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Abstract

Objective: To identify and describe the extent to which theory or theoretical frameworks informed the development and evaluation of decision

support technologies (DSTs).

Methods: The analysis was based on the decision technologies used in studies included in the Cochrane systematic review of patient decision aids

for people facing health screening or treatment decisions. The assumption was made that DSTs evaluated by randomized controlled trials, and

therefore included in the updated Cochrane review have been the most rigorously developed.

Results: Of the 50 DSTs evaluated only 17 (34%) were based on a theoretical framework. Amongst these, 11 decision-making theories were

described but the extent to which theory informed the development, field-testing and evaluation of these interventions was highly variable between

DSTs. The majority of the 17 DSTs that relied on a theory was not explicit about how theory had guided their design and evaluation. Many had

superficial descriptions of the theory or theories involved. Furthermore, based on the analysis of those 17 DSTs, none had reported field-testing

prior to evaluation.

Conclusion: The use of decision-making theory in DST development is rare and poorly described. The lack of theoretical underpinning to the

design and development of DSTs most likely reflects the early development stage of the DST field.

Practice implications: The findings clearly indicate the need to give more attention to how the most important decision-making theories could be

better used to guide the design of key decision support components and their modes of action.
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1. Introduction

Although there is increasing interest in supporting the

participation of patients in decision-making by the use of

decision support technologies (DSTs), there is also a poor

understanding of how DSTs achieve their impact on outcomes

[1]. While the number of published DSTs has tripled since 1999

[2], there is a growing concern that development has been

independent of relevant theoretical frameworks. Over the past

decade, little attention has been given to the theoretical

foundation underlying the development of heterogeneously

developed DSTs [2]. Although there are guidelines and criteria

being produced for the design and evaluations of DSTs [3], their

development process, content and evaluation does not seem to

recognise the need to adhere to any conceptual or theoretical

framework relevant to decision-making.

The terms ‘‘theory’’ and ‘‘model’’, often confounded, are

associated with an overwhelming variety of definitions [4].

However, these are independent concepts that need to be

carefully defined and distinguished. In the present study, we

chose to define theory as a set of inter-related propositions

(theoretical constructs) that constitute a framework for

describing, explaining and predicting the decision-making

process. Theories propose to explicate the rules and mechan-

isms by which the outcomes are achieved. Compared to a

model, a theory tends to address global behaviours in general

context and to be discipline specific. According to Hawking [5],

a good theory ‘‘satisfies two requirements: it must accurately

describe a large class of observations on the basis of a model

that contains only a few arbitrary elements, and it must make
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definite predictions about the results of future observations’’.

Models are informed by one or more theories and have a very

limited capacity to predict behaviours. A model may also

include processes or constructs that are not based on theory.

Finally, models make an extensive use of representations in

describing a phenomenon or the interactions between a set of

constructs. While theories describe and explain behaviour in an

attempt to predict it, models are essentially descriptive.

Most interventions in this field appear to have been

developed in a practical manner, using a wide range of medias,

timeframes and purposes. DSTs have also been noted to achieve

different levels of effectiveness [6]. More importantly, the

design of the majority of DSTs seems to be primarily informed

by researchers who create products that combine information

and graphical elements to portray risk but generally lack a

theoretical hypothesis about how patients will achieve

decisions, with or without health professionals [7]. The

potential impact of a theoretical foundation on the quality

and efficacy of DSTs has never been formally assessed.

Health conditions are often associated with several treatment

or screening options, each involving significant levels of harms

and benefits. Decisions to undertake a treatment or a screening

test depend on the differences between the harms and benefits

of each option and how these are valued and evaluated by

patients and their clinicians. As a consequence, the patient’s

perspective needs to be taken into account. Contexts such as

these give rise to the need to involve patients in deciding on

their care in order to make optimal decisions that are ideally

consistent with their knowledge, values and long-term goals. To

achieve these goals, there is increasing interest in developing

technologies that support patients when they face tough

decisions, for themselves or others in their families. Those

interventions, referred to here as DSTs (also known as patient

decision aids) provide information about the treatments or

screening options made available to patients. They are designed

to help patients choose between two or more courses of action

by providing information about the probabilities associated

with the risks and benefits of each option.

A literature review of health technologies intended to

influence patient informed decision-making assessed the

theoretical basis of 547 studies of interventions ranging from

the comparison of information mediums or simple provision of

additional information to the use of DSTs [8]. The research was

not exclusively focussed on DSTs and did not address the

question as to what extent theory had guided the development

and evaluation of the DSTs. The findings showed that theory

was not frequently used in health technologies. Indeed, 82% of

the studies did not refer to, or make use of any theory. Amongst

those which did explicitly refer to decision-making theories,

there was little account of the way in which the theory had been

used. For instance, there was no clear specification of how the

theoretical concepts or framework described were subsequently

applied to the practical design of the DST.

Another study investigated the theoretical basis of inter-

ventions designed to promote patients’ informed decision-

making in the clinical context of cancer screening [9]. The

findings showed that 5 of a total of 14 interventions referred to a

theoretical framework. However, among those interventions

that were described as ‘‘theory-based’’, it was not clear how the

specified theory had shaped the design of the specific

intervention. None of the articles reporting the development

and evaluation of the DSTs commented on the utility of the

chosen theoretical foundation.

To conclude, there is no clear description of a deliberate

avoidance of theory nor is there detailed attention to how some,

albeit a minority, used a specific theory for design, development

and evaluation. Similarly, the effect of a theoretical foundation

on the impact and efficacy of a DST has not been formally

assessed. DSTs that are not based on theory may be as efficient

and reliable as interventions guided by a relevant theoretical

basis, however, for the time being we are unable to assess this

area. The aim of the present study is to describe and analyse

rigorously developed DSTs in order to determine the

contribution of decision-making theory to their conception,

design, development and evaluation. As a sample frame, we

reviewed the 55 published randomized controlled trials of DSTs

included in the Cochrane systematic review [2].

2. Methods

2.1. Inclusion criteria

Our sample frame was the 55 trials of ‘‘patient decision aids

for people facing health treatment or screening decisions’’,

included in the Cochrane systematic review. The assumption

was made that DSTs evaluated by randomized controlled trials

included in a Cochrane review would have been among those

most rigorously developed. In the Cochrane review 22,778

citations were identified and 55 randomized controlled trials of

DSTs were extracted and included in the review. The

interventions focussed on 23 different screening and treatment

decisions related to various clinical contexts. The DSTs were

evaluated in randomized trials and typically compared to usual

care (usual verbal information or provision of routine

information leaflet) or to simpler decision tools.

2.2. Methodology for the theoretical review of articles

All DSTs to be considered were independently rated by two of

the authors (M-AD & MS). They reviewed all full text articles

reporting the development and evaluation of the DSTs in a

randomized controlled trial. Any mention of a theoretical

framework in the text or in the reference list was noted. The

nature and category of the identified theoretical framework were

then discussed between authors. The agreement between raters

regarding the theoretical review of article was examined. After a

theoretical framework was identified and named, the authors of

the article were contacted and asked how they used theory to

inform the design and evaluation of their DSTs. They were

informed that the theoretical review of their decision tools would

be based on their published work if they did not provide a reply

within two months. All relevant articles were analysed carefully

to assess the degree to which a pre-specified and named decision-

making theory or model had informed the development and
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