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Abstract. The Medical Research Council (MRC) framework for ctawp

interventions provides useful guidance to assist with tlevelopment and
evaluation of health technology interventions suchdesision support. In this
paper we briefly summarise a project that focusedesigding a decision support
intervention to assist with the recognition, assessm@etitmanagement of pain in
patients with dementia in an acute hospital setting réflect on our experience
of using the MRC framework to guide our study designd highlight the

importance of considering decision support intervestas complex interventions.
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1. Introduction

The Medical Research Council (MRC) guidelines for complex interventions [1]
provide guidance to researchers on the process for developing and egaluatin
interventions that contain several interacting components. The aim fshthework is

to ensure that interventions are empirically and theoretically founded, abhd tha
considerations are given both to the effectiveness of the interventiomoanit works.

In this paper we report on our experiences of using the MRC frarkeag the basis

for developing a clinical decision support intervention, focusing omsksessment and
management of pain in patients with dementia in an acute care setting.

1.1.Complex Interventions

Complex interventions havBeveral dimensions of complexity’ such as variations in
the number of intervention components, behaviours and degree oflifigxiquired
to implement it, the groups it targets and the interactions between compdijeite
MRC framework (figure 1) provides guidance on how to desigh eraluate such
interventions in a structured way. It highlights the importance efdévelopment
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phase of intervention design, ensuring that there is an evidence base andaheory
support the intervention, modelling both the intervention processw@oedmes, before
it is piloted for feasibility [1]

Feasibility and piloting

Testing procedures

Estimating recruitment and retention
Determining sample size

Development Evaluation

Identifying the evidence base Assessing effectiveness

Identifying or developing theory Understanding change process

Modelling process and outcomes Assessing cost effectiveness
Implementation

Dissemination
Surveillance and monitoring

Long term follow-up

Figure 1. MRC framework of complex interventions
1.2.Pain in Patients with Dementia and Decision Support Interventions

Pain is a common symptom in older adults, and it is estimated that appeyiBzeo

of people who have dementia also experience pain [2]. There is grewigience that
pain is often inadequately treated in patients with dementiapf8ients often have
difficulty with recall, interpretation, identification and responses to paikingait
challenging for health care professionals to evaluate plagirexperiences [4]. These
difficulties are often compounded in an acute care setting, where the enviraneyent
increase a person with demenrdissense of confusion and disorientation, and where
staff may be unfamiliar with their individual pain responses [5].

Clinical decision support systems ‘provide clinicians with patient-specific
assessments or recommendations to aid clinical decision making’ [6]. They often
integrate information from a variety of sources using sophisticateddiecfynand are
implemented in a complex environment (that of a health care organisatibn wit
different layers of individual and social units collaborating together).

In this study we aimed to develop a decision support system thiat assist
clinicians with the complex task of identifying and treating pain in patigvitis
dementia in an acute care setting. It focused on the first and seaged sf the MRC
framework; developing the intervention and exploring its feasibility.

2. Theory Development and | dentifying the Evidence Base

Existing models of pain recognition, assessment and managefmpainoassume a
linear process that could be comparedattinear judgement and decision making
process (figure 2) [7], mirroring individual cognition.

This conceptual model was used as the starting point for our reseatthhevit
focus on identifying existing tools (that could potentially be used as the fbagisr
decision support intervention) and modelling the processes by which vesn
recognised, assessed and managed in patients with dementia in acuteiogse sett
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Figure 2: The cognitive and clinical process for recognisirsgeasing and managing pain [7]

3. Methods

A systematic review of systematic reviews of pain assessment tools, amdtiple
case site study with embedded units of analysis. The full met#matisesults of these
studies have been reported elsewti@s®]. Here we provide a brief overview and key
results, to provide context for our discussion of the utility of theCQviRamework to
guide the intervention development.

3.1. A Systematic Review of Systematic Reviews of Pain Assessment Tools for Patients
with Dementia [8]

Systematic reviews of pain assessment tools were identified through sgarchi
databases (e.g. Medline, Embase, Cochrane) the JBI Database of Systematic Reviews
and the DARE database, alongside reference chaining. Reviews were irioluwded
‘meta-review’ if they included pain assessment tools involving adults with
dementia/cognitive impairment and provided psychometric data on thest@dlsted.

Each review was assessed for risk of bias using the AMSTAR critical appraisal tool.
Data were extracted and summarised. At least two reviewers carried out each element
of the review procedure (i.e. review inclusion/exclusion, assesswvhenéthodologic

quality, data extraction).

3.2. AMultiple Case Site Study Using Ethnography [7, 9]

Data were collected in four NHS hospital trusts across England and Scotlaridgvary
in size and types of service provision. Wards within each hospital theoretically
sampled to provide an overview of care provided to patients with dienierat variety

of settings (e.g. orthopedic, acute medicine, elderly care). Data were collsttgd u
non-{participant observation of care interactions, semi-structured interviews with
clinical staff and informal carers and audits of patient notes for documenteataied

to the recognition, assessment and management of pain.



4. Results

Ten papers reporting the results of 8 reviews were included indteeraeview. Each
review summarised between 8 and 13 pain assessment tools, proweiirigrd?8 tools
in total. Overall, there were limited data on the reliability, validity and clinical utility of
any of the tools evaluated in the reviews. On the basis of the evideneesre unable
to identify one specific tool that could be used as the basis for our aesigport
intervention.

In our case study we observed 31 patients with dementia for atdt@ad hours
of observation; we interviewed 52 health care staff and 4 carers. Our isinalys
highlighted the difficulties patients with dementia had communicating with aafiit
their pain. Patients with dementia had significant issues communicating padtiyerb
and their interactions with staff were often brief, and rarely with same person.
These problems with communication affected clinicians’ abilities to reassess pain
following administration of therapy, and often affected whether a patieptvest
medication at all. Overall the process of pain recognition, assessment aagemant
involved ‘putting a picture together’ of a patient’s pain, which required clinicians to
share information across individuals, and through written doctatiem which was
often fragmented and kept in professional ‘silos’.

5. Discussion

The results of our study highlight the importance of consideringtreewdt aspects of
how an intervention may be thought to work in practice, as the first stdge
intervention development. Our study used existing conceptualisatiomswopain is
thought to be identified, assessed and managed in clinical settings, undetpmnned
decision making theories. However the study results highlighted tletoeefine that
theory; if we had assumed that the focus of the decision tool skapfubrt a linear
process focused on one clinician, we would not be reflecting the actuabdemiscess
we discovered through our ethnographic work. We have subseqeeptyded the
theoretical basis of our intervention to include an acknowledgementeofvdhk of
‘sense-making’ in pain recognition, assessment and management [7] which can then
provide the basis for an intervention that may actually have more délitglinical
staff in a practice setting.

What our work has highlighted is that the MRC framework providesoa g
starting point for intervention development, but as often the interventiensare
developing are being implemented in complex environments, that prbass® be
cyclical and flexible to adapt to the environment and project findings. stDdy also
highlighted the issues related to summarising and evaluating existing eajidée
meta-review for our study was extremely complex and did natiieone ‘best’ tool
that could be used in practice. On reflection this may be a frequent isgue
systematic reviews of complex interventions, that the results tend to beoatpdex
and context dependent. The MRC framework reminds us that intervenéedgo be
evidence based, but finding conclusive evidence may be the first challenge.

Since the MRC framework was originally published and then revised (i®) 20e
science of complex intervention development and evaluation has progressed
considerably. Whilst we found the framework a useful startingtpgoirprovide a
structure for our research study, the complexity of the theoretical chnital



environment suggest that other conceptualisations of intervention developmd
evaluation may also be useful. For example realist evaluation methods, originall
developed to explain how program interventions may work in onecgma@nt, but not
another, may provide one way of supporting complex intervengorldpment. This
approach, where the researcher outlines and refines theories based odiviowails
interact with the resources provided by an intervention (known as mecisartisuld
enable a more flexible and reflexive approach both to theory developmetestind

in complex intervention research.

In general health informatics solutions, such as decision support intenseatid
other technological innovations, are rarely conceptualised in terms of theitectin
Given the complex nature of such technology, that individual users reagdahwith
that technology in a number of ways, and the complexity of the @magnts where
they are often introduced, we also believe that both the MRC framework agrd oth
approaches to evaluation could provide a useful framework for infosnatiearchers
in the future.
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