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Abstract
Rationale The new area of health system research requires a revision of the taxonomy of
scientific knowledge that may facilitate a better understanding and representation of
complex health phenomena in research discovery, corroboration and implementation.
Method A position paper by an expert group following and iterative approach.
Results ‘Scientific evidence’ should be differentiated from ‘elicited knowledge’ of experts
and users, and this latter typology should be described beyond the traditional qualitative
framework. Within this context ‘framing of scientific knowledge’ (FSK) is defined as a
group of studies of prior expert knowledge specifically aimed at generating formal scien-
tific frames. To be distinguished from other unstructured frames, FSK must be explicit,
standardized, based on the available evidence, agreed by a group of experts and subdued to
the principles of commensurability, transparency for corroboration and transferability that
characterize scientific research. A preliminary typology of scientific framing studies is
presented. This typology includes, among others, health declarations, position papers,
expert-based clinical guides, conceptual maps, classifications, expert-driven health atlases
and expert-driven studies of costs and burden of illness.
Conclusions This grouping of expert-based studies constitutes a different kind of scientific
knowledge and should be clearly differentiated from ‘evidence’ gathered from experimen-
tal and observational studies in health system research.

Introduction
The recognition that many health conditions, health care and
health systems are complex phenomena (dynamic, non-linear and
non-deterministic) challenges our current understanding of scien-
tific knowledge in medical practice, public health and health policy
[1–3]. There are a series of fundamental positions that are relevant
to the current debate on the conceptualization and classification of
knowledge in health research, particularly in relation to the
evidence-based medicine (EBM) model.

The traditional unidimensional grading indexes of the quality of
research that place randomized control trials (RCT) at the top,

observational studies in the middle and expert ‘opinion’ at the
bottom (e.g. ‘Levels of Evidence’) [4], do not provide a sound
ordering of the scientific knowledge for the analysis of complexity
in health, especially in health system research [3]. First, observa-
tional information arising from different local environments is
increasingly being considered to be a separate source of contextual
evidence [5,6], and it may produce a type of inferential knowledge
driven from data different to the deductive-experimental knowl-
edge typically acquired from randomized controlled trials. In
addition, ‘scientific evidence’ (either experimental/deductive or
observational/non-deductive), should be clearly differentiated
from ‘expert knowledge’ that is a different kind of scientific
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knowledge, which is also critical to explain patterns, associations
and interactions of variables in complex phenomena [3].

Apart from the impact on the conceptualization of research
designs and its typology, complexity plays a significant role in the
reconsideration of classical statistics as the only group of tech-
niques for the analysis of health effects. Under conditions of high
uncertainty, classical statistical techniques are useful in the context
of advanced iterative procedures involving artificial intelligence
and elicited expert knowledge. For example, ‘Knowledge Discov-
ery from Data’ is a set of procedures that includes neural networks
and rule-based clustering techniques for the analysis of nonlinear,
non-deterministic phenomena where the data gathered may be
incomplete or imprecise as is typical in implementation sciences,
health system research and policy [7,8].

The requisites of complex analysis under conditions of
uncertainty should lead to an in-depth revision of the epistemol-
ogy and taxonomy of scientific knowledge and the related
methods of analysis of data, particularly in health care and
health policy. ‘Frame development’ is at the heart of this
re-conceptualization process, and thus ‘framing scientific knowl-
edge’ (FSK) has to be formally defined, its different components
described, and the boundaries with other types of research fields
clearly delineated.

Methods
In February 2013, L.S.C. and J.S. started a multidisciplinary expert
group called Dialogues On Complexity and Health Systems, at the
University of Sydney, to advance the understanding of complexity
issues in health sciences particularly in public health research. The
group included international experts from different disciplines and
backgrounds with an interest in complexity in four key areas:
public health, primary care, disability and mental health. The dis-
cussion topic for 2013 was ‘Frames in the context of current
paradigms in public health’. The expert group followed an iterative
process based on the review of documents that were discussed in
monthly meetings registered by a rapporteur (SL/AF). This posi-
tion paper discusses the creation of new scientific knowledge
through FSK and the role of this research area in the knowledge
base of health sciences.

In the first section of this review we elucidate why a new
taxonomy of ‘scientific knowledge’ may be needed in public
health, and why it should incorporate new types of studies such as
FSK. Second, we describe the development of frames of scientific
knowledge and differentiate it from other framing approaches (i.e.
‘social frames’). Third we discuss the placement and role of FSK
in relation to other types of ‘scientific knowledge’. In the fourth
section we present different types of FSK studies in health sci-
ences and comment on their utility based mainly on previous
research made by members of the group.

Complexity and the new taxonomy of
scientific knowledge
In order to adapt our research methods to understand complexity in
health sciences, an overall revision of the taxonomy of ‘scientific
knowledge’ should be performed, as the existing typology of
research studies was only suited for the stages of discovery and
corroboration, but not for the stage of implementation or

knowledge-to-action research [9–11] This taxonomy should incor-
porate new and updated formal definitions of the most relevant key
concepts. It may go far beyond the current proposals to revise the
taxonomy of disease [12] or other reviews of the scientific tax-
onomy to better accommodate qualitative research in health sci-
ences [13]. This taxonomy should incorporate updated definitions
of ‘scientific knowledge’, a better distinction between deductive
and non-deductive ‘scientific evidence’, and the differentiation
between the latter and ‘elicited scientific knowledge’, which com-
prises prior expert knowledge and users’ experiences.

The existence of ‘scientific knowledge’ (knowledge acquired
through the scientific methods1) was denied by Karl Popper who
espoused the concept of a ‘scientific knowledge’ to absolute truth
as shown in the recently published notes of his seminar at Otago in
1945 [14]. However, ‘absolute truth’ as the ultimate epistemic goal
of science is debatable. G. Schurz has defined the goal of scientific
knowledge as finding ‘true and content-rich statements’ following
five basic attributes or assumptions: minimal realism, fallibilism,
objectivity, intersubjectivity (i.e. consensus by the scientific com-
munity) and logical clarity [11]. This epistemic goal is related to a
series of methodological features or conditions including the
search for hypothesis, which are ‘as general and as content-rich as
possible’ and observations that are as many and as relevant as
possible (Schurz, p. 26 [11] ). If science is seen as a ‘methodo-
logical unity’ more than a system for identifying absolute truth,
then its progression through generalizability of a content-rich and
relevant knowledge base becomes its core element and the scien-
tific goal could be redefined as a method for finding the best fit
explanation to the current and new evidence and the best set of
predictions of new events relating them.

Artificial intelligence [8], computer sciences and ‘knowledge
management’ [15], and ‘business intelligence’ [16] have contrib-
uted to a new understanding and categorization of scientific knowl-
edge in health system research by providing pragmatic definitions
of data, information and knowledge that can readily be applied to
the field of scientific knowledge (Table 1).

Under this perspective, scientific knowledge can be defined as a
fluid mix of framed evidence and experience acquired by means
of standardized methods of research following the principles of
commensurability (definition of units of analysis that can be com-
pared like-with-like), transparency for corroboration (including
replicability and falsifiability) and transferability (including
generalizability to broader contexts). It provides a framework for
incorporating new information and experiences and for generating
new research questions, causal explanations, empirical hypotheses
and theories that allow for a better understanding and prediction of
natural phenomena.

Scientific knowledge derived from data (evidence) and expert-
elicited knowledge are complementary but different components

1 The scientific method in the natural sciences since the 17th century is
defined as consisting of systematic observation, measurement, and experi-
ment, and the formulation, testing, and modification of hypotheses. In
particular, experiments must be precisely defined and circumstances con-
trolled as to achieve repeatability by others. In addition, the entire process
is fully documented, and all data are shared to allow scrutiny by other
researchers. In the 19th century, a series of non-experimental methods such
as consilience and abduction where incorporated to the scientific arma-
mentarium, although its contribution is still being debated by the scientific
community.
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Table 1 Logical inferences, basic concepts and stages of scientific knowledge in health care research

Basic concepts Definition Examples (diabetes)

Logical reasoning
Inference Process of deriving logical conclusions from premises known or assumed

to be true.
Observational studies

Inductive Inferences from specific instances to general conclusion or explanation. Observational and ecological studies
Deductive Inferences from general instances to a specific conclusion. Deduction is

necessary inference as the certainty of the explanation can be derived
from the certainty of the premises.

Experimental studies

Abductive Inference to the best explanation. It needs a prior knowledge base to
select the best or the most plausible explanation.

Clinical diagnosis, knowledge
discovery from data

Means–end inferences Relates fundamental norms to the means to achieve a predetermined
end. This requires experts to decide which is the best or most optimal
mean from a set of alternatives to achieve the final goal.

Artificial intelligence and
implementation

Data and information
Scientific data Facts and figures collected using standard assessment methods of

research, which relay something specific, but which are not organized.
PG, BSL, HbA1c

Scientific information Categorized, calculated and condensed data using scientific analysis and
visualization techniques.

Threshold values of PG BSL and
HbA1c for the diagnosis and
management of diabetes

Types of scientific knowledge
Scientific knowledge A fluid mix of contextualized information (evidence), know-how and

experience (expert knowledge) that allows for a better understanding
and prediction of natural, psychological and social phenomena. It is
acquired by means of standardized methods of research following the
principles of commensurability, transparency for corroboration and
transferability to broader contexts.

Scientific knowledge should fulfil five basic assumptions: minimal
realism, fallibilism, objectivity, intersubjectivity and logical clarity.

It provides a framework for incorporating new information and
experiences and for generating new research questions, hypotheses
and theories.

Diagnostic criteria for diabetes;
rationale for tight BSL/HbA1c
control; treatments that
minimize potential end-organ
damage

Scientific evidence The part of scientific knowledge based on contextualized information
from facts and data, and which is analysed using quantitative
approaches alone or combined with qualitative methods to generate
inferences using mainly deductive reasoning, but also and
non-deductive logical reasoning (induction and abduction).

Diabetes as a risk factor for
myocardial infarct, stroke,
peripheral vascular disease,
retinopathy and nephropathy

Scientific expert
knowledge

A set of formalized know-how, understanding, experience and insight in
a defined area of knowledge, which is informed, contextualized, stable,
consistent and connected. It is elicited using qualitative approaches
alone or combined with quantitative methods to generate means–end
inferences and non-inferential knowledge to complement evidence.

Recommendations in clinical practice
guidelines of diabetes [51];
consensus algorithm for initiation
and adjustment of therapy for
diabetes [73]

Stages of scientific
knowledge

Discovery Generation of new and relevant scientific evidence mainly using
experimental approaches and deductive inference.

Discovery can also be generated by consilience using inductive inference.

First RCT of a new therapy for
diabetes (e.g. DPP-4 inhibitors) [74]

Corroboration Justification of the new scientific evidence by determining the degree of
confirmation given the acceptability of observational data using logical
induction. It requires transparency of prior information and uses
quantitative techniques for ordering available evidence (e.g.
meta-analysis), and qualitative techniques for reaching expert consensus
(intersubjectivity).

Meta-analysis of available evidence
(e.g. all studies on the benefits of
DPP-4 inhibitors) [75]

Implementation Factual application of corroborated scientific knowledge to real-life practice
and policy and to controversial cases. Under conditions of uncertainty
and non-monotonicity it requires expert knowledge and incorporates
abduction and means–end inferences logical reasoning.

Differences between evidence
on efficiency from RCT and
information from observational
studies (e.g. effectiveness of DPP-4
inhibitors versus sulfonylureas
in clinical practice) [76]

These formal definitions are partly based on the unified approach to the philosophy of science [11] and the knowledge management approach [15].
BSL, blood sugar levels; DPP-4, dipeptidyl peptidase-4 inhibitor; HbA1c, glycated haemoglobin; PG, plasma glucose; RCT, randomized controlled trial.
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of science and they should not be merged in a single uni-
dimensional grading system of ‘scientific quality’ as was sug-
gested in the 1990s when EBM was applied to the development of
systematic reviews and practice guidelines. These two sources are
combined in different ways to produce two major types of infer-
ence: the standard deductive reasoning derived mainly from quan-
titative experimental designs, and non-deductive reasoning derived
from mixed quantitative and qualitative observational designs. The
boundaries between deductive and non-deductive ‘scientific evi-
dence’ are not always clear, as it happens with the boundaries
between ‘scientific evidence’ and ‘experiential scientific knowl-
edge’. As a matter of fact, and contrary to the reductionist
approach to science, prior expert knowledge is not a confounding
factor to be controlled, but an essential part of non-deductive
research of complex phenomena [3].

Three major types of non-deductive inference should be consid-
ered: induction, abduction and means–end inferences.

Induction

Induction was largely discarded as a process of scientific reasoning
by Popper [14]. However the inductive research method incorpo-
rated into the consilience approach and based on different sources
of observational data is now regarded as a relevant source of
scientific evidence [17,18]. In the mid 1800s, William Whewell
coined the term ‘consilience’ to name one of the tests of the
inductive inference process of empirical science. According to
Whewell, before an inference can be confirmed as an empirical
‘truth’, induction should accomplish three criteria: prediction (‘our
hypotheses ought to foretell phenomena which have not yet been
observed’), consilience (‘explain and determine cases of a kind
different from those which were contemplated in the formation’)
and coherence, which is in itself an iterative process where hypoth-
eses must ‘become more coherent’ over time. The consilience
approach, which underlies the theory of evolution [19], was
restated as a valid system to generate scientific evidence in
complex domains by E.O. Wilson in the late 1990s [20].
Consilience [21] uses observational data from different sources as
basic information for modelling phenomena that can generate pre-
dictions and incorporate prior expert knowledge to interpret the
information and increase coherence in an iterative process to
improve empirical hypotheses and to generate a theory. In
summary, consilience and experimental approaches are comple-
mentary and use observational information in different ways to
generate scientific evidence from data.

Abduction

Abduction, or inference to the best explanation, is another major
type of logic reasoning together with deduction and induction. As
with induction, and contrary to deduction, it is a non-necessary
inference (i.e. the certainty of the explanation cannot be derived
from the certainty of the premises), but it differs from induction in
the need of a prior knowledge base to select the best or the most
plausible explanation. Thus, a preliminary knowledge could be
applied to a new single event to generate a prediction based on
probability and/or plausibility. On the other hand, inference could
base the generation of new knowledge only on the measurement
and the evaluation of a set of events. Abduction was described as

a relevant source of scientific reasoning for developing hypothesis
and performing diagnosis in health sciences by Charles S. Peirce at
the turn of the 20th century. After intense criticism in the following
decades it was restated as a relevant source of scientific knowledge
in complex areas [22], and is now extensively used in artificial
intelligence. The incorporation of prior expert knowledge in the
procedures of ‘Knowledge Discovery from Data’ [7], for complex-
ity analysis is based on abduction.

Means–end inference

Means–end inferences relate fundamental norms to the means to
achieve a predetermined end [11]. This requires experts to decide
which is the best or most optimal mean from a set of alternatives
to achieve the final goal. The means–end inferential reasoning is
essential for artificial intelligence, policy planning and implemen-
tation sciences. It is required for the factual application of
scientific knowledge previously gathered by discovery and cor-
roboration to practical problems in the real world under conditions
of uncertainty.

Figure 1 illustrates how deductive/experimental and non-
deductive/modelling approaches do provide complementary
sources of evidence-based knowledge, and how abductive reason-
ing could be related to them in generating causal hypothesis and
in guiding assumptions in probabilistic models. These different
approaches can be combined in hybrid designs and include expert
knowledge in the quest to produce new scientific knowledge,
a combination that is absolutely essential in implementation
research. The new cross-design synthesis [23] and mixed designs
studies [24] combine quantitative and qualitative techniques as
well as deductive, inductive and means–end-derived elicited
knowledge to represent and understand highly complex phenom-
ena in health system research and policy, such as cost of illness
studies [23], effectiveness of complex interventions [24], case-mix
development and relative efficiency of catchment areas [7], or
rapid synthesis to inform policy planning [25].

Prior expert knowledge (including experts’ implicit or tacit
knowledge) should not be regarded as a source of bias, but as a
highly relevant component of the scientific knowledge base that
has to be formalized and incorporated into the data analysis
process. Expert knowledge should also be differentiated from
expert ‘opinion’. The former refers to formalized expert knowl-
edge that is available for peer review and that follows the social
criterion of demarcation that allows for the distinction of scientific
knowledge from other types of knowledge (such as religion or
ethics) [11,26], while opinions do not fulfil this criterion even
when provided by experts.

In order to formalize and to incorporate prior expert knowledge
to the analysis of data, a number of standard procedures have been
suggested. For example the expert-based cooperative analysis uses
an iterative process where the information from every stage of the
data analysis is presented to the experts. They interpret it and
generate implicit knowledge that is then formalized and incorpo-
rated as rules in the model for a consecutive analysis [7]. Rapid
synthesis and translation process using the exchange model of
knowledge transfer in the context of the interactive system frame-
work is another example that combines systematic reviews and
prior expert knowledge to guide health policy. This approach has
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been used for policy planning in the prevention of violence in the
United States [25].

Differences between social framing and FSK

Framing theory, developed in social science research in the late
1960s [27], aimed to explain the relationship between a person’s
opinions and attitudes with his underlying belief systems, and its
role in individual behaviours, preferences and choices. In the
social sciences context, a frame is defined as a communication
system that ‘organizes everyday reality by providing meaning to
an unfolding strip of events and promoting particular definitions
and interpretations’ [28]. It includes the set of dimensions that
affects an individual’s evaluation and influences his overall
opinion and so could be termed ‘the frame of thought’ of that
individual. Framing has also been defined as a dynamic process
‘by which people develop a particular conceptualization of an
issue or reorient their thinking about an issue’ [28]. Different types
of social frames have been described: episodic, thematic, conflict
and strategic frames.

‘Social framing’ is widely used in politics and social sciences
and has contributed to a better understanding of irrational choices,

the use of metaphors and moral intuitions [29]. Cognitive framing
may also include the study of cognitive dissonance in social psy-
chology [30], the development of mind schemes and schema
therapy in psychology [31], and decision making in preference
assessment and health economics [32]. These approaches converge
on the neural theory of cognition and language [33].

In the medical context, social framing has been applied to
understand clinical decision making, especially in the bias result-
ing from positive and negative frames of treatment choices [34].

The general concepts underlying ‘social framing theory’ can
also be used to understand the development of scientific frames.
Notably the social and policy literature distinguishes between
mass public opinions, which are the main research focus of social
framing, and ‘high-quality expert opinions’. The latter are pro-
duced by scholars and are ‘stable, consistent, informed, and con-
nected’ [28]. These scholar opinions are not merely judgments,
they convey actual explicit expert knowledge and constitute the
basis for the development of scientific frames and therefore ought
to be differentiated from the ‘set of beliefs’ that experts also hold
about a scientific subject.

FSK is a distinct type of expert-driven personal-based research
methodology. Scientific frames are explicit, formal, standardized

Figure 1 Relationship of framing of scientific knowledge with other types of studies in the context of the main types of logical reasoning (deductive,
inductive, abductive and means–end inferences), and the different stages of scientific knowledge (discovery, corroboration and implementation).
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and based on the available evidence that has been agreed by a
group of experts, ideally the scientific community. This consensus
or ‘agreement of many mutually independent and competent
researchers’ is called by Schurz ‘intersubjectivity’, and it is one of
the five attributes of scientific knowledge (see Table 1) [11]. These
are useful tools to arrange the related knowledge base and to
achieve a common understanding. Scientific frames are also pur-
poseful and support decision making in public health.

In summary, the theory of framing can be used in two very
different ways in health sciences: (1) to describe and understand
the biases resulting from specific ways of framing in clinical
practice, clinical reasoning, user choices, care decision making,
research design and in the interpretation and implementation of
research results; and (2) to generate formal scientific frames that
could be used to analyse and to interpret complexity in health
sciences, particularly in public and health systems research. In
order to avoid any terminological confusion we differentiate here
between ‘social frames’ and ‘frames of scientific knowledge’. We
use the later term to describe the standardized process of frame
development in sciences. This does not mean that social framing is
not scientific, it only indicates that the purpose of FSK is to
provide explicit and scientifically based frames for the advance-
ment of knowledge while social framing analyses the effects of
belief systems on human behaviour using scientific methods (see
Table 2).

Differences between FSK and other types of
scientific knowledge

Figure 1 provides a representation of FSK and other types of
scientific studies and its relation to different kinds of logical rea-
soning and stages of the development of scientific knowledge.

In one way or another every scientific research involves
framing, but there is a relatively small number of studies that are

only aimed at developing scientific frames and do not have other
objectives. Scientific frames should be regarded as part of the
(personal/subjective/expert) component of scientific knowledge
and can be elicited either by qualitative research methods alone or
using hybrid qualitative-quantitative designs. In any case, scien-
tific frames define a type of prior expert knowledge and should be
clearly differentiated from ‘research methodology-inferred scien-
tific evidence’ (see Table 1). A taxonomy of scientific knowledge
would be inconsistent if using the term ’qualitative evidence’ to
refer prior expert knowledge.

Elicited expert knowledge should also be distinguished from
experience-driven qualitative knowledge (e.g. a narrative of coping
with disease by a patient). While experiential knowledge can be a
one-shot learning event, ‘expertise’ or ‘expert knowledge’ is
acquired through long-term training. Although other definitions
can be used, an ‘expert’ has been typically defined as a profes-
sional with more than 10 000 hours of practice in its given area of
expertise [35]. Scientific frames can incorporate experiential
knowledge, but cannot rely only on it.

It is important to note that framing is a type of expert-driven
research. Even though qualitative studies include framing, many
expert-based studies are not limited to it. On the other hand, frame
development necessarily requires expert consensus, hence the
frames developed by individual experts or small groups should be
considered as a preliminary category of scientific knowledge, until
they are formally accepted by a broader scientific group and fulfil
Schurz’s intersubjectivity assumption [11].

Towards a typology of framing studies
in health care
In 2010, M.B. Valloton highlighted the importance of not only
guidelines, but also ‘codes, conventions, and declarations’ in
health decision making and advanced a preliminary classification

Table 2 Framing scientific knowledge (FSK): definition and preliminary typology in health care and public health policy

Framing studies

Aim The main purpose of FSK is to contribute to the formulation of research questions, to understand and to represent
complex phenomena and to guide decision making under conditions of uncertainty and insufficient evidence. FSK
studies generate formal scientific frames that could be used to analyse and to interpret complexity in health sciences,
particularly in public and health systems research.

Definition A group of studies mainly based on of ‘prior expert knowledge’ specifically aimed at generating formal scientific frames
Attributes Studies of FSK are explicit, specific, standardized, innovative, based on the available evidence and agreed upon by a

group of experts (ideally the scientific community on the specific area) following a method that can be reproduced by
other groups

Exclusion FSK should be differentiated from studies of ‘social framing’ that study the means by which people develop a particular
conceptualization of an issue or reorient their thinking about an issue. Social framing is used in health sciences to
understand clinical decision making and to describe the biases resulting from specific ways of framing in clinical
practice, clinical reasoning, user choices, care decision making, research design, and in the interpretation of research
results

Preliminary typology Scientific declarations and frameworks
Scientific position papers
Expert-based clinical recommendations (as opposed to clearly defined evidence base guidelines)
Scientific conceptual maps
Classifications
Framing health atlases (as opposed to ecological atlases)
Framing CoI and BoI as opposed to CoI and BoI studies using ecological and population-based approaches)

BoI, burden-of-illness; CoI, cost-of-illness.
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of these types of studies [36]. He also described the confusion in
the conceptualization and use of these documents in the health
sector. Framing studies contribute to formulate research questions,
to understand complex phenomena and to guide decision making
under conditions of uncertainty and insufficient knowledge. The
background for a preliminary typology of scientific framing
studies in the context of healthcare and health policy is provided in
Table 2 and each type is now further described in detail.

Declarations, frameworks and related
scientific documents

Expert-based formal declarations, charters, consensus statements
and action plans constitute a major tool for framing new areas of
knowledge and for health policy implementation. Some are pro-
duced by international organizations such as the Jakarta Declara-
tion on Leading Health Promotion into the 21st century [37];
others are produced by major professional organizations such as
the 1963 World Medical Association Declaration of Helsinki [38].
The latter is a rare exception to the dearth of transparency in their
development procedures and the lack of studies on their impact
assessment.

Unfortunately, there is a lack of consensus on how a framing
declaration in health care should be produced, structured, pub-
lished, disseminated, revised and assessed. As a result, declara-
tions developed using structured qualitative designs coexist with
‘informal expert group statements’ in a category of ‘undefined
scientific knowledge’. Even when declarations appear rigorously
compiled, the methods of their development are generally missing
from the document (i.e. the qualitative design followed for its
development, process, calendar, minutes and other related docu-
ments). All statements should be published together with explana-
tory documents that provide the foundations and the rationale for
these major statements, recommendations or calls for action. The
huge disparity in the quality of declarations contributes to a lack of
understanding of their scientific value, which may explain the
difficulty in publishing them in scientific journals.

The declarations on ‘Bridging and Knowledge Transfer between
Disabilities and Ageing’ [39,40] provide an example of the inher-
ent difficulties encountered for drawing a line between formal
‘frame declarations’ and other pre-scientific ‘statements’. The
framing declarations on ‘Bridging and Knowledge Transfer’ were
produced by an expert group using a year-long iterative procedure
of reading, rewriting and finally gaining approval by experts
convening at scientific conferences. All the material accompany-
ing the documents was published in an open-access scientific
journal [41].

Health charts are major visualization tools that provide sum-
maries of scientific knowledge and that require expert knowledge
in the selection and representation of the underlying ‘evidence’
and other sources of relevant information. They are major imple-
mentation tools, but they are rarely regarded as an object of sci-
entific development and monitoring (e.g. throughout impact
analysis). Only health charts that actually contribute to a new
understanding of a specific area should be included in this group.
Those charts that reproduce and simplify the existing scientific
frame for specific target groups without any new contribution over
the previous state of the art should not be included here.

In 2011, the International Diabetes Federation (IDF) published
the IDF’s Diabetes Roadmap [42]. This framing kit included a
Diabetes Chart, the International Charter of Rights and Respon-
sibilities of People with Diabetes, a series of policy briefings, the
Call to Action on Diabetes, and the IDF Advocacy Briefing for
the 2011 Political Declaration of the High-level Meeting of the
General Assembly on the Prevention and Control of Non-
communicable Diseases. The IDF Roadmap constitutes an
example of new frameworks toolkits that cover different facets of
care complexity in chronic conditions.

Position papers and related
scientific documents

Scientific position papers often provide a consensus on the state of
the art in a given area of knowledge as agreed upon by a formal
group of experts. On other occasions, position papers are explana-
tory documents that complement a declaration or another brief
framing document. The policy briefings of the IDF Roadmap
could be included under this category [42]. Similarly, the Barce-
lona Declaration on ‘Bridging Knowledge in Long-term Care and
Support’ [39] was published together with a series of related posi-
tion and complementary papers, and so was the Call for Action
published 3 years later on the same topic (Toronto Declaration on
‘Bridging Knowledge, Policy and Practice in Aging and Disabil-
ity’) [40,41,43–45].

There may be overlaps between position papers and practice
guidelines when referring to clinical interventions. A major differ-
ence between scientific position papers and guidelines is the level
of contribution of the results of the systematic review and the
expert consensus to the final document. As an example of this
problem, the ‘Guide to Prescribing Psychotropic Medication for
the Management of Problem Behaviours in Adults with Intellec-
tual Disabilities’ produced by the Section of Intellectual Disabil-
ities of the World Psychiatry Association [46] was really a position
paper as it was based mainly on consensus agreement, even though
the developers took a previous systematic review of the literature
into account. The accompanying paper to the recommendations
made by the Intellectual Developmental Disorders Working Group
to the International Classification of Diseases and Related Health
Problems (ICD) 11th edition Advisory Committee on Mental
Disorders constitutes another example of this type of framing
documents [47].

Expert-based recommendations in
clinical guidelines

Although there is an extensive literature on clinical guidelines
and its quality (e.g. Appraisal of Guidelines, Research and
Evaluation-II [48]), there is not a clear distinction between
‘evidence-based’ clinical guidelines where recommendations are
mostly derived from the systematic literature review, and ‘expert-
based’ clinical guidelines where recommendations principally
reflect prior expert knowledge, and thus could be more accurately
regarded as framing documents. McAlister and colleagues [49]
have pointed out that ‘treatment recommendations for the same
condition from different guideline bodies often disagree, even
when the same randomized controlled trial (RCT) evidence is
cited’. In their review of cardiovascular risk management recom-
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mendations of nine guidelines, they found that 55% of these rec-
ommendations were not based on ‘high-quality’ evidence [49]. It
is interesting to note that AGREE-II requires a thorough expla-
nation of the method used for reaching consensus on every rec-
ommendation (Delphi panel, Glaser technique, etc) although this
is rarely mentioned in the final documents. Recently Lenzer et al
[50], have produced a declaration on the relevance of conflict of
interest in the development of guidelines, but surprisingly no
indications were made with regard to the method for reaching
consensus and the transparency of the process (e.g. available
minutes, voting procedures, etc.). The lack of a proper distinction
between ‘evidence-based’ guidelines and the framing of ‘expert-
base’ guidelines and their recommendations may contribute to the
difficulty in assessing the implementation of these tools [51].

Conceptual maps

Conceptual maps are visualization tools that could provide a quali-
tative or quantitative representation of the relationship among dif-
ferent domains of a category or within classification systems. They
are useful to order and understand the tacit knowledge that differ-
ent stakeholders draw upon when collaborating on a complex
objective such as understanding the main functions for priority
setting in a health system [52].

Health classification systems

Health classifications are another type of framing document devel-
oped mainly from prior expert knowledge. Even where strong
evidence exists, a major contribution from experts is required to
compile groupings and meta-categories of diseases and syn-
dromes. As an example, the decision whether dementia should be
coded as a chapter of psychiatry or neurology requires expert
judgement regardless of our underlying understanding of the
pathophysiology of the diseases grouped under this meta-category.
A clear example of the complexity of expert decision making is the
ongoing debate on the definition and placement of ‘intellectual
disability’ or ‘intellectual developmental disorder’ (formerly
called ‘mental retardation’) in the family of classifications of the
World Health Organization–International Classification of Func-
tioning (WHO–ICF). A number of international organizations state
that it is a disability and therefore it should be coded at the ICF
[53]. Others advocate that it is a meta-syndrome and should be
coded at ICD [54]. A third approach considers that a dual approach
should be followed as this is a complex construct with different
disease, health and social perspectives and characteristics. Hence,
it should be coded in both classification systems and the two terms
should reflect the different contexts [47].

A clear example of the relevance of classification systems as
framing documents is provided by the WHO ICF. Its conceptual
frame has had a huge impact in shaping our current understanding
of human functioning and its related research [55].

Surprisingly, the requirements for clinical guidelines to provide
a thorough explanation of the methods used to reach consensus is
rarely evident in the development of the main international clas-
sification systems. Problems in the development and use of Diag-
nostic and Statistical Manual of Mental Disorders 5th edition
illustrates this fact [56]. It is important that proper qualitative
methods are followed to develop international classifications, and

that the minutes, interim reports, voting procedures and any other
relevant document related to their development are publicly avail-
able. Only then can classification systems be understood as proper
scientific framing documents. In the future, this could allow for a
better understanding of classifications pertaining to the scientific
framing group where the qualitative procedures for reaching con-
sensus are clearly stated.

Framing health atlases

In recent years, health atlases have become a major tool for policy
decision making. However, major differences appear in the
methods followed to compile the information provided in these
atlases and the overall validity of the results presented. While some
atlases are limited to register information collected by local
experts and could be clearly typified as frames of scientific knowl-
edge (e.g. ‘WHO Atlases of Mental Health and of Resources in
Intellectual Disabilities’ [57,58] ), others atlases provide a thor-
ough analysis of service provision, availability, capacity and use at
different levels of organization (e.g. local, regional and national)
following ecological approaches [59,60]. While the WHO atlases
only provide indicative information, the national and regional
atlases gather bottom-up information and provide actual observa-
tional evidence usable for policy planning. As in other cases
described earlier, two different categories of health atlases could
be identified: framing atlases based mainly on expert knowledge
and atlases based on local evidence.

Framing studies of ‘cost-of-illness’ (CoI) and
‘burden-of-illness’ (BoI)

In spite of their huge impact on policy and research, very little
effort has been expanded to adequately classify CoI and BoI
studies [61]. As a consequence, studies that would better fit into
the category of FSK are mixed up with others that, although
following hybrid or mixed approaches, would better fit within the
framework of scientific evidence.

The lack of a typology that could be applied to differentiate the
studies of elicited knowledge (FSK) from ecological evidence-
based studies has a huge impact on current scientific knowledge.
On the one hand, the whole area of CoI and BoI is discredited as
lacking sufficient scientific grounding [62], on the other framing
of CoI and BoI have been massively quoted and broadly used as
‘hard evidence’ for guiding resource allocation and for priority
setting.

Our own experience in both types of research clearly differen-
tiates between knowledge on the CoI obtained from framing
studies where the main source of information is elicited expert
knowledge based on literature reviews [63,64], and actual CoI
studies based on a cross-design synthesis of multiple sources of
information, secondary analysis of all available data bases,
surveys and epidemiological studies where prior expert knowl-
edge provides an essential, but complementary role [23,65]. The
same happens to BoI studies, where at present, framing studies
[66] coexist at the same level of ‘evidence’ as ecological and
population-based studies [67] because of the lack of an adequate
taxonomy of these two types of research.

The case of the ‘Global Burden of Disease’ (GBD) study series
deserves particular attention. Since its first publication in 1996 to
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its last edition [68], the GBD series have had a major impact on
global health policy and the papers produced by the GBD group
have been published in top-ranking journals, even though GBD
may not fit the requirements that editors and reviewers of these
journals may request from other expert-driven studies regarded as
qualitative designs. This has caused an international debate on the
methods and the actual scientific value of the GBD [69]). As an
example, GBD experts opted for including as ‘disability’ any sig-
nificant impairment either short or long term, regardless of the fact
that other formal definitions have been produced by WHO that
include levels of severity and allow for a better categorization [70].
As a result, the relative impact of long-term severe impairment
(e.g. intellectual disability) is decreased in relation to other con-
ditions with lower impairment, but high prevalence (e.g. depres-
sion), in spite of its lifelong consequences and high direct and
indirect costs [71]. The intensity of this debate would probably
slow down if GBD and other related studies could be classified as
FSK. In that case the ‘Burden of Diseases Study’ could be
regarded as relevant knowledge to approach a highly complex
issue in public health and policy, but never as actual evidence to
guide local resource allocation.

The list of scientific framing studies can be expanded further.
For example clinical-guided reviews (rapid synthesis, critical
reviews), indicator sets and cards, and any collaborative textbook
where a formal iterative review and discussion process is followed
could all be included in this new category.

Conclusions
This paper delineates a framework, typology and case examples of
a new class of scientific studies: FSKs, which play an increasing
role in the analysis of complexity in health care and policy. This
grouping of studies can be defined, classified and differentiated
from non-scientific frames related to science, as they use expert
knowledge and qualitative approaches in their development.
Its categorization may allow for a better distinction between
evidence-based studies and studies mainly based in elicited expert
knowledge in areas such as health economics and health geogra-
phy. In addition, they provide a better research framework for
declarations, clinical practice recommendations, health classifica-
tions and other scientific documents, where the methods used are
not formally described in the majority of cases. The development
of this typology will allow for a differentiation of FSK from
non-scientific frames related to science, as FSK use expert knowl-
edge and qualitative approaches in the development of declara-
tions, classifications and health charts, among others.

The development of a new category of studies specifically
aimed at framing scientific knowledge should be part of a broader
and pressing endeavour: the need for a new taxonomy of scientific
knowledge that better fits the complexities in health care practice
and policy. The typology of FSK cannot be understood without
this broader context. At the bulk of this new approach is the fact
that scientific knowledge is a type of knowledge that is generated
by standardized methods characterized by the principles of
commensurability, transparency for corroboration (including
falsifiability) and generalizability. These characteristics distin-
guish scientific knowledge from other types of knowledge
enquiries.

Other approaches to standardized and systematic research, such
as in the business and military sectors, do not submit themselves to
transparency for corroboration and do not follow the assumption
of intersubjectivity. In these two cases, the ‘truth’ is tested not by
peer-reviews and corroboration, but through competition. On the
contrary, scientific research is characterized by transparency as the
ultimate goal of the ‘competing’ groups is to share their ‘derived
form of knowledge’ for rejection or corroboration.

Within the agreed paradigm, at every given stage, scientific
knowledge can be as far from truth as lay opinion. However
scientific knowledge differs from other approaches in its capacity
to refute itself over time and to advance in the progressive under-
standing and better representation of reality. The final pursuit of
the scientific knowledge is not truth in itself as Popper stated, but
to rise above falsehood. An equivalence could be drawn between
the concept of comparative and progressive global justice formu-
lated by Amartya Sen [72], and the progression of scientific knowl-
edge as it has been formulated here. Both are engaged in ‘the task
of advancing rather than perfecting’, and both can be differentiated
from the search of the ideal, either being ‘perfect justice’ or ‘abso-
lute truth’.
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