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SUMMARY
Typing techniques are laboratory methods used in outbreak management to investigate the
degree to which microbes found within an outbreak are related. Knowledge about relational
patterns between microbes beneﬁts outbreak management, but inevitably also tells us something
about the relational patterns of the people hosting them. Since the technique is often used
without explicit consent of all individuals involved, this may raise ethical questions. The aim of
this study was to unravel the complex ethical deliberation of professionals over the use of such
techniques. We organised group discussions (n = 3) with Dutch outbreak managers (n = 23). The
topic list was based on previously identiﬁed ethical issues and discussions were analysed for
recurrent themes. We found that outbreak managers ﬁrst and foremost reﬂect on the balance of
individual harm with public health beneﬁt. This key question was approached by way of
discussing four more speciﬁc ethical themes: (1) justiﬁcation of governmental intervention, (2)
responsibility to prevent infections, (3) scientiﬁc uncertainty and (4) legal consequences. The
themes found in this study, rephrased into accessible questions, represent the shared ethical
understanding of professionals and can help to articulate the ethical dimensions of using
molecular science in response to infectious disease outbreaks.
Key words: Ethics, molecular epidemiology, outbreaks, public health ethics, typing.
I N T RO D U C T I O N
Even though traditional epidemiological methods are
still the cornerstone of outbreak investigation, the use
of (molecular) typing methods over the past decade
has quickly gained importance [1, 2]. Typing methods
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are laboratory techniques that are used to discriminate
between different bacterial isolates of the same species. They can be highly discriminatory and can tell
something about the degree to which different microbial isolates share characteristics such as a DNA
sequence. If the stability of such a characteristic is
known, then the degree to which different microbes
found in an outbreak are related can be estimated
[2, 3]. This makes the technique very helpful in attributing or discharging sources to an outbreak [4–7].
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During the Escherichia coli O104:H4 outbreak in
Germany in 2011, for instance, the technique was
used to quickly rule out Shiga Toxin-Producing
E. coli (STEC) detected on Spanish cucumber as a
source and eventually attributed the outbreak to
Fenugreek sprouts [8]. In 2012 a large outbreak of
Salmonella Thompson was linked to Dutch smoked
salmon [9]. As valuable as the technique is for outbreak management, the degree of relatedness between
different microbes found in an outbreak inevitably
also reveals relational patterns of the individuals hosting them. This ability of molecular techniques to show
relational patterns between individuals with more
certainty than before, inﬂuences the way we conceptualise ethical issues such as privacy, consent and obligation to avoid spreading a disease [10]. Furthermore
this inference about the directionality of transmission
can easily be perceived by the public as an answer to
the ‘who infected whom?’ question. An answer to
this question may be used for other purposes, notably
in support of legal or moral claims about responsibility and liability [3, 10–13].
Success of future outbreak management strongly
depends on the commitment of the public to cooperate
with outbreak investigation. The public must be willing to provide information, share specimens and temporary constrain liberty and privacy for the beneﬁt of
public’s health at large [10]. This commitment of the
public is not self-evident and can easily be hampered
by careless use of the voluntary information provided
by individuals, especially because in many (if not all)
cases it will be unfeasible to obtain consent from all
individuals involved in an outbreak [3, 10–13].
Ethical reﬂection on the use of typing techniques is
therefore important. Professionals however, may perceive ethical reﬂection as complex and time consuming. The aim of this study was to articulate, explore
and unravel the various ethical perspectives on the
morally complex situation of using molecular typing
methods in outbreak management. This in order to
help professionals to develop a new and richer way
of dealing with the ethical dimensions of using
molecular science in response to infectious disease
outbreaks.

METHODS
Study design
Empirical ethical approach based on dialogue
between professionals.

Participants
For this study we invited professionals who use typing
technique in their daily practice of outbreak
management. In the Netherlands, three groups of professionals are mainly involved in outbreak management: (a) medical doctors (MD) specialised in
infectious diseases control, (b) microbiologists/MD
specialised in microbiology and hospital infections
and (c) public health nurses specialised in infectious
diseases. A total of 23 national representatives were
invited and all accepted the invitation to participate.
From September 2012 through February 2013 a
total of three discussions were organised with, respectively, public health nurses specialised in infectious diseases control (n = 11), MD specialised in infectious
diseases control (n = 7) and a mixed group consisting
of national representatives of hospital MD specialised
in microbiology and hospital infections (n = 3); microbiologists of the National Institute of Public Health
and the Environment (RIVM) (n = 2); and a legal
counsellor of RIVM (n = 1). All groups reached consensuses and consented with the presented summary.

Group discussions
General aim of the group discussions was to make
explicit the shared moral understating of professionals
that use molecular typing techniques in daily practice.
The group discussions were semi-structured and moderated by a MD specialised in infectious disease control (B.R.) and an ethicists (C.C.). The discussions
focussed on ethical considerations regarding the use
of molecular typing techniques in an outbreak situation. Participants were asked to discuss what kinds
of considerations would support a decision to use
the technique and what considerations would give reason to abstain from using the technique. The participants were encouraged to work towards consensus.
In the topic list used for the discussions, we presented participants with ﬁve ethical questions: (1)
Moral obligation to avoid spreading a disease: Can
people be held responsible for transmitting infection?
Why/Why not? (2) Ownership of pathogens: Do biological specimen, and the pathogen found in this specimen, in some way ‘belong’ to the individual they
came from? Why/why not? (3) Informed consent:
How to conceptualise the requirements for informed
consent when using molecular techniques in outbreak
management? (4) Return of results: Should information revealed by using the technique be returned to
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certain parties? Why/Why not? and (5) Legal perspective: Does introduction of molecular typing techniques bring forth new insights that inﬂuence underlying
fundamental concepts of today’s law? Why/Why not?
[10]. These ﬁve ethical issues resulted from a previous
theoretical analysis that included a literature study
and an ethical debate on the use of the technique for
outbreak management [10–13].

information that will help to identify and disarm the
source of an outbreak or of a situation in which the
technique may provide insights on the scope of an outbreak, which will then help to determine the target
population of a vaccination campaign. Finally, it
was considered important to make sure that source
and contact tracing would most likely not be successful without the use of molecular typing techniques.

Analysis

Do individuals have a responsibility to prevent
infection?

The interviews were recorded and analysed through
double coding by hand by two authors (B.R. and C.
C.). Codes were clustered into (recurrent) themes.
Themes and conclusions were approved by all interviewed groups. To make the themes more accessible
for public health professionals, we rephrased the
observed themes into interrogative sentences.
R E SU LTS
Is the possible harm for individuals in proportion with
the expected public health beneﬁts?
When outbreak managers were asked to explore the
speciﬁc considerations that support and oppose the
use of molecular microbial characterisation techniques, they ﬁrst and foremost reﬂected on whether
the possible harms for individuals were acceptable
given expected public health beneﬁts. This key question was approached by way of discussing four more
speciﬁc ethical themes: (1) justiﬁcation of governmental intervention, (2) responsibility to prevent infections, (3) scientiﬁc uncertainty and (4) legal
consequences.
Is governmental intervention justiﬁed in this case?
Outbreak managers speciﬁcally questioned whether
governmental intervention is justiﬁed in a given case,
notably with regard to notiﬁcation procedures and
source and contact tracing, is justiﬁed in the ﬁrst
place. Respondents offered various criteria as to
whether such government intervention is justiﬁed. It
was argued that there must at least be a substantial
public health threat in order to use molecular typing
techniques in outbreak management, real time, without seeking explicit consent of all individuals involved.
Also there should be a realistic expectation that
deploying the techniques will help to mitigate the outbreak. Here, examples were given of an outbreak situation in which the use of the technique may provide

The participants proposed that the balance between
harms and beneﬁts tilts differently in different settings.
It was argued, for instance, that certain individual
professionals in speciﬁc regulated settings carry an
explicit responsibility to prevent the spread of infectious diseases, such as medical professionals, chefs
or food handlers. This was also argued for governments and companies in respect to product safety. In
this context, the deployment of the technique may
not only be useful in determining a source of infection,
but also to exclude a relational pattern between two
microbes, hereby discharging a potential source. In
other, less-regulated settings, the balance tilts the
other way and the protection of the individuals in
terms of wellbeing, autonomy and liberty was considered more important. Here a responsibility to protect
individuals from ‘naming and shaming’ was
introduced.

How to deal with the scientiﬁc uncertainty?
A third major underlying theme addressed in the group
discussions was scientiﬁc uncertainty. Outbreak managers elaborated extensively on the fact that conclusions based on molecular characterisation are always
probabilistic in kind, leaving room for uncertainty. In
practically all outbreaks, it was argued, it cannot be
determined in advance whether the technique will in
fact generate answers, what these answers will be and
precisely how many uncertain factors those answers
might contain. Even though the conclusions that typing
techniques help reach can produce much more clarity
on relational patterns than when using only epidemiological data, those conclusions remain probabilistic.
Outbreak managers struggled with the fact that it cannot be determined in advance whether the use of
molecular typing methods will in fact generate answers,
and how much uncertainty those answers will have.
It was proposed by some participants that an
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epidemiological investigation used to be the cornerstone of outbreak management, and that an epidemiological investigation reveals only circumstantial
evidence. It was argued by others that whereas general
public is well acquainted with the kind of uncertainty
related to an epidemiological investigation, public
expectations of molecular microbiological typing techniques cannot easily be tempered.

What are the legal consequences?
A last recurrent theme in the group discussions was the
harm in terms of legal consequences for individuals.
Participants evaluated the harm resulting from the
use of the technique and whether this ‘legal harm’ is
in proportion with the public health beneﬁt. It was
argued that the decision on using the technique was
inﬂuenced by expectations of legal (liability) claims
for individuals. Professionals seem to anticipate in
their deliberating process on the possibility that information for source and contact tracing may be used at
a later stage as evidence in a court case, which could
have a negative effect on the commitment of the public
to cooperate in future outbreak investigations.

DISCUSSION
The aim of this study was to articulate, explore and
unravel the various ethical perspectives on the morally
complex situation of using molecular typing methods
in outbreak management. This in order to help future
professionals to develop a new and richer way of dealing with the ethical dimensions of using molecular science in response to infectious disease outbreaks.
The basic assumption in this study was that a deeper ethical understanding is accomplished when the
perspective of practitioners is not only used as a
source of reﬂection by the ethicists, but when they
are actually involved in the process of reﬂection and
analysis. Articulating and deﬁning the shared moral
understanding of professionals will help to identify
the ethical issues at stake when molecular science is
used in an outbreak.

What this study adds
We now indeed found that the shared ethical understanding of the professionals differs from the theoretical ethical debate. First, ownership of the biological
specimens, a theme that is considered highly relevant
in the theoretical ethical debates, appeared relatively

unimportant in the ethical discussions of the practitioners. This consideration addresses the question of
who owns a biological specimen isolated from an individual, regarding whether a biological specimen (such
as tissue, blood or stool) and the pathogen found in
this specimen, in some way ‘belong’ to the individual
they came from [14]. Interestingly, ownership was considered of little importance: participants argued, in
line with public health law, that, if governmental interference is justiﬁed, then ownership of pathogens or
specimens is irrelevant.
Dealing with scientiﬁc uncertainty, in turn, was put
forward by the professionals of this study and not
identiﬁed as such in a previous theoretical analysis
[10]. This issue of scientiﬁc uncertainty showed to be
an import issue that greatly inﬂuenced the decision
making process of the professionals working in the
ﬁeld of outbreak management. We observed that professionals struggle with the fact that it cannot be determined in advance whether the use of molecular typing
methods will in fact generate answers, and how much
uncertainty those answers will hold.
We also observed that the potential legal consequences of an outbreak investigation profoundly
dominated the group discussions. This may in part
be explained by a fear of legal claims. Indeed, literature shows that characterisation can be a powerful
instrument in a court of law. Not only in the USA,
where claims may be more common, but also in
Canada and in the Netherlands examples can be
found of molecular characterisation techniques
becoming part of legal arguments [3, 11, 12]. It is
not hard to imagine how information about transmission routes of speciﬁc delicate infectious disease such
as HIV or Ebola, once open for public, can fuel public
debate and harm the involved individuals.
These differences illustrate that there is a gap
between a theoretical ethical debate and a practical
ethical case deliberation of professionals.

Limitations of the study
This study reﬂects the ethical deliberations of a
selected group of professionals in the Netherlands;
other stakeholders such as patients, contacts or other
involved parties did not participate. Arguably, what
is considered morally permissible will also be sensitive
to the cultural and social context and hence be different outside the Netherlands. On the other hand, the
values that are implied here are broadly accepted in
modern medical and public health ethics [15–18].
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It is important to note that the aim of this study was
to describe how health care professionals actually reason ethically, this in contrast to exploring ‘what professionals ought to do’. With this we adhere to the
hermeneutic ethical perspective that theoretical ethical
knowledge will ultimately derive its meaning and
interpretation in the light of and application to practice. We think that articulating the shared moral
understanding of using molecular science in response
to infectious disease outbreaks will create a deeper
and richer ethical understanding than theoretical ethical reﬂection on its own [19–21].
We found that the professionals in this project primarily questioned whether the potential harm the
information may generate for involved individuals is
in proportion with the public health beneﬁt. This is
not new nor surprising since this question represents
the fundamental core of public health ethics: how to
balance the interest of an individual with the interest
of the public at large? Professional boundaries for
what is prohibited, obligatory or permissible in outbreak management reﬂect this fundamental ethical
question. The introduction and use of molecular typing techniques neither changes this fundamental question nor shifts the professional boundaries. It does,
however, complicate the ethical deliberation within
these boundaries.

CO NC LU SI O N
Molecular typing methods can reveal chains in transmission pathways. These new chains all represent individual stakeholders whose interests need to be taken
into consideration. This makes it important to not
only reﬂect on the technical challenges related to
using typing techniques in outbreak management
but also include the ethical challenges. The themes
that we found here and that we rephrased into questions, may help to articulate the ethical dimensions
of using the technique in a future outbreak situations.
More research is needed on how to bridge the gap
between the theoretical ethical debate and the practical ethical case deliberations of professionals.
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