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Abstract

The increasing demand for evidence-based practice has put focus on the gap
between research and practice. The overall aim of this study is to contribute to
enhanced research relevance by increasing the understanding of the concept of
external validity. This thesis analyses scientific articles that discusses the concept of
external validity, through the lens of ANT and its concept translation of scientific
facts. The study shows that there are several definitions of external validity
expressed in the scientific literature. External validity is defined as both
generalisability and as a question of relevance. When problems and solutions are in
focus external validity is addressed in terms of research’s lack of relevance. The
results of this study indicate that a way to make research more useful in practice is
to give the question of external validity greater attention, in terms of methodology
as well as epistemology. While further epistemological investigations is necessary
for deepening the understanding of the phenomena, methodological development
could possibly focus on how to incorporate more practice relevant properties early
in the research process, the purpose being to create more and stronger links between

the attributes of internal and external validity.

Sammanfattning

Det 6kade kravet pa evidensbaserad praktik har satt fokus pd glappet mellan
forskning och praktik. Syftet med denna studie &r att bidra till en Okning av
forskningsstudiers praktiska relevans genom att 6ka forstdelsen for begreppet extern
validitet. Studien &r en analys av begreppet extern validitets behandling i den
vetenskapliga litteraturen. ~Aktor-nédtverksteorins begrepp Oversdttning av
vetenskapliga fakta anvénds som analytiskt ramverk. I litteraturen diskuteras extern
validitet bdde som generaliserbarhet och som en friga om relevans. Nér problem
och losningar med extern validitet diskuteras dr forskningens bristande relevans for
praktiken i fokus. Resultaten av denna studie indikerar att detta problem skulle
kunna minskas om frdgan om extern validitet gavs mer uppmirksamhet, bade i
epistemologisk och metodologisk mening. Medan ytterligare epistemologiska
studier dr nddvéndiga for en fordjupad forstéelse av fenomenet, skulle metodologisk
utveckling kunna fokusera pd hur mer praktikrelevanta faktorer kan inkluderas tidigt
i forskningsprocessen, i syfte att skapa fler och starkare ldnkar mellan de

komponenter som avgor en studies interna respektive externa validitet.
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1 Introduction

The gap between research and practice is a multidimensional problem, discussed both
as a methodological issue, and of concern to policy development and implementation,
and the evidence-based practice (EBP) movement. The increasing demands for EBP
within numerous disciplines highlight the need for building bridges between research
and practice (Nutley 2003), a detachment problem that has not yet been solved. One
way of deepening the understanding of this gap is to investigate the tension between
methodological stringency and practical relevance, as it has been shown that this
tension is creating gaps between research and practice (Bohlin & Sager 2011). This
tension can also be understood as a tension between internal and external validity. In
an attempt to understand this problem from a new angle, this study focuses on the
concept of external validity, which seems central to the debate. The scientific process
of translation from the world into words is discussed by Latour (2000) and this theory
is used as a tool for analysis of what should follow: a translation from words back to
the world. This study examines what meaning the concept external validity is given in
the literature, what problems are addressed and what solutions are suggested. In the
final section, this is related to the debate concerning the gap between research and

practice — an old issue that has come to fore with the increasing demand for EBP.

2 Background

2.1 Evidence-based practice

The basic idea with evidence-based practice is that methods within clinical work,
practical guidelines and policy decisions should be developed out of the most reliable
scientific knowledge available. EBP has grown out of evidence-based medicine
(EBM), which focuses on evaluating medical interventions and EBP has then been
extended beyond the field of medicine and is now an umbrella term for many
different disciplines (Bohlin & Sager 2011). The Cochrane collaboration is
understood as the foundation of EBP, as their production of meta-analyses and

systematic reviews are seen as the core of EBP (Bohlin 2011).
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The preferred study design within EBP is the RCT, which is commonly referred to as
“the golden standard” (second best in the EBP hierarchy are comparative
observational studies). The greatness of the RCT is the controlled study environment,
which makes it possible to achieve high internal validity (Howich 2011). Internal
validity is achieved when a causal relationship in a study is found to be a statistically
true causal inference and no other explanation for the relationship is plausible

(Shadish, Cook & Campbell 2002).

The foundation of evidence-based practice is the systematic review and meta-analysis
(Bohlin 2012). The working process when making a systematic review includes
systematically searching for all relevant available research, critically judging the
research and then synthesising the different study results into conclusions about the
effect of the intervention being reviewed. Some reviews also include a grading of the

strength of the evidence supporting the conclusion (Rehnqvist 2011).

2.2 Science and technology studies

Science and technology studies (STS) is an interdisciplinary field that studies and
explains the processes and outcomes of science (Sismondo 2010). A framework
within STS is actor-network theory (ANT), which has developed a general social
theory of technoscience. A point of departure within ANT is that science is
representations of the world, and that these representations have been constructed in a
process of translation: the phenomenon in focus is, in the scientific process, translated
from one form (e.g. a natural object) to another form (e.g. a chemical sign) by using

different material manipulations (Ibid.).

STS-theories can be used for describing, in new words, how science in a particular
field works. By shedding new light over the research processes an understanding can
be created that is of interest to both the scientists in the field and those outside who
wants to know what is happening within the scientific field (Bohlin & Sager 2011).
One of the founders of ANT is Bruno Latour. He has described the process of
scientific knowledge production, how the sciences translate the world into new
“stories”. The aspect this thesis will focus on is the circulating reference (Sismondo

2010).
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In an attempt to describe the production of scientific knowledge Latour (2000) has
developed the theory of circulating references. He argues that scientific statements
have been understood as exact copies of the world, while science is actually doing
something completely different, it presents a construction of reality (Ibid). In an
attempt to show how science transforms the world, Latour (2000) describes the chain
of translation. This is the journey a concrete thing takes when it is moved from its

context and transformed into an abstract entity in numerous intermediary steps.

3 Aim

The overall aim of this study is to contribute to enhanced research relevance by
increasing the understanding of the concept of external validity. A more specific aim
of this study is to provide explanatory models for how external validity affects the

applicability of research.

3.1 Research questions

1. What different components do the concept of external validity include?

2. What different ideas concerning the role of science for practical activities are
recognisable in the discussion about external validity?

3. What aspects of the translational process are connected to the concept of

external validity?

4 Method and material

The various discussions, found in the literature, concerning the concept of
external validity have been thematically analysed. The definition of the concept,
problems addressed and suggested solutions have been categorised into
different themes. The definitions of external validity are categorised into: 1)
external validity as a property that allows research to be generalised and 2)
external validity as a question of relevance. Addressed problems are categorised
into: 1) Lack of relevant information in scientific publications, and 2) studies
conducted under too ideal circumstances. Suggested solutions are categorised
as: 1) theory-building, 2) transparency and focus on information, 3) practical

clinical trails, and 4) action research.
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4.1 Method

The search for literature was conducted within GUNDA (the university of
Gothenburg’s own search service), which includes articles, databases, books, and
reports from the whole range of resources that are connected to the university.
Searches were also conducted in the databases Jstor, pubmed and Cinahl continuously
during the study process until I felt that all the research questions could be answered.

Different search strings were used, examples of search terms are: “External validity”

bR ANTS 99 <6 9 ¢6 9 ¢ % ¢

“definition” “problems” “solutions” “validity” “construct validity” “generalisation”.
To make sure that no relevant material was missed, a review over the reference lists

of the literature included in the study was done.

4.2 Material

Most of the literature, found as a result from this search strategy, was from the field of
public health, which means that the results from this study may be limited to this
particular field. When the database searches were conducted, it was mostly the
databases Jstor, Pubmed and Cinahl that were used. These databases are connected to
a lot of public health journals, which can be an explanation to why the literature
search in this study ended up framing this particular field. The research or “science”
that is referred to within this study is therefore mainly the kind of research conducted
within the field of public health, yet some studies could be placed within nursing and
mainstream medicine. This study is because of this focused on the concept of external
validity as defined and discussed within these specific fields. The studies in focus are
experimental trials that evaluate efficacy and effectiveness of interventions. The
authors, that take part in the discussions, are mostly researchers active within the field
of evaluation and implementation research, i.e. fields concerned with the applicability

of scientific findings.

Apart from scientific articles discussions within the Swedish council on health
technology assessment (SBU) and the Cochrane collaboration concerning the concept
of external validity have been included in the study, even though these did not show
in the database searches. The reason for including them is that these two organisations

are both leading in the production of evidence-based knowledge.
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I, the author of this study, am studying a masters program in evidence-based practice
at the university of Gothenburg. I have before this worked as a nurse in both hospitals,
at nursing homes and within home care. I have in my previous work as a nurse been
in contact with EBP, i.e. I have experiences of how EBP can work in practice both
when it works and when it fails and I therefore may be prejudiced in a way that can
affect the study. I have therefore been continuously aware of possible prejudice

during the study in order to avoid negative effects on the study results.

There is a possibility that important aspects of the concept of external validity have
not been examined, as the literature of this study is limited to the disciplinary fields of
public health, nursing and mainstream medicine. It is also possible that the
categorisations made by me in an attempt to understand the concept could be made in
different ways, which could result in different conclusions. These aspects have to be

considered when reading the results and conclusions of this study.

5 Analytical framework

In this study I use Gibbons et al (1994) theory about mode 1 and 2 science, yet the

main analytical framework is Latour’s (2000) theory about the chain of translation.

5.1 Mode 1 and mode 2 of knowledge production

Gibbons et al (1994) distinguish two types of knowledge productions, mode 1 and
mode 2. They describe that science in mode 1 is conducted within a single scientific
discipline and problems and solutions are defined by criteria that reflect the
intellectual interests of the discipline. Mode 1 is characterised by traditional cognitive
and social norms that determine what counts as a significant problem, what
constitutes as good science and who should be allowed to practice science. The

quality within mode 1 is therefore determined by the norms of the discipline (Ibid.).

Gibbons et al (1994) distinguish a new mode of knowledge production that has
developed out of the old mode 1 science, a mode 2 of knowledge production. They
describe that the mode 2 science emphasises the applicability of scientific knowledge
and is focused on problem solving. This production mode of knowledge is generated

and sustained in the context of application, in contrast to mode 1 where knowledge is
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developed first and later on applied by a different group of practitioners in a new
context. A basic criterion of quality within mode 2 production of knowledge is the

usefulness of scientific knowledge in the context of application (Ibid.).

This is how I interpret Gibbons et al (1994) theory about mode 1 and 2 science. I am
aware that this theory includes many other aspects, but I will in this study only use the

part of the theory described above.

5.2 The chain of translation

Latour (2000) describes the start of the chain of translation to be when the scientist
takes a reference (a study sample) from its context. This reference is meant to
represent the whole population, of whom the science would like to speak about. This
is the first translation of the world. The reference that until now was part of a whole
context is transformed into a concrete, decontextualized piece of material. As the
translational journey continues this object leaves its material being behind and gets
transportable, invariant, possible to standardise and translated into a universal code by
the scientists. A reference that was previously an undefined, non-distinguishable part
of a reality has now become something that can travel around the world, seemingly
without changing properties. However, even though science changes the world by
separating, classifying and standardise it in accordance with scientific principles (in
order to find ways to understand it), something within the reference that was taken in
the first step is still being preserved throughout the whole chain of translation. This is

what makes it possible to trace the locality where the reference was first taken.

Latour (2000) calls the steps in this translational process for intermediary steps. In the
intermediary steps the sciences transform the reality into a mixture of the original
reference, a scientific discipline, human knowledge, and a particular paradigm and
part of the reality is during this process transformed into a type of code that is
understandable to the scientific discipline. In this manoeuvre the natural world is
reorganised (e.g. in the laboratory) and patterns are created that are a mixture of
science and aspects of the real world. By reorganising the new form of objects (the
mixture of scientific discipline and reference) in the isolated laboratory, it is possible
to identify logical patterns that can answer questions about the real world. The answer

can be seen as suggestions for how to re-organise the real world in the same way as

6
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the objects were organised in the laboratory, in order for the laboratory logic (effect)
to be repeated outside the laboratory. External validity thus depends on whether it is
possible to reorganise the world in accordance with the logic of the laboratory pattern.
The last step in this transformation — from world to word — is the translation into
words that can take the form of for example a graph or a research article. What was
formerly a reality of a certain (“natural”) kind has now been transformed into another,
new constructed reality that is in one way more abstract, but at the same time more
concrete because it is understandable to the scientific community (and maybe the

society) (Ibid.).

Latour (2000) argues that every intermediary step within the chain of translation
creates a rupture, and — if the chain gets interrupted somewhere in the process — it
stops producing truth about that particular aspect of the original product and setting.
This means that the process is reductionist in relation to those aspects of reality that
are excluded during the translation process. And it means that the translational
process can influence the external validity if these excluded aspects show to be vital
to the sight of application. The gain of the translation from reference into a universal
code is, according to Latour (2000), that the universal code can be understood by a

whole scientific community and it is reproducible.

Latour (2000) explains that the process of each step in the chain of translation
contains both reduction and amplification. In the process of transforming the world
into word the scientists reduce properties from the world where the reference was first
taken, in each step locality, particularity, materiality, multiplicity and continuity are
lost. At the same time there are also amplifications or gains in each of the steps. These
gains are greater compatibility, standardisation, text, and relative universality. The
scientists obtain the gains by adding for example already-established practical
knowledge within the scientific discipline. The phenomena being studied therefore

circulate in the chain of translation in each step losing properties (reduction) and
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gaining others (amplification) (Ibid.). This process is illustrated in figure 1.

Reduction of
properties from
the world

World

Adding of scientific
methods for
gaining
standardisation,
universality,
compatibility etc.

Figure 1. The reduction and amplification as interpreted in this study.

I have now presented how I interpret Latour’s chain of translation (2000) and I will
now use it to analyse the findings of this study with a focus on how the translation
from world to word can be understood when the goal is to achieve external validity. I
will also examine if there are different properties that are needed in order to achieve
internal or external validity and if this is the case, how the transformation process or

chain of translation differ.

6 Two definitions of external validity

When analysing the material for this study, I found that there are differences in the
way the authors talk about external validity. In the discussions about external validity
I have found what I interpret as two different ways of defining the concept: 1)
external validity as a property that allows research to be generalised and 2) external
validity as a question of relevance. I will now describe external validity as discussed

in the literature.

6.1 External validity as generalisation

The concept of generalisation is in the current discussion about external validity (or at

least the part of the discussion that this study frames) described in what I recognise as
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three different categories. There are universal generalisation, generalisation to similar
situations and generalisation across situations. I will explain these categories further,
but first explain what Campbell and Stanley (1966) argue are the basic assumptions of
generalisability and the problems with the logic of universal generalisation that
underlies the discussion about the concept of external validity. I choose to start with
describing what Campbell and Stanley (1966) explain are the basic assumptions
behind external validity and generalisability because many of the authors in the
material used in this study argue that Campbell and Stanley (1966) started the
discussion about external validity by separating validity into internal- and external

validity.

6.1.1 Basic assumptions of generalisation

Campbell and Stanley (1966) define external validity as a property that allows
research to be generalised outside the limitations of the study. They argue that in
order to fully understand the threats to external validity it is necessary to understand
the basic assumptions that underlie the possibility to generalise at all. They describe
that the philosopher David Hume (his explanation of universal generalisation and the
problems with the logic in Hume’s reasoning) is important to highlight in order to
fully understand the concept of external validity (Ibid.). Campbell and Stanley (1966)
do not explicate this further, so in order to understand Hume’s universal
generalisation I turn to Bolton (2008) and Hacking (1983). Bolton uses a theory of
science perspective to explain the basic assumptions of Hume’s universal
generalisation and also Hacking discusses Hume as an example of the philosophy of

the natural sciences.

The basic assumption of universal generalisation is that events of type A always will
be followed by events of type B. Knowledge of these regular principles will enable
prediction (Bolton 2008). Hume (1711-1776) was an empiricist, believed in
observation, and analysed causality in terms of regular associations — or correlations —
between cause and effect. What Hume described as regularities is now understood as
causality (Hacking 1983). Later Mill (1806-1873) recognised that in practice what is
observed cannot simply be described as type A events being followed by type B
events, because in practice there are a complex of circumstances that might be

affecting the A and the B. To establish the real causal link between A and B, it is
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necessary to eliminate possible confounding factors C. These principles underlie our

modern idea of the controlled experiment (Bolton 2008).

If we think about this in terms of Latour’s (2000) concept of translation, ideally the
properties that are reduced (excluded) in the translational process are the confounding
factors C, i.e. the translation then reduces the properties from the world that may
cause C. The properties that are added in the translation process in order to reduce
confounding factors then can be thought of as the method of controlled experiment
and the methodological principles that guide the modern idea of science. The result of
the experiment can thus be understood as a mixture of an original reference and the

adding of scientific principles.

Campbell and Stanley (1966) argue that Hume’s principles of universal generalisation
showed to be never fully justified logically in the beginning of the twentieth century.
According to them it was recognised that it is not logically possible to generalise
beyond the limitations of the study conditions (Ibid.). Despite this, Campbell and
Stanley (1966) argue that a scientific field learns from the history and cumulative
experience of attempts to generalise and is thereby able to justify generalisations, not

logically but deducibly.

Bolton (2008) explains that in absence of the humean universal generalisation, the
science tries to determine the probability of the next A being followed by B based on
the sample so far observed. The probability of the next A being followed by B is then
more likely to happen if the sample which the generalisation refers to is as similar as
possible to the one in the study. Campbell and Stanley (1966) argue that this
conclusion is based on the assumption that there is a lawfulness of nature - the closer
two events are in time, space and measured value the more they tend to follow the
same law. Regarding this explanation of generalisation Campbell and Stanley (1966)
as well as Bolton (2008) explain the inductivist approach, where probability is a way

to justify the wish to generalise scientific knowledge.

This discussion about generalisation shows that there within the scientific community
seems to be questions about if it is possible to achieve external validity at all: if
external validity is defined as a property that allows research to be generalised. At

least it shows that it is not possible to ensure external validity, but only deducibly or

10
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theoretically show it is probable. I will now continue to describe how external validity

is described as generalisability.

6.1.2 Universal generalisations

Houlden (1980) describes that the kind of research that aims at building a theory can
be called universalistic research and that it is possible to make universal
generalisations when this kind of research is concerned with the testing of a grander
theory. Such theory is, according to Green and Nasser (2012), often a highly
generalised causal relationship that is applicable across most of the settings and
populations. Universal generalisation is thus a way to generalise by connecting

research to a grander theory.

6.1.3 Generalisation to similar situations

Houlden (1980) argues that besides universalistic research (that can be universally
generalised because of the connection to a bigger theory) there is another kind of
research that he calls particularistic research. In particularistic research, which is
research conducted without the aim of testing a theory, the possibility to generalise is
limited to the specific conditions that the study investigates (Ibid.). This type of
particularistic research is common within the field of public health and medicine
when conducting experimental trails and evaluations of interventions. When
addressing external validity as generalisation to similar situations what is referred to

is this kind of particularistic research.

When describing the concept of generalisation to similar situations, it is primarily
Campbell and Stanley (1966) and SBU (2012) that address external validity in this
way. It should be noted that Campbell in his later work also addresses external

validity as generalisability across situations (Shadish, Cook & Campbell 2002).

Campbell and Stanley (1966) defines generalizability as to what extent it is possible
to generalise a causal inference found in the experimental setting under a limited set
of conditions, to the larger population of whom the science attempts to speak about.
SBU (2012) describes generalisability by using the term transferability and defines it
as to which extent it is possible to transfer the results found in a study to the specific
conditions of the systematic review. Their understanding of external validity is that

the research should be transferable to fit the research question.

11
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The goal for SBU (2012) can be understood as research being compatible for the
systematic review or meta-analysis that they intend to make. The main focus on
external validity is if a study is useful to the aim of the systematic review and is thus

not a concern of how generalisable the research is outside the scientific community.

The way SBU (2012) defines generalisation can be understood as what Gibbons et al
(1994) distinguish as a mode 1 way of thinking of scientific knowledge, which is the
traditional way of producing knowledge. When SBU (2012) defines external validity
they seem to put emphasises on that research should be academically useful, i.e.
according to norms for systematic reviews and the scientific society. This can be
understood as a mode 1 of knowledge production that is conducted within a single
scientific discipline where problems and solutions defined by criteria that reflect the

intellectual interests of the discipline.

If we think of this in terms of Latour’s (2000) chain of translation SBU’s (2012)
definition of external validity is added in the translational process when conducting a
systematic review. SBU’s (2012) understanding of the concept of external validity is
integrated as part of the review method and quality criteria. There is thus a possibility
that a different understanding of external validity could lead to a different review

process and thus to different conclusions and interpretations of their meaning.

6.1.4 Generalisation across situations

Green and Nasser (2012) define generalisability as the concern of whether a causal
relationship is applicable across various persons, settings, treatments, outcomes and
contexts. They argue that the external validity of studies that aim to guide best
practice is a matter of generalisability to many different populations and settings.
Green and Glasgow (2006) express that efficiency trails can determine causal
relationships. The question of generalisability is, in those cases, a question of whether
the causal relationship is true also in similar conditions. The authors argue that if the
results are going to be applicable in practice the question of generalisation across

situations is important (Ibid.).

Both the Green and Nasser (2012) and the Green and Glasgow (2006) definitions of

external validity mirrors the idea that scientific knowledge which aim for practical

12
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applications should be applicable across various situations and not just to similar

situations.

I have in this chapter presented how external validity is defined as a property that
allows research findings to be generalised. I will now continue by presenting how

external validity is defined as an entity of relevance.

6.2 External validity as relevance

Steckler and Leroy (2008) argue that relevant information about population, setting
and intervention in the published articles are a prerequisite in order to decide if the
research is applicable to a specific practice considering implementing it. Higgins and
Green (2011) express a similar view in the Cochrane handbook, when stating that the
goal of producing evidence-based knowledge is not to make recommendations about a
treatment or intervention, but to provide practitioners and decision makers with
enough information for them to be able to judge whether the intervention is relevant

for the intended practice (Higgins & Green 2011).

Green and Nasser (2012) address external validity in terms of how applicable the
research interventions are in real practice, i.e. whether it is possible to implement the
intervention in terms of economic factors, organisational conditions and if the
intervention is relevant for the group of people that it is intended to help within the
local practice. According to them, the relevance of the research question that is asked
in the first place is also included in the concept of external validity and plays a vital

part of if the research is useful in practice at all (Ibid.).

This way of defining external validity is different from the definitions focusing on
generalisation. When describing external validity as a property that allows research
findings to be generalised the focus is on whether the research finding will be true
(probable) in similar or different situations. When addressing external validity as a

question of relevance, the focus is on the practical usefulness of the research findings.

The understanding of external validity as a question of relevance reflects the view that
scientific knowledge should be useful in practice. This can be understood as an
example of what Gibbons et al (1994) describes as mode 2 of knowledge production.

The requirements of mode 2 thus seem to point the concept of external validity
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towards relevance, contrasting mode 1, which directs the attention towards Humean

causality issues and internal validity.

6.3 Conclusion: Definitions of external validity as expressions of the

tension between different scientific goals

I have now presented the definitions of external validity found in the literature. We
have seen that there are various definitions and understandings of this concept within
the scientific literature. These differences can be explained with reference to the
research community’s varying goals of scientific knowledge production. When
investigating these definitions, a tension between different scientific goals can thus be
seen. When SBU (2012) describe external validity as how research findings can be
translated to similar situations their main focus appears to be on scientific quality
issues. Both generalisation across situations and external validity as relevance on the
other hand are concerned with the applicability of research findings and it therefore

reflects a view that scientific knowledge should be useful in practice.

Preciseness and simplicity, prerequisites for internal validity, too are in focus in
SBU’s (2012) stringent definition of external validity. Contrasting this, prerequisites
for external validity such as the appreciation of and adaption to a number of variables
in context of application shows in the Green and Glasgow (2006) definition of
external validity. In sum, the various definitions of external validity can therefore be
said to harbour the tension between methodological stringency and practical relevance

that is central to EBP.

7 Scientific properties reducing external validity

When lack of external validity is discussed as a problem, the difficulties of
generalising across many different variables as well as science’s lack of relevance are
highlighted. Lack of external validity appears to be related to applicability goals as it
is mainly discussed by researchers within evaluation and implementation research,
who identify this as a problem of implementation of EBP guidelines and policies. I
am now going to describe these discussions, focusing on information given in

scientific publications and the unnatural study setting.
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7.1 Lack of relevant information in scientific publications

Glasgow, Green and Ammerman (2007) present lack of information about study
populations, settings and interventions to source of external validity problems, as they
identify this information as important for deciding whether the intervention is
appropriate for a specific practice. Steckler and Leroy (2008) argue that the form and
content of published research lack relevant information decision makers need to judge
if the research can be generalised to the intended situation. Another argument is that
the research articles or reviews mainly describe the effect of the intervention in
comparison to another intervention with the focus on proving the causal relationship
to be true within the experiment, which makes it hard to understand if the intervention
is possible to implement in practice (Green & Nasser 2012). The argument is that this
lack of implementation relevant information in research articles lowers the external
validity and is an important reason for the failure of practice to translate research into

practice.

This can be understood with the help of Latour’s concept the chain of translation
(2000). In the research process relevant properties are added and reduced through out
the whole chain of translation, and in this case the information about population,
setting and intervention is reduced or left out in the last step of the translation process,
which is the writing of the research article. This indicates that the information needed
in order to implement the research in practice is reduced in the last step of the chain,
but need not to be reduced earlier in the chain of translation in order to achieve
stringency and internal validity. This also implies that it is necessary to add certain

properties in order to generalise and apply research in practice.

7.2 Studies conducted under too ideal circumstances

Green and Nasser (2012) describe that there is often a lack of applicability to practice,
even when the right information is given in the published research article. They argue
that the experimental circumstances cannot be replicated in real practice. Green and
Glasgow (2006) address the same problem and describe that most RCT studies are
conducted under too ideal circumstances for them to be representative to the practices
where the interventions are supposed to be applied. They argue that the RCT is more

like an efficacy trial, a trial conducted under ideal testing circumstances, and thus do
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not provide enough information about the effectiveness of the intervention in a

broader context (Ibid.).

Tunis, Stryer and Clancy (2003) also address the problems of efficiency trails and
argue that there is a need for effectiveness studies, studies that are conducted under
natural circumstances. These should include more outcomes relevant for decision-
makers and practitioners including a representative heterogeneous sample, cost-

effectiveness and quality of life perspective.

Green and Nasser (2012) argue that most of the published studies have a non-
representative sample of the population. They often eliminate those with multiple
diagnoses and risk factors that cannot be controlled for in the experiment, yet in the

“real world” there is no room for being this restrictive in the inclusion criterions.

Studies are usually conducted in settings over which the academic investigators have
some control. Green and Nasser (2012) and Victora, Habiche and Bryce (2004) argue
that while studies used in EBP are conducted under controlled and too narrow
circumstances, they also improve reality by providing more training, supervision and

funding compared to standard practices.

The problems described here, as research being conducted under too ideal conditions
can be understood as a critique of the properties that are added and eliminated in the
chain of translation. There seems to be a number of organisational factors that are
added in the translation process, as a part of the research method to ensure the internal
validity of the research. In addition, properties that are reduced are for example
specific populations (people with multi-diagnoses), organisational factors and
variables that make the research setting heterogeneous. The motive is then to ensure
internal validity, but this reduction then causes problems of external validity. This
because the properties necessary to reduce in order to achieve high internal validity

are at the same time properties needed to achieve high external validity.

7.3 Conclusion: Usefulness as a quality criteria for scientific
knowledge

In this chapter I have presented the problems with lack of external validity as

expressed in the study material. The articulated problems are focused around the

16



Pistone, Isabella (2014) Understanding The Concept of External Validity — A Way to Bridge the Gap Between Research and
Practice? Magisteruppsats, Department of philosophy, linguistics and theory of science, University of Gothenburg

problem of research not being relevant to practice, and can be understood as based on
the mode 2 view of scientific knowledge production (Gibbons et al 1994). The quality
criterion for research is in these discussions expressed as usefulness in practice, which
implies an underlying understanding of scientific knowledge as a product useful to
society. The problems addressed in the external validity debate mirrors a conflict
between the traditional way of producing knowledge (mode 1) and societal demands
for scientific knowledge useful to practice. The described adding of organisational
factors and reduction of variables from “real-life” seems to be a problem when the
goal is to implement scientific knowledge in practice. The addressed problems
acknowledge a situation where properties that ensure internal validity are added in the
translation process, while properties that are important to achieve external validity are
either reduced or not added in the process, the results being that the research cannot

be used in practice.

8 Suggested solutions to increase external validity

In this chapter I will present what I distinguish as four themes of suggested solutions
to the problems of external validity. The first is theory-building, which is seen as a
way of making research more universally generalisable. The second is transparency
and focus on information, which is a solution that focuses on the problems described
as lack of information in research articles. Practical clinical trials is a new kind of
research method that is suggested to increase the relevance of research for the practice
and action research is another way of conducting research with the purpose of
increasing the relevance of research. Most of the suggested solutions focus on how to
translate research into practice and I will again use Latour’s (2000) chain of

translation to further understand what is included in the solutions.

8.1 Theory-building and construct validity

Lucas (2003) argues that theoretical knowledge is the key to generalising across
populations and settings. Garcia and Wantchekov (2010) argue that the best way to
improve the external validity of findings is to connect individual experiments with a
theory, even when the experiments from the beginning were not theoretically

grounded. Usually theory-building refers to when research is made for testing a theory
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(hypothesis). The solution suggested by Garcia and Wantchekov (2010) to increase
the external validity of research findings is to connect them to a grander theory. In
that way it should be possible to make universal generalisations from specific
research findings, even though the studies were not theoretically grounded to start
with. Green and Nasser (2012) call this kind of theory-building construct validity and
identify it as of use to reviewers within EBP when defining purpose and eligibility
criteria for studies included in a review. They argue that theory can help defining how
and why different participant characteristics or contextual factors can influence

effectiveness and how broad or narrow the research question is.

This suggested solution connects attempts to increase external validity to the idea that
research findings can and should be generalised. The end of the chain of translation is
in focus, when it is suggested that the research findings are going to be connected to a
theory late: just before the final translation into words. See this translation illustrated

in figure 2.

Build a theory\

World \ Word

—~——_———

Figure 2. Theory is added in the last step before the translation into words order to make the

results generalisable.

Theory-building or construct validity propose a solution to the problem of
generalising specific research-findings into universal knowledge, but it avoids
questions about how to practically use the theory. As the concept theory is not defined
by Green and Nasser (2012) or Garcia and Wantchekov (2010) it is difficult to
analyse what they are actually suggesting. If the basic Humean view of generalisation

is recalled questions can be asked whether a norm of creating universally
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generalisable knowledge is a reasonable one. If, on the other hand, generalisation is
understood in a more moderate way, theory-building could be a tool for discussing a

study’s relevance for a specific setting.

8.2 Transparency of the research process and focus on information

Glasgow, Green and Ammerman (2007) propose a solution for increasing external
validity when the problem is expressed as lack of information in published research
articles. They identify four categories that can make it easier for local practices to

decide if a research intervention is relevant to their practice (Ibid.).

1. Information about recruitment and selection procedures, participation rates
and representativeness of intervention staff, participants and settings.

2. Consistency of implementation across settings, program components and time.

3. Impact on secondary outcomes of importance to patients, clinicians and
decision makers.

4. Ttems from the first and third category in follow-up studies.

Glasgow, Green and Ammerman (2007) suggest that an increased reporting of
external validity according to these four categories could help the translation from
research to practice as it would make it easier for practitioners to decide if the study
applies to their local settings, populations, staffing and resources. Green and Nasser
(2012) argue that there are a number of different tools to help researchers, publishers
and those who conduct systematic reviews to provide more information relevant for
enhancing external validity. These vary from being a question in a quality assessment
tool or reporting checklist, to validated checklists for evaluating the external validity

of trails.

The solution suggested by Glasgow, Green and Ammerman (2007) and Green and
Nasser (2012) is aiming for the problem of external validity when defined as
generalisation to similar situations. The purpose of the solution is to make research
easier to replicate by increasing the information in the research articles. This suggests
that the conducted research is relevant enough to the practices. What is needed is then
an increased transparency of the research process so that it is possible to imagine a

replication of the research results.
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Latour (2000) describes the logbook as crucial for a successful research process. He
describes the logbook as what makes it possible to return to each translation in order
to reconstitute its history. The suggested solution to the problem of lack of practice
relevant information can therefore be seen as a call for a more detailed logbook. The
logbook should describe all the intermediary steps, and Glasgow, Green and
Ammerman’s (2007) four categories can be seen as an identification of the
intermediary steps that are necessary to express for a successful implementation of an
intervention in similar settings. When they describe that information about
population, intervention, settings, staff etc. should be included in the research article,
the focus is again on what is included in or reduced from the research process and
how this affect the final outcome of the study. The solution suggests a change in the
later part of the translation process, by adding practice relevant information when

writing the research article. See this illustrated in figure 3.

The logbook

World \J' Word

———————

Figure 3. Information from the logbook is added in the last step before the transformation into

words.

This solution can be seen as an attempt to preserve the internal validity and
disciplinary scientific knowledge, at the same time as they try to increase the external
validity by providing more practice relevant information in the research article. A
prerequisite is that the research is practice relevant to start with and that there is no

need to change anything early in the research process.
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8.3 Practical clinical trials

Tunis, Stryer and Clancy (2003) suggest practical clinical trials (PCT) as a solution to
lack of external validity. PCT are studies where the hypothesis and study design are
formulated with specific attention to the information needed to make practice
decisions. According to Tunis, Stryer and Clancy (2003) the PCT addresses practical
questions about risks, benefits and costs of an intervention, as they would occur in
routine clinical practice. It includes comparisons of clinically relevant alternatives,
recruitment from a variety of practice settings and measurement of a broad range of

relevant health outcomes (Ibid.).

Glasgow et al (2005) explain that they have developed the idea of PCT that Tunis,
Stryer and Clancy (2003) describe by providing specific recommendations that should
be reported in a PCT for increasing its relevance for practitioners and decision-
makers. Their focus is on measurements and design choices that can enhance the
external validity both regarding relevance and generalisability. They suggest a broad
and representative sample from a numerous of different settings and practices. They
also argue for inclusion of a heterogeneous sample regarding comorbidity (Glasgow
et al 2005). They describe that the breadth and representativeness of the
organisational settings (especially of the staff that deliver the intervention) is of high
importance for the real world practices and therefore are important external validity

properties (Ibid.).

Glasgow et al (2005) recommend that PCTs should compare clinically relevant
alternatives, instead of using placebo or no treatment as a control group. This because
it represents the kind of setting policy makers and clinicians is confronted with when
making decisions. They also put forward that there are a need for measuring a broader
set of health outcomes, economic parameters and implementation outcomes of
importance to decision makers before deciding about implementation (Ibid.). As PCT
is described as a study that should follow the efficiency trials or RCTs it too suggests
adding practice relevant variables in the later part of the translation process that

Latour (2000) describes.

Guala (2003) proposes the solution to the problem of generalisability to be to export
the laboratory in different steps. She proposes that different laboratory results should
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be tested in relation to different external variables. In this way the highly local
laboratory knowledge can, step-by-step, be applied in reality. What Guala (2003)
describes can be understood as a way of broadening the translational process by
adding more real world properties to the intermediary steps. This could then result in
making the final outcome more similar to context of application, while simplicity and
stringency (the internal validity) are maintained. The translation process that PCTs

suggest is illustrated in figure 4.

World Word

Figure 4. Practice relevant properties are added by making a PCT, after the focus on internal

validity in the beginning of the research.

The basic idea is that the PCT adds practice relevant properties throughout the
research process in order to “test” the links between laboratory findings, interventions
and real life circumstances. The solution seems complicated and expensive and one
can ask if there is an easier way to achieve the same presumed high external validity.
Instead of first reducing important properties in the RCT translation process it could
be investigated whether it is possible to reduce ruptures (that stop the translation and
creates gaps, i.e. low external validity) earlier in the translational process. It would
then not be necessary to add properties relevant to achieve external validity later in

the research process, as these properties was never reduced in the first place.

While the PCT aims at solving the problems of if and how the research is going to
work in practice and how it is possible to implement it, it does not solve the problem

expressed as the research question and method may not be relevant to start with.
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8.4 Action research

Glasgow et al (2005) describe action research as a way of conducting research that is
externally valid. Action research is a form of research that starts from a question
identified in practice. Glasgow et al (2005) describe that instead of top-down
research, research that needs to be translated from research to practice, action research
starts from the bottom-up perspective. They also argue that this kind of research is a
way to bring practitioners and researchers closer together in planning, conduct and

interpretation of research so that research becomes relevant to practice (Ibid.).

Brown et al (2003) further describe what action research is and explains that there are
different definitions of action research. It can be defined as evaluating interventions,
for raising conscience among the oppressed and as action learning. One kind of action
research is called practice-research engagement (PRE). This research aims at
combining the insights of practice with the analytical tools of research and is,
according to Brown et al (2003) a broader definition of action research. PRE
combines the definitions mentioned above with attempts to democratise knowledge
by engaging in social transformation (enhancing the ability of marginalised groups to
gain access to knowledge and to respect and include their knowledge). They further
describe that PRE enables early identification of emerging societal problems, access
to sensitive information, creation of new concepts and hypothesis, and building

credibility with new populations (Ibid.).

Action research could be understood as a solution to the lack of relevance aspect of
external validity. Within this research tradition methodology and research questions
are formulated together with the problem setting, which are assumed to make the
research more relevant. It does not, however, address the problem of generalisability,
as action research is focused on creating knowledge that is highly local (A way to

make it more generalisable could then be to add the suggested theory-building).

This solution is different from the other solutions as it can be understood as a circular
movement between world and word, compared to the more linear movement from
world to word that has been described above. The circular movement includes both
theory and practice from the formulation of a research question, through planning,

execution and interpretation of results. The final research results are therefore not in
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needs of translation from word back to world because this translation is already a part

of the process. This kind of translation process is illustrated in figure 4.

oL }._. “]

World Word World ]‘—N Word
. World }-—» Word 1

Figure 4. The translation process within action research

8.5 Conclusion: changing the chain of translation

I have in this chapter described solutions to the problem of external validity that the
literature suggests and discussed them using Latour’s concept of the chain of
translation (2000). The solutions approach different aspects of the problems of
external validity, but they all seem to imply that there are needs for adding more
practice relevant variables somewhere in the translation process or not reducing the
practice relevant properties to start with. This shows that there is a need for research
to be conducted differently than it has traditionally been conducted in order to be
useful in practice. PCT and action research can be seen as two ways of conducting
research that highlights the importance of the researchers to consider external validity
also in the research process, instead of just leaving it to be a problem that belongs to
the practices. Theory-building is a suggested solution to the problem of not being able
to generalise research findings and can be a valuable tool for scientific disciplines that

today is having problems discussing what their research is useful for.

If the above suggestions for theory-building and transparency are combined, policy
and practices could be provided with both information about vital aspects of the
translational process and a theory that helps linking abstract research results to
clinical setting issues. When using Latour’s chain of translation (2000) as a tool to

describe the suggested solutions to achieve higher external validity, it seems as
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though depending on where in the translation process that the practice relevant
properties are added, they solve different problems and leave others behind. When
more information is added in the last step of the chain of translation (when the
research article is written), the problem of lack of information to the practices is
solved in the sense that this facilitates evaluation of research relevance to the specific
practice. The PCT requires a bigger change earlier in the translation process and
ensures external validity by not leaving this question to the practices. The solution
that action research provides has a more circular translation process. More links
between the world and word are maintained during the whole translation process,

which should result in high external validity when defined as a question of relevance.

9 Discussion

This study shows that the concept of external validity includes a number of different
definitions and that the concept is given different meanings. The concept thus seems
to include a broader meaning than the Humean understanding of the concept that
Campbell and Stanley (1966) described. The definitions have been categorised into
two bigger themes: external validity as generalisability and external validity as a
question of relevance. The multiplicity of definitions and meanings are in this study
explained as differences in goals of scientific knowledge i.e. in what the purpose of
knowledge is. When the goal for knowledge production is to create knowledge that
develops the specific scientific discipline solving an academic question, discussions
about external validity refer to stringency, internal validity and whether study findings
are generalisable to similar situations. When the goal for scientific knowledge is
solving a practical problem, discussions about external validity are instead focused on

whether the study results are relevant to use in practice.

The basic idea of EBP is that methods in clinical work, practical guidelines and policy
decisions should be developed out of the most reliable scientific knowledge available
(Bohlin & Sager 2011). In the light of mode 2, (the requirement to produce scientific
knowledge relevant to society) the addressed gap between research and practice that
has shown visible within EBP can be interpreted as a shortcoming of the scientific
practice to serve society with useful knowledge. Yet, while there is a pressure from

society to make science applicable outside the universities, the research used in EBP
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is still most often conducted within the mode 1 norms for knowledge production,

which does not prioritise translation from research to practice.

By using Latour’s (2000) theory of the chain of translation when studying the
described problems with lack of external validity, it seems as the problem of
relevance is connected to that not enough properties are added and reduced in the
translation process. A critique of RCT studies that are highly used within EBP is that
they are conducted under too ideal circumstances. This suggests that the internal
validity of the studies is highly prioritised; the consequences being that practice
relevant properties are reduced and other properties that help increase the internal
validity are added. Looking at the addressed problems of external validity and how
for example SBU define external validity this demand seems hard to satisfy using
mode 1 norms for producing knowledge. It therefore seems like there is a need for
new quality criteria within EBP, which today mainly focuses on internal validity

criterion.

The results of this study implies that a way to bridge the gap between research and
practice could be to expand the definition of external validity within SBU, and the
whole EBP movement, so that it includes both generalisability and relevance. A
starting point could be to look at the chain of translations: at what properties are
added and reduced, when creating a systematic review for EBP. The increased focus
on external validity and a deeper understanding of its role within EBP suggests it is
necessary to change parts of the knowledge production process, and this study has

presented a couple of suggestions for how this can be done.

While Latour’s (2000) theory of translation provides a framework for understanding
the production of scientific knowledge it settles with explaining the translation from
world into a new scientific understanding articulated in words. When analysing the
suggested solutions to the problems of external validity it becomes clear that the chain
of translation that Latour (2000) describes focuses on how to create internal validity.
Developing this discussion to include the translation from word back to the world
could be a way to further the understanding of the concept of external validity and its

role in the scientific knowledge production.
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Latour’s (2000) chain of translation has (although the focus on internal validity)
shown to be a useful tool when analysing the problems and solutions with external
validity, as it describes the process of knowledge production. The key for making the
translation process from research to practice easier seems to be to make changes in
the translation process from world to word, i.e. not to leave it to non-scientists. It has
been illustrated that, depending on what kind of external validity we want, the chain
of translation changes in accordance with what are added and reduced and when this
happens. This study suggests that a concrete way to increase the relevance of research
is for researchers to reflect on what the goal is for their scientific knowledge
production, and to — thereafter — use the chain of translation as a tool for analysing
what properties that are necessary to add and reduce in order for the knowledge to be

useful, i.e. score high on external validity.

Within EBP this could mean that adding more practice relevant properties in the chain
of translation should increase the usefulness of the research, and this study suggests
that there are a number of different ways of doing this. A way to increase the
generalisability of the research could be to use the study findings to build a theory to
provide to the practices. A critique of EBP today is that they serve research as a
readymade package, leaving it to the practices to try to squeeze some relevance out of
the research (Green & Nasser 2012). In other words, EBP makes the translation from
world to word, leaving it to the practices to make the translation back from word to
world again. The results of this study shows that there are at least theoretically
possible to make research more useful already in the translation process from world to
word. Researchers would then have to plan the research process so that it becomes
easier to translate the research for the practices. This study therefore propose a greater
focus, on how to increase the relevance of research, already in the translational
process from world to word as this could facilitate bridging the gap between research

and practice.

There are other questions connected to the concept of external validity: if it is viable
to produce knowledge that is not useful to the society and what useful knowledge
really is. There are arguments implying that science should promote a mode 2 kind of
knowledge production (Gibbons et al 1994), especially when the goal is for it to be

used in clinical practice. On the other hand, it is argued that there is also a need for a
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mode 1 kind of knowledge production within the universities (Gibbons et al 1994)
without the pressure from society, as the usefulness of some knowledge may become
obvious in a later stage. The focus of this study is on EBP where the basic assumption
is that scientific knowledge should be used to ensure quality in practice. I therefore
argue that research conducted within EBP should prioritise research processes that

ensure knowledge that is applicable and relevant to the society.

10 Conclusion

The concept of external validity has shown to have diverse definitions depending on
what the goal is for scientific knowledge production, i.e. if the goal is stringent
knowledge or useful knowledge. The problems related to lack of external validity are
focused on consequences of low research relevance for the practices. This study
suggests that a way to increase the relevance in studies, in order to make them useful
to practice, is to further investigate the concept external validity. This could deepen
the understanding of the phenomena and serve as a foundation for developing
research methodology accordingly. Such greater focus on external validity should
focus on how more practice relevant properties can be integrated in the research
process, the purpose being the creation of more and stronger links between worlds

and words.

This study has limitations that could have influenced the results and conclusions. It is
a very small study and there is a possibility that important aspects of the concept of
external validity has not been examined and mentioned. The literature used for this
study is mainly taken from the same discussions and the same authors, which have to
be considered when reading the results of this study. It is also possible that the
categorisation of definitions, problems and solutions made by me in an attempt to
understand the concept could be made in different ways, which could result in
different conclusions. Taking the limitations of this study into account, I still think the
results imply that the concept of external validity is of importance for understanding
the gap between research and practice. A way to proceed with the results of this study
could be to empirically investigate how components of external validity is handled
within a research project and to then describe the translation process with the specific

focus being external validity (instead of internal validity).
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