialists reviewed the
website and made recommendations on how to improve it which
included (1) to ensure that the target audiences are evident, (2) to
provide a clear mission statement, (3) to use a splash screen to
introduce the two projects, (4) to use a XML site-map and (5) to
optimise the website for mobile devices.

Lesson learnt: Consult communication specialists early in the
process to work with study scientists on the website design and
content.

3.6. Communication training

The training sessions enabled participating countries to discuss
the strategy, learn from each other’s experiences and provide
feedback to develop and update the communication strategy. The
3 http://www.eu-hbm.info/democophes/project-partners accessed 05/09/2014.
professional network and web conferences were useful for ad-
dressing individual countries’ concerns, and the web conferences
were highly attended. Web conferencing meant that more people
could participate, and the time and costs involved could be kept to
a minimum. Web conferencing was also successfully used for other
aspects of the study; the laboratories’ external quality assurance
exercises for chemical analyses in urine (Schindler et al., 2014) and
in hair (Esteban et al., 2015).

Lesson learnt: Training workshops for participating countries, a
professional network with key scientists and physicians involved
in the study from each country, and web conferencing facilities to
facilitate discussions, are useful tools for developing the commu-
nication strategy.
4. Discussion

For a study that involves multiple countries consideration is nee-
ded for the numerous organisations, the different languages, cultures,
policies and priorities. The communication strategy needs to be flex-
ible as it was impossible to provide a ‘one-size fits all’ set of com-
munication documents. Templates with essential information clearly
indicated should be provided and then each country can adjust the
materials to take into account their specific needs and requirements.

The EU and national websites were important tools for raising
awareness and communicating the study to a wide range of sta-
keholders. Bates and colleagues’ report on a workshop to discuss
biomonitoring study design, interpretation and communication
concluded that a website should be a high priority, enabling the
data to be shared with other scientists (Bates et al., 2005). Re-
searchers also have an obligation to the participants and the
general public to be transparent and honest about the design and
implementation of the study as well as how the results and other
outputs will be used. The EU and national websites were used to
communicate such information to the study participants, the
public, the media and others. A study website requires sufficient
resources for it to be truly effective; the time and effort needed to
maintain and update it should not be underestimated.

Qualitative public insight research by social scientists can help
to develop tailored communication materials for study partici-
pants by identifying what people know and why they have a given
view, which can help to maximise recruitment rates (Cargo and
Mercer, 2008). Members of the public from the UK were consulted
on the recruitment material, and their comments were used to
improve the materials but qualitative research involving other
countries would have provided a more European perspective.

Greater involvement of social scientists throughout the project
would have been beneficial for community engagement (Keune
et al., 2008). Balazs and Morello-Frosch, 2013 describe commu-
nity-based participant research as a continuum of effort. The more
the community are able to participate in the research process the
greater the community engagement. The countries which used
schools to recruit participants engaged with the school commu-
nity holding information meetings at the start of the study and for
dissemination of the results. Engagement could be further in-
creased by contacting schools at an earlier stage so that the study
could be designed in line with the school’s curriculum. In future
European HBM studies involving recruitment via schools, it is re-
commended that a school network is established. This would en-
able the schools to share experiences and to learn about other
countries and cultures, and may improve participation.

The EU states that participants in HBM studies have the right to
know their individual results, but also not to know them if they
wish (Casteleyn et al., 2013; Sepai et al., 2008). A key aim of the
communications strategy was to be transparent and open so CO-
PHES recommended that each country report-back all results even

http://www.eu-hbm.info/democophes/project-partners
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though for some of the chemicals (e.g. some of the phthalate
metabolites) no guidelines were available. Many others have re-
commended or taken this approach and provided the results first
to the study individuals, then announcing the aggregate results
nationally and to the broader scientific community (Brody et al.,
2014; Emmett et al., 2009; Haines et al., 2011; NRC, 2006; Scho-
eters et al., 2012).

Before communicating the results of a HBM study considera-
tion needs to be given to the meaning of the results and how to
communicate the potential health relevance or convey where
there was a lack of scientific understanding (Brody et al., 2014;
NRC, 2006). COPHES provided guidance on interpreting results but
appreciated that each country would need to make their own
decisions based on national policies. Senior researchers should
play a role in interpreting results (Brody et al., 2014) and as not all
the countries involved had expertise in HBM studies, the experi-
enced countries could provide guidance and advice, facilitated
using web conferences.

Expressing the implications and any uncertainties of the results
to policy makers is also necessary for them to translate accurately
the results into policy (Hart et al., 2010). Publicity from the start of
the study and wide dissemination of the results to policy makers
and a range of stakeholders, including researchers, industry, sci-
entific regulatory agencies, advocate groups at national, EU and
worldwide level has helped to raise awareness of HBM and its
potential. Requests for the study data and advice on other HBM
protocols have been received and there is growing interest for a
future European wide HBM approach.
5. Conclusions

A communication strategy should include a project plan with
deadlines and milestones with a clear plan for dissemination of
results. It should be seen as a living document and subject to
regular review to ensure that it adapts and remains sensitive to the
on-going evaluation of communications activity. Communication
needs to be considered right from the start of the study and so the
research team needs to be multidisciplinary. Technology/media
specialists can provide advice on the use of communication tech-
nologies and social media to enhance response rates. Social sci-
entists can run public insight research and assist with community
engagement and risk communication. Participants should receive
individual results, unless they refuse to be informed, along with
guidance on what the results mean. This should acknowledge the
uncertainties, provide information on actions to take and be con-
sistent with public health policy.

Effective and timely communication at all stages of a HBM
study, not only to the study participants but also to the general
public, policy makers and other key stakeholders, is essential if the
potential value of HBM is to be realised (Sepai et al., 2008). That is,
the successful translation of study results into policy, the facilita-
tion of subsequent HBM studies and ultimately, the improvement
of public health.
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