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Abstract

The diffusion of information and communication technology (ICT) into healthcare has been generally 

low. This varies with application and setting, but at the point of care clinical level it has been 

particularly slow. The ICT niche in clinics has been recognised in numerous publications, where its 

potential benefits are proclaimed. A reoccurring factor identified with criticism of design in 

information systems research (ISR) is the difficulty in integrating the different human and technical 

elements. Activity Theory (AT) has been proposed as a means of overcoming this by providing a 

single theoretical framework able to represent relevant factors across all levels of operational 

abstraction.

In this work the (practical) operational functionality of AT is employed (tested) as a basis for design 

and evaluation of ICT, applied to integration at the clinical level of the National Health Service (NHS) 

healthcare organisation. Chronic wound healing is a complex activity, with a long history and strong 

dependence on data, as observed and recorded by clinicians, to treat and heal patients. Wound clinics 

that are part of the NHS, which is currently actively pursuing a strategy for information technology 

(IT) integration in healthcare, afford the opportunity to develop specific ICT for wound data and 

consider issues of diffusion at different levels of the organisation.

An Action Research paradigm, using methods borrowed from soft systems methodology (SSM), is 

applied to the problem of producing ICT to manage wound data in participating NHS clinics. Data are 

collected via naturalistic (participant) observation, 'in-depth' interviews and focus groups, and are 

recorded using ethnographic field notes, a research logbook and diary, and digital and analogue voice 

recordings. Activity models are generated, to interpret the research process and represent the activity 

at the action level of the clinic, situating the analysis, both within the network of supporting activities, 

and the influence and constraints of the administrative and the organisational levels.

Practical findings highlight the potential of ICT in participating clinics, showing how this can be 

expanded to the chronic wound healing activity in general, and reporting the implications that this has 

for the NHS IT strategy at the level of the clinics involved with regards to integration of ICT. 

Theoretical findings support the suitability of the Action Research strategy and the relevance of AT 

both as a descriptive framework for information systems development (ISD), and as an evaluative 

framework for ISR



Abstracto (Spanish)

La difusion de tecnologias de comunicaci6n e informacion (ICT) en el area de salud publica ha sido por lo 

general baja. Esto varia segun aplicacion y lugar, pero en las clinicas ha sido particularmente lento. El 

nicho ICT en la clinica ha sido reconocido en numerosas publicaciones, proclamando sus beneficios 

potenciales. Un factor comun asociado con criticas de investigacion de sistemas de la informacion (ISR), es 

la dificultad de integrar los componentes humanos y sociales. La teoria de la actividad (AT) ha sido 

propuesta como un medio de superar esto, contribuyendo una unica estructura teorica capaz de representar 

los factores relevantes a traves de todos los niveles de abstraccion organizacional.

En este trabajo, la funcionalidad operacional practica de AT es empleada como base para diseno, desarrollo 

y evaluacion de ICT, aplicada a la integracion al nivel de la clinica de la National Health Service (NHS) 

organizacion de salud publica del Reino Unido. La cura de heridas cronicas es una labor compleja, con una 

larga historia, y fuerte dependencia con los dates observados y apuntados por el personal clinico para tratar 

y curar pacientes. Las clinicas de heridas que forman parte de la NHS, que esta actualmente desarrollando 

una estrategia de tecnologia de la informacion (IT), brindan la oportunidad de desarrollar ICT especifico a 

los datos de las heridas y considerar temas de difusion a diferentes niveles de la organizacion.

Un paradigma de investigacion por accion, usando metodos prestados de 'soft systems methodology' 

(SSM), es aplicado al problema de producir ICT que gestione los datos de las heridas en clinicas 

participantes de la NHS. Datos son recogidos mediante observacion natural, entrevistas 'en-profundidad, y 

entrevistas de grupo enfocados, siendo registrados mediante notas de campo etnograficos, un dietario, y 

diario de investigacion; y mediante grabaciones analogicas y digitales. Modelos de la actividad son 

generadas para interpretar el proceso de la investigacion y representar la actividad al nivel de accion en la 

clinica, situando el analisis tanto dentro de la red de actividades de apoyo, como dentro de la influencia y 

restricciones de los niveles administrativos y organizacionales.

Resultados practices confirman el potencial de ICT en las clinicas participantes, demostrando como esto 

puede ser extrapolado a la actividad de cura de heridas cronicas en general, e informando de las 

implicaciones que esto supone para la estrategia de IT de la NHS a nivel de las clinicas participantes con 

respecto de la integracion del ICT.

Resultados teoricos confirman la utilidad de la estrategia de investigacion por accion, y la relevancia de 

AT, tanto como una estructura descriptiva para el desarrollo de sistemas de la informacion (ISD), como una 

estructura evaluativa para ISR.
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Glossary

Aim

(Goal) (German: Ziel and Russian: tsel) The object of an action, variously translated as 

goal or aim. It is to be distinguished from motive and condition.

Activity

(German: Tatigkeit and Russian: deyatel'nost'): Doing in order to transform something. 

Activities are related to motives (highest level objectives) - which was linked to desire by 

Leontiev, although people may not be aware of them for what they are.

Activity System

The combination of actions and operations employed consciously or subconsciously to 

transform the object mediated by means of specific artefacts.

Activity Theory

A philosophical and cross-disciplinary framework that allows study of different forms of 

human practices as developmental processes, where people interact at both the individual 

and social levels, to achieve desired outcomes.

Action

(German: Handlung and Russian: deistvie): Actions are processes that are aimed at 

achieving conscious goals. They have been described as similar to tasks in HCI, but it is 

generally accepted that a lot of the original Russian meaning does not carry over in the 

translation.



Action Research

It is a practical approach to research, whereby a researcher collaborates with a participant 

group with a view to exploring issues of change to the system being studied.

Chronic Wound

See Wound Healing

Cultural Historical Activity Theory (CHAT)

Modern reformulation of the general theory of activity from the Finnish school, proposed 

by Engestrom to include a communal level. It forms basis of Developmental Work 

Research (DWR), concerned with changes in activities.

Holon

A constructed abstract whole, defined by Checkland as: "a model of pure concepts, not 

would-be descriptions of the real world."

Information Technology

A collection of manual or computer based technologies used to empower an information 

system.

Information Systems

An assemblage of all the components involved (hardware, software and people) in the 

collection, manipulation, and dissemination of specific data or information in a collective 

work activity either as a means of work, or as a means of coordination and 

communication.

Information and Communication Technology

A collection of computer based technologies used to empower an information system.



Information Systems Development: The process by which collective work activity is 

facilitated by new information technological artefacts via analysis, design, 

implementation, introduction, evaluation and sustained support.

Operation

Operations are similar to actions in the they are aimed at achieving goals, but these are no 

longer the conscious resultant of the action, instead they can be thought of as necessary to 

achieve a certain action.

'Patient's notes'

The physical dossier containing all available medical data in paper format from their 

treatment within the NHS, equivalent to what is also called the patient record.

System

A grouping of inter-related elements deemed to comprise a unified whole.

Triangulation

It entails the use of multiple sources of data, to verify findings observed from one source 

against others for exploratory or explanatory research.

WAF (Wound Assessment Form)

The paper form specifically designed by the clinicians as an aid to manage the data they 

consider are most important to the activity.

Weltanschauung

The German concept refers to the 'worldview' and is used by Checkland to signify the 

environmental elements in which a situation is perceived to exist.
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Wound Healing (Chronic Wound Healing)

Treatment of non-healing chronic wounds, defined as those that fail to heal within what 

would be considered a normal timeframe. Here the term presumes wound care and 

management, and in this work wound healing is taken to presuppose that the wounds are 

chronic.

WICT (Wound Information and Communication Technology)

The electronic data collection application implemented on a Psion V PDA to allow 

clinicians to record and access the wound core data set as part of the WIS.

WIS (Wound Information System)

Minimal information (computer based) system, consisting of the WICT as an electronic 

data collection tool, with a backing up routine to transfer data collected, and secure laptop 

computer to transfer the data to.
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Chapter One: Introduction

1. Chapter One: Introduction

'Die Tat ist alles' Faust Part 2 - Johann Wolfgang von Goethe

(The deed is everything)

1.1. Introduction

Despite work dating back four decades (Ledley 1966; Schwartz 1970), computer based 

information systems have yet to establish themselves as an integral part of healthcare in 

general or clinical medicine in particular. Published work often extols the potential of 

information technology (IT) in this area of work, however as Anderson and Jay point out, 

most focus on documenting specific instances of design and testing of particular systems, 

while failing to address the issue of lack of progress towards wider diffusion of computer 

applications in healthcare (Anderson and Jay 1987a). Potential benefits of IT are 

reinforced by the nature of the activity and the vital role of data in medicine as a key 

factor affecting decisions made in clinic (Staggers et al. 2001). It is generally 

presupposed that computer based information systems (IS) must be a benefit to all 

clinical activities they are designed to support, given that there are clearly identified 

advantages to using technology as a tool that can enhance data manipulation, information 

management, knowledge dissemination and decision support in general (Villiagra 1998).

This work explores the development and implementation of innovative information and 

communication technology (ICT) in support of the clinical activity system in 

participating National Health Service (NHS) wound healing clinics. An Action Research 

approach is used to study wound clinics from two NHS Trusts with data being collected 

using field observations (naturalistic participant), 'in-depth' or partially structured
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Chapter One: Introduction

interviews, and focus groups. The object is to afford the researcher a participant 

perspective of the clinics, working with the clinicians, and motivated by the need to gain 

an immersed, almost ethnographic, impression of the different cultural, historical, socio- 

technical, organisational, and political aspects of the activity. This understanding is used 

to guide the development and evaluation of ICT specific to the wound healing activity 

through a cycle of mutual collaboration and feedback; and to test it in live clinics; 

observing, recording and analysing the outcomes. Activity Theory is used to situate 

components from the learning from the different cycles of action, and also as a wider 

framework to evaluate the process of introducing ICT into wound clinics (as an example 

of clinical medicine), and address the issue of slow diffusion of this technology into this 

domain.

1.2. Background

Wound treatment has a long history and has been traced back to documents written by the 

ancient Egyptians (Thompson-Rowling 1961). Chronic wounds have been defined as 

those that do not achieve closure within 3 months or where no tendency for healing can 

be detected after 2 weeks (Wollina 2000). In the NHS, the management of these wounds 

is a huge drain on healthcare resources and studies have estimated the cost of wounds to 

be approximately a billion pounds sterling a year (Harding 1998).

Those with chronic wounds are subjected to a diminished quality of life, often with 

restricted mobility as a result of wounds being on their lower extremities, such as diabetic 

pressure ulcers or foot sores (ibid). Where dedicated facilities are available, patients are 

referred to them by their general practitioner or district nurse, for treatment by doctors 

and nurses who specialise in these wounds. Sometimes referrals are internal, with the 

patient being referred to the wound clinic, following diagnosis of a chronic wound by 

another department in the same hospital. The management and care of these non-healing 

wounds is complex, and is influenced by many different factors such as the patient's diet,
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Chapter One: Introduction

age, or mobility, and is often further complicated by diseases such as diabetes. In the 

NHS treatment can be administered in the community or in specialist wound care clinics 

(Hallett et al. 2000). The later are the focus of this work. In this thesis wound healing is 

taken to represent the group of conscious actions and material operations that are 

culturally mediated by mental or physical artefacts, oriented towards and motivated by 

the goal of healing the patient's wound and discharging them from treatment- this would 

presume wound care and management, which is represented by the overlap shown at the 

wound clinic level in Figure 1.

• V ;'" Wound '*••„;•'* Wound *'.
* \ • Management,.** '*\ Care :

Wound Clinic><JT'
tment

Hospital

Government 

Figure 1 Wound clinic, levels of organisation

Wound clinics included in this study are all part of the NHS, and as such must operate 

within the hierarchical structure of the organisation. Clinics are associated with a 

department within a hospital, which is administered by an NHS Trust. Trusts must adhere 

to general policy established by the NHS, which is the responsibility of the United 

Kingdom government. It is important to understand the relevance that the division shown 

in Figure 1 represents for this work. While the sharp focus is on change to the activity 

that the introduction of new IT can promote at the wound clinic level, for activity to have 

meaning it must be situated. In this case within the structure and function of the
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organisation of which it is a part, hence change must be considered as part of and in 

relation to the different levels of the NHS. This is firstly to appreciate the wider context 

in which the activity takes place, one with historical and cultural connotations; and 

secondly, as part of an organisation with an administration and management structure, 

these cannot be ignored, especially so, given the current climate and strategy for 

promotion of IT in the NHS.

To date, the majority of published work in the area of chronic wound healing has been 

medical research, with very little work focusing on the systems of linking wound data 

management to wound care. Work has been done by Bachand and McNicholas, who 

review the difficulties involved in documenting wound assessments (Bachand and 

McNicholas 1999). In particular, Brooker's Action Research into improving wound care 

in paediatric surgical wards (Brooker 1997; Brooker 2000), has directly inspired the work 

presented in this thesis.

Engestrom, Korpela, and Kuutti (Engestrom 1987; Kuutti 1991; Korpela et al. 2002b) 

and other researchers have pointed towards Activity Theory as a means of establishing a 

theoretical framework to support the design and evaluation of information systems. Their 

work is heavily biased towards collaborative design and activity as a communal process, 

and is inspired by work done in the areas of human computer interaction (HCI) and 

computer supported collaborative work (CSCW), and focuses on IS as a mediating agent. 

In healthcare, work done by Hasu (Hasu 2000; Hasu and Engestrom 2000) focuses on the 

introduction of new medical technology into the domain, using Activity Theory as a tool 

to understanding integration and use of the new technology into the activity.

1.3. Research Focus

This research focuses on the process of design and evaluation of a technologically more 

advanced (ICT) information system as a co-constructed artefact at the activity level of
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use. The experience is used as a means of addressing some of the limitations that have 

been identified in information systems research (ISR), specifically those relating to the 

inclusion of social and technical aspects into information systems development (ISO) and 

evaluation criteria. This is considered in terms of justifying the research validity of the 

Action Research and Activity Theory paradigms, and their application to this research 

problem. Collaboration with dedicated wound care clinics provides the means of 

examining the development of specific ICT to test both the practical aspects of the design 

process at the level of the clinic, and the suitability of the research strategy used to 

effectuate this.

This work does not set out to ground theory in the data collected, but it does address the 

task of reinforcing the relevance of the Action Research maxim of 'look-think-act' and 

exploring the close ties it shares with the general theory of activity ethos. Given the dual 

nature of Action Research as both an agent to foment change, or learning through use, 

(action by doing) in an activity, as well as providing a forum for effecting research into it, 

the research focus of this work is shared between the theoretical and the practical 

(McKay and Marshall 2001).

  The practical research focus is on gaining an inside (emic) perspective of the wound 

care activity in participating clinics, modelling their activity, and producing ICT 

tailored to support the manipulation of wound data as part of the clinical activity. This 

is verified by testing its use in live wound care clinics and reporting and evaluating 

the findings, both in the context of the clinic, the network of supporting activities, and 

the NHS organisation. From the perspective of the wound carers the research process, 

as well as allowing the researcher to learn about their activity, will also allow them to 

learn about the potential that ICT has for them.

  The theoretical research focus is on examining the applicability of Activity Theory as 

a descriptive operational tool apposite to the resolution of design problems applied to 

the field of IS, and ICT development. Also looking at empirical evidence of Activity
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Theory as a framework for assessing the activity per se, and evaluating it in terms of 

the change element that ICT represents. The establishment of criteria on which to 

assess the cultural and historical implications that new 'smart' technology' has on, 

and brings to an activity system, such as the healing of chronic wounds and the 

management of the data used in the process, is important to building the case of 

Activity Theory as a practical tool.

1.4. Aims and Objectives

This work aims to assess the value, in terms of operational functionality, of Activity 

Theory as a framework to support design and evaluation in the field of information 

systems, drawing on practical experience gained from Action Research based on soft 

systems methodology (SSM). This will be based on research carried out in NHS wound 

healing clinics, to assess the suitability of the research approach to design and evaluation 

considerations for IS applied to the activity; and report findings concerning the 

establishment of ICT in relation to the different activities of the activity system. This is 

then used as the basis for extending the scope into more general areas of application.

In order to achieve this, the following objectives must be addressed:

1. Establishment of a 'participant' or insider view of the activity of clinics 

included in the study.

2. Reporting of the design, development and testing of ICT specific to clinical 

wound data at the clinical level of operational action.

1 'Smart' technology is defined as being used to process data (electronic), in opposition to 'Strong' 
technology, designed to manage the physical, as exemplified by the steam engine.
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3. Representation and interpretation of the chronic wound healing (management 

and care) clinical activity system within the theoretical framework of Activity 

Theory.

4. Conducting the fieldwork with the dual imperatives of practical and 

theoretical learning, balancing the two throughout the Action Research cycle 

established.

1.5. Areas of Contribution

The contribution claimed in this work is to the area of ISR. It reports the research value 

(rigour and relevance) of Activity Theory as a means of enhancing understanding for 

design and evaluation. This is accomplished using an Action Research approach, based 

on soft systems thinking as prescribed by SSM. The area of investigation are NHS wound 

healing clinics, focusing on changes associated with inclusion of new ICT as a support 

tool for wound care and management at the level of the clinic.

Practical contribution: the design, implementation and evaluation of the introduction of 

new ICT serves to address practical issues about the domain, the changes that the use of 

new technology can facilitate, and the potential applications and limitations that this can 

have at different levels of interoperability.

Theoretical contribution: by testing the application of new ideas to the specific problem 

of establishment of new ICT for a complex healthcare human activity system of work, 

knowledge about the value of Activity Theory, generated by Action Research (SSM), and 

their domain of application can be established and expanded through practice.
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1.6. Thesis Structure

Chapter two presents a review of previous work that is relevant to this thesis. The 

importance of technological innovation is considered as a basis for change to professional 

activity and cooperative work. Some of the problems of the design of computer artefacts 

are considered from the perspective of social and technical change to work praxis. Work 

done in the field of information systems to design, implement and evaluate new systems 

using information technology is addressed, focusing on problems identified in the IS 

domain. The cross-disciplinary field of information systems research and development is 

examined and work suggesting the potential of new methods is considered. The focus is 

narrowed towards computer based tools (CBT) and ICT in healthcare and the IT in the 

NHS. Finally issues of information systems evaluation are assessed to obtain an agreed or 

established terminology, as criteria that can be applied to judge this work.

Chapter three proposes the research strategy to be followed; it explains the research 

philosophy (interpretative, constructionist), paradigm (Activity Theory, Action 

Research), methodology (soft systems methodology), and methods (naturalistic field 

observation, 'in-depth' interviews, and focus groups) that are used to collected data. The 

research approach adheres to the tenets of Action Research following a cycle of 

observation, reporting-representing, reflection, planning and action (ORRPA), applying 

methods from SSM, and centred on Activity Theory as a theoretical framework of 

investigation.

Chapter four expands on the domain of application of this work: chronic wound healing 

clinics based at two Trusts within the NHS. Historical and cultural aspects of the activity 

are used to situate it into an appropriate context. Initial contact and visits to the clinics are 

used to set up the practicalities of the fieldwork. A brief reporting of the clinics is 

accompanied by reflections on the complexity of the domain. Reporting perspectives are 

discussed and an initial plan formulated.
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Chapter five details the elements of the first cycle of research. Observations, interviews 

and focus groups are used at the clinical and NHS Trust levels, to design models of the 

wound healing activity. These are then analysed in the first cycle of reflection and 

common areas are identified. Findings from this chapter are presented, components of the 

wound healing activity system are identified and an activity model of the network of 

satellite activities is produced. Analysis of the data is used as the basis for planning 

subsequent actions. The plan for the next stage is the development of a rudimentary 

Wound Information System (WIS) based on common elements from the different clinics, 

to be implemented using ICT specific to the task, wound ICT (WICT). Collected data are 

re-analysed to develop the design basis for a model of wound data.

Chapter six gives details of subsequent fieldwork aimed towards the dual goal of 

obtaining a more detailed understanding of the wound healing core activity in relation to 

the development of the WIS, and the design strategy of refining the prototype WICT 

based on demonstrations, testing and feedback from clinicians. Findings from this chapter 

are discussed, and a model of the wound healing core activity based on the existing paper 

based information system is produced. The plan for the next stage is to test the WIS in 

live wound clinics. Selection and training of the test subjects is described, and the tests to 

be carried out are explained.

Chapter seven reports on the different tests conducted. Data are collected by field 

observation, by interview with the clinicians who had taken part, and by a final focus 

group to gauge the whole process. This is complemented by a comparison of the hard and 

soft copies of the wound data recorded. Findings from this chapter are a model of the 

wound healing core activity relating to the incorporation of ICT.

Chapter eight discuses the findings made over the different cycles of research, using the 

results from the whole experience as the basis of a unified analysis. It contrasts the 

wound healing activity models before and after the introduction of the ICT, and considers 

the implications for the wider network of activities and the NHS strategy. The research
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approach and strategy followed are discussed in the light of findings made to evaluate if 

aims and objectives have been met satisfactorily, and limitations of the research are 

declared.

Chapter nine gives a summary of the research, findings made, and the main conclusions 

that are drawn from this work. The area of contribution to knowledge is readdressed and 

avenues of future work are recommended.
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2. Chapter Two: Research Issues (Literature Survey- 

Previous Work)

Chapter objectives:

  To situate the research in the context of established work.

  To develop the thematic strands on which the argument will be developed.

  To highlight shortfalls of previous areas of research.

  To explore avenues of addressing those shortfalls.

2.1. Introduction

Incorporating what is often referred to as previous work or described as a review of 

current literature, this chapter presents a thematic deconstruction of the principal research 

areas that are of relevance to this work. This is considered from the perspective of 

providing a more informed understanding on which to build the research, and focus on 

problems inherent to the complex systems born out of human and technological 

interaction. This is put forward from the current worldview of the coming of age of 

'smart' technology and the different disciplines that have risen to the challenge of 

integrating systems of technology into systems of human work activity.

Areas of research are presented grouped around themes that adhere to different 

philosophies, be those academic or professional, theoretical or practical, and as will be 

discussed, the boundaries of which are not always clearly defined. Broadly speaking the 

main body of work of interest to this research falls within the domain of information 

systems, with the emphasis on research and development being based on a clear systemic 

understanding of what needs to be designed, on the tools to guide the process, and on
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how the work can be assessed. The focus then, is on achieving a valid architecture that is 

true to this goal, and which can be presented across different levels of operational 

abstraction.

The research focus outlined in chapter one (section 1.3) made a division of the research 

into the theoretical and the practical. This duality is something that runs through this 

thesis, with the focus shifting from practice informing theory and theory informing 

practice, as the 'intermediary' results are used to feed into expanding the theoretical 

understanding for practical application in subsequent cycles. This does not imply that 

abstract theory is to be generated from the practical work, but it does mean that 

throughout the work ideas are challenged to test their strength and applicability to the 

practical situation. Theory was not changed in practice, at least not directly or 

consciously, and in the final reflection made on what has been accomplished (in chapter 

eight), this will be made clearer, where the extent of how practice and theory have co 

existed will be explained in more detail.

2.2. Literature Survey Strategy

To establish the base on which to build this research, published literature had to be 

reviewed to avoid the repetition of work already done, and also to ensure that the research 

could build on an established base of previous work. Different strategies were pursued, 

concentrating the research question on the wound healing domain, the incorporation of 

new IT into the activity, and the best means of addressing this problem.

Initial reading was recommended by the supervisory team. With regards to IS in general, 

work by Dr Paul Beynon-Davies was particularly useful. Both in terms of establishing a 

broad understanding of the field of IS at a high level, achieved from IS text books; and
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also from specific publications in terms of potential problems with IS, notably where IS 

failure had occurred.

Initially the Internet was used, queering search engines with key words such as: wound 

healing; information technology; wound care; database; NHS; clinical medicine; ICT; 

PDA; Activity Theory; Action Research; SSM; research methods, etc. Different Internet 

search engines were used to attempt to increase the number of relevant hits obtained. 

Meta-search engines such as Mamma or Dogpile were used in an attempt to broaden the 

scope as widely as possible. For a time, the search engine Google was the engine of 

choice, however throughout the research, a mixture of internet search engines continued 

to be used to probe for work that had been done, but may not yet have been indexed, or 

else, search for new work and explore different threads of research. As such, the Internet 

proved extremely useful in allowing for quick and easy searches to be carried out, often 

yielding the desired outcome, in terms of information on, or direct links to, published 

work. However, in spite of its quick response time and ease of use, other sources where 

needed to complete a thorough exploration of previous work.

At the start of the project the most important electronic source was BIDS, especially 

useful was the citation index. As the project progressed other more specialist sources 

were identified, such as Medline, Embase (the Excerpta Medica database - 

http://www.embase.com), or Citeseer (particularly useful citation index, and source of 

papers available on the Internet). Certain publications available electronically such as the 

British Medical Journal (www.bmj.com), focusing on ICT in healthcare and the NHS; or 

the Scandinavian journal of information systems (http://www.e-sjis.org), focused on 

Activity Theory in ISR, were particularly useful in terms of scoping the project.

Search terms were aimed at established published work in the area of investigation. Some 

of these are given above relating to queries of the Internet. Certain terms were widely 

used to focus the specifics of the domain, guiding findings towards clinical medicine and
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healthcare in general, and then focusing on the NHS and wound healing in particular. 

Exact matches, via inverted commas were also useful in narrowing the search results.

In some cases, results would be yielded from a source identified via the internet, such as 

where a publication of interest had been identified, but could not be found. The next 

source to find these publications were the different electronic resources made available 

though the learning resource centre at the University of Glamorgan. However when the 

publication could not be located, either in the library or online, the University of 

Glamorgan's interlibrary loan service proved invaluable in obtaining copies of published 

work that had not been included in online databases

An extremely useful source of literature came from citations in publications (articles, 

journal, proceedings, books and those available electronically on the Internet). Given the 

small number of researchers active in the domain of researching wound healing as a 

clinical activity, and the novelty of Activity Theory in ISR, the number of active 

researchers was not extensive and this allowed for searches to centre on specific authors 

and their work.

2.3. Technological Innovation and Change to Systems of 

Work

The advance that technology brings to different domains is well documented. From the 

social perspective, different authors have published work related to change in their areas 

of interest. Taylor and Ford report management change, Mumford focuses on socio- 

technical design (Olerup 1989), Zuboff on transformations to work in organisations 

(Zuboff 1985), and Elle on computer based artefacts (Ehn 1989). The fields of study on 

which to draw are broad: philosophy, psychology, sociology, economics, and 

management science, all explore different aspects; with the focus of agency shifting 

between the different perspectives.
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It is beyond the scope of this thesis to look too deeply into the historical and cultural side 

of these changes. However while the main theoretical paradigm of the research, Activity 

Theory, maintains the importance of the history and context of an activity's development, 

focus must be maintained on the practical domain being researched here, medicine 

(clinical level) and healthcare (the organisational level). This context must be used to 

situate the activity, to consider the historical and cultural factors that influenced and 

influence development. Background history will be given in chapter four (Section 4.2), 

focusing on the wound clinical activity and its position within the NHS.

2.3.1. Socio-technical Change

Socio-technical change is based on the complex relationship between technology design 

and the social or organisational use of that technology. This is pre-empted by the premise 

that the most important step in the design process of anything as complex as new ICT 

into an activity as intricate and involved as wound healing, is in bridging the gap between 

the cognitive mental model of the users and the mental model of the designers. This has 

been suggested as the reason why so much software fails at the level of usability, and also 

why information systems fail at the level of use (Bannon 1990).

Work by Zuboff affirms that the introduction of technology into an activity, should not 

simply aim to automate the existing processes, but that these should change, or be 

changed (BPR 1 ), so that the activity can make the best possible use of the new technology 

(Zuboff 1989). With respects to IT she refers to this process as 'informating' the activity- 

although her work is more focused on assessing the change force in terms of activity in 

terms of relationship with new artefacts, and not on automating the business processes.

Business process reengineering
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2.3.2. Technology used in Healthcare

Within the healthcare domain, technology can be classified as medical apparatus, such as 

scanning or measurement devices, which do not necessarily have a visible computing 

element, and ICT, which does. The administrative activities involved in healthcare make 

use of information systems to manage and support appointment, demographic, and 

financial data. However, in the case of clinical medical activities, the diffusion and 

integration of computer based tools in general is not yet widespread, and there appears 

specific resistance to information technology, whereas other medical technologies are 

integrated much more smoothly. Different reasons for this have been postulated, but none 

have been conclusive (Lennarson Greer 1987). Whatever its function, new technology is 

not necessarily integrated into the clinic, as illustrated by this quotation, which appeared 

in the London Times soon after the invention of the stethoscope (Effken 2002).

"That it will ever come into general use, notwithstanding its value is 

extremely doubtful, because its beneficial application requires much time 

and gives a good bit of trouble, both to the patient and to the practitioner 

because its hue and character are foreign and opposed to all out habits 

and associations... " The London Times 1834

hi the case of wound healing, different technological advances are relevant to different 

areas. Advances in medical science have brought about new dressings, bandages, drugs, 

and other treatment aids that can help treat and heal wounds. Technological advances 

have allowed the design of new devices such as Doppler flow meters or thermal imaging 

systems. These devices provide clinicians with better, more accurate and more specific 

tools to carry out their work than ever before. Established technology is also behind some 

new techniques that are being tried out in wound healing, such as LED2 therapy,

Light emitting diode
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ultrasound treatment or magnetic therapy (Harding et al. 2002). However, in wound

healing, there is no evidence of information technology, and its potential is still untapped.

2.3.3. Design of Computer Artefacts

The field of design is vast, and encompasses all domains where something needs to be 

manufactured, transformed, or otherwise produced. In this work the main area where 

design is of interest is in the design of computer based artefacts that are used by 

communities to carry out certain procedures and functions, as part of a complex system 

of work activity.

The concept of design is an elusive one. It has been called an 'ill-defined' problem 

(Simon 1981), a 'wicked problem' (Rittel and Webber 1984), but as Brooks points out it 

is also an 'essential problem' (Brooks 1987). One of the fundamental problems of design 

is that designers would like to be able to predict the future use activity for what they are 

designing. Of course making accurate predictions of this nature is not possible, and a 

conflict arises between what will be the actual future use, and the predicted use. One of 

the strengths of Activity Theory is that this understanding can be included implicitly, 

whereas with other frameworks it is something that can only be addressed in practice. 

Activity Theory has an implicit perception of design, where there is a strong link between 

design and use (B0dker 1991).

Given that computer based artefacts, as defined in this thesis, are tools that must be used 

by people, it follows that the separation of the social and the technical, the human user 

and the artificial machine, be addressed concerning the design of those artefacts. There is 

necessarily a hard, physical side to such a design process, one based on substance and 

physical construction, which falls to the domains of electronics and electrical 

engineering. This is an indispensable element of CBT, and without it, it would not be 

possible to consider anything beyond theoretical abstraction, which is something outside
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of the sphere of interest of this work. While acknowledging this, design is something that 

must be applied to the whole, and before any hardware can be constructed, a specification 

must be established. This is true also for the software that provides instructions that 

control and regulate the actions of the hardware. Matching that specification to the end 

artefact is the area of design of interest to this work.

In terms of designing software it has always been made difficult due to continuing 

changes to the objects being designed. Computer applications have moved away from 

small, encapsulated mathematical or algorithmic code that is to be used by a single user, 

to large distributed, graphical environments intended for multiple users. Redmiles has 

suggested that this transformation has been accompanied not only by an increase in 

software or application complexity, but by a changing significance to the term design, 

which has evolved to include higher levels of abstraction, and increasingly consider the 

human or social element as the basis for application design (Redmiles 2002).

To understand complexity more fully given this perspective, some members of the 

software design community have turned to theories of human development and 

behaviour, at the level of the individual, the collaborating group, the organisation, and 

beyond (Grundin 1994). Activity Theory is appropriate to this task, as it provides a single 

framework for multiple level description. It applies to the basic level of tasks an 

application will have to regulate and to the actions needed to carry them out, as well as 

focusing on organisational issues, considering problems of collaboration amongst and 

between communities, and other social roles.

2.4. The Information Systems Discipline

There are few who would doubt the impact that information systems have had on all 

organisations. Whether computerised or not, they affect not only the members or workers 

of an organisation but also different communities and sometimes society as a whole. The
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impact that information systems can have are a consequence of a number of factors. The

field of research into information systems investigates these impacts and the factors that 

are behind them.

There is an ongoing debate as to if information systems is in fact a discipline, what the 

nature of it might be, and what valid research can be carried out in its name. The field of 

information systems has been described as is an emergent one due, in part, to it being a 

new area of research; one that is limited by the information technology that it examines 

being constantly updated, which has led information systems researchers to prioritise 

technical aspects of analysis, while lacking a proven foundation on which to base this 

justification (McMichael 1999).

Academic and professional disciplines afford the current worldview in the areas of IS and 

ICT development presented from different perspectives. The definition of information 

system that will be used in this work follows one given by Hirschheim:

"Traditionally, an information system has been defined in terms of two 

perspectives: one relating to its function; the other, to its structure. From 

a structural perspective, an information system consists of a collection of 

people, processes, data, models, technology and partly formalised 

language, forming a cohesive structure which serves some organisational 

purpose or function. From a functional perspective, an information system 

is a technologically implemented medium for the purpose of recording, 

storing, and disseminating linguistic expressions as well as for the 

supporting of inference making. Through performing these elementary 

functions, IS facilitate the creation and the exchange of meanings that 

serve socially defined purposes such as control, sense-making, and 

argumentation (i.e. the formulation and justification of claims). In either 

of these two perspectives on Information Systems, it should be noted that
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humans are included within its boundaries which means that the services 

provided by an IS in part depend upon human capabilities and 

contributions ".

(Hirschheim et al. 1995)

2.4.1. Background and History of Information Systems

Hirschheim and Klein give a good account of the history of the information systems 

discipline. Tracing it from its roots in multiple disciplines, such as computer science, 

management and systems theory, they provide a feel for the changing focus, and name, 

that it has experienced, originally called data processing (DP), then management 

information systems (MIS), and later information systems, was followed by an even more 

subtle shift towards the term information technology, particularly in industry (Hirschheim 

and Klein 2003). This is reflected in the identification of four information technology 

eras (Dahlbom 1996). DP corresponds to the automation of transaction processing. MIS 

linked to the usages of computers as instruments of control and support of administrative 

decisions. The third era is associated with the advent of the personal computer, which 

allowed for a measure of independence from central administrative control. Finally the 

establishment of distributed networks, such as the Internet, has allowed for computers to 

be viewed as information access appliances, available with a minimum of computational 

skills. Keen based his classification on the problem areas different eras faced. According 

to Keen: In the early 1970s the focus was on "managing systems development, design 

methodologies, and the economics of computers." In the later 1970s it was on "decision 

support, organisational change, and implementation." By the early 1980s the focus had 

shifted to "productivity tools, database management, personal computing, the 

organisational impact of technology and office technology." By the mid 1980s, it was on 

"telecommunications, competitive implications of information technology, expert 

systems, and the impact of IT on the nature of work." (Keen 1987) What remains clear 

throughout, is that the study of IS is strongly connected with and linked to the
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development of computing technology. It is possible that a new era of wireless Internet 

access and mobile technologies may be the forbearer of a fifth era in Dahlbom's 

classification.

As it stands today, the term information system is still used with a bias towards the 

computer based technology, or more specifically, the hardware and software of ICT that 

are used to coordinate and support a distributed system of data usage. However other 

definitions acknowledge the social element implicit in their use. In this thesis the term 

information systems refers to the combination of technologically created physical 

hardware and, associated programmed software, with a communal or social group which 

requires an organised management of information.

It is widely accepted by the IS community that the field is one in a process of emergence. 

Given the brief period in which technology has achieved the level needed to fully support 

IS, and that the technology is advancing all the time, IS is still in the process of evolving, 

and establishing itself in the scientific community, and can be considered a dynamic area 

of research. It is beyond the scope of this thesis to enter into too deep a debate concerning 

the anatomy of the field, however, in order to situate the research some discussion is 

required. At a high level of abstraction, information systems represent the combination of 

the technological and the social context in which the management of information flow is 

required to support an activity. With the need to adopt a combined approach it separates 

itself from more technical disciplines, such as software engineering or computer science, 

and from social science disciplines such as psychology and sociology. Perhaps the 

appellation as a field that is 'crucial but confused' (Checkland and Holwell 1998 p3) 

sums up the importance of the crossroads at which IS stands. Some authors describe 

information systems as a 'fragmented adhocracy', and much criticism has be attributed to 

the immaturity of a new discipline, which is still establishing the difficult balance of 

exact sciences with the social elements involved (Hirschheim and Klein 2003).
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As if to reaffirm some of the confusion regarding nomenclature, Checkland and Holwell 

have defined the elements of information systems as follows:

'75 has been defined as the integration of six fields (Davies 1980), as the 

intersection of three domains (Cooper 1988), as a combination of two 

fields with seven supporting disciplines (Hirshheim and Borland 1989); or 

as having six necessary disciplines (Teng and Galletta 1990), three 

contributing fields (Thuan 1988) or three necessary foundations (Culnan 

and Swansan 1986) " (Checkland and Holwell 1998)

With such a 'confused' integration of fields, domains, disciplines, contributing fields, and 

foundations, used to define IS, it is to be expected that any research should establish a set 

of working definitions of its own, to clarify that what is being said is not misconstrued in 

any way.

However, there is another argument put forward in this debate; Banville and Landry 

oppose the notion of the fragmented nature of IS. They argue that the IS field cannot truly 

be described as fragmented, due to the historic influence of the academic areas that have 

shaped (engineering, management science, sociology, psychology, computer science, 

etc.) and continue to shape it. Instead they claim that it should be accepted that it is by 

nature pluralistic, and that those who practice IS, should accept that pluralism is an 

inherent part of the nature of IS (Banville and Landry 1989). This is a view that is 

adopted in this work, and that the problem is not that IS must draw on different 

disciplines, it is that there is a lack of guidance in their combination, or of cohesion in 

their application.
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2.4.2. Information Systems Development

Within the information systems discipline, ISD has been called an orthodoxy in that it is 

centred around structured, well-defined methods (Klein et al. 1991). From the perspective 

of a computer scientist, ISD is seen as being composed of a combination of analysing 

business processes and designing computerised information technology systems to 

support them. This process is built on systems analysis and focuses on programming of 

an application, normally based on a linear process model such as the systems 

development life cycle or waterfall model. Both these approaches presume that design 

and development can proceed along a clearly defined series of time oriented sequential 

steps. However there are other schools that focus more on social factors and believe that 

design cannot be separated from the social context and factors inherent to the dual nature 

of the information system (Ramage 2004).

The IS development field, like any other, is established on a set conceptual apparatus 

rooted in its historical development. A recurring theme in ISD literature is that of 

methodology and methods. Checkland makes the distinction between formal and rigid 

methods representative of structured analysis and design, for example the structured 

systems analysis and design method (SSADM), and a more dynamic conceptual toolbox 

such as described in his soft systems methodology (SSM) (Checkland 1981). There is 

some confusion with the nomenclature and often the terms method and methodology are 

used indiscriminately. Methodologies refer to a higher level grouping, and have been 

defined as normative (Hirschheim, Klein et al. 1995), in that they serve to organise sets 

of behavioural and technical rules into a coherent approach. Methods normally bring 

structure to specific techniques or tools. For example, in the case of SSADM: data flow 

diagrams, entity modelling, or entity life histories; or in the case of SSM: rich pictures, 

root definitions, or conceptual models (SSM and the tools it uses is expanded on in 

chapter three- section 3.4.2, page 78, and in more detail in Appendix Two: Expansion of 

Theory Used in this Work). The development and evaluation of methods and 

methodologies is an important part ISR, particularly so, given the applied nature of ISD;
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and their use is seen as vital to establishment of scientific status for the domain.

In terms of ISD, SSM can contribute a useful role of clarifying different roles in unclear 

situations and structuring problems in such a way as to promote clarity and 

understanding, suggesting directions in which to advance desirable and feasible changes 

in a forum of participation. Activity Theory can contribute a single framework for 

representing human work activity across different levels of analysis with the potential to 

clarify design and guide evaluation. One of the objectives of this research is to explore 

the contribution of applying SSM in combination with AT applied to systems 

clarification (or problems definition) for design and evaluation in the area of IS.

2.5. Information Systems Research

The disciplines that make up, or contribute to ISR are legion, as the huge body of 

published research is testimony to. Work published in the field is done so by researchers 

who actively pursue their own research interests, albeit with the common goal of 

furthering scientific knowledge and increasing their own, and their readers, understanding 

of the subject matter (Kaplan et al. 2004).

Of principal interest to this work is the information systems discipline and research into 

design as a driving force for information systems development, and a means of evaluating 

systems of use. ISR has been described as a multidisciplinary or pluralistic field, and 

faces the difficult challenge of finding frameworks or theories, and tools or methods, to 

carry out practical investigation conditioned by the dual nature of an information system, 

and the complexity that ensues from balancing factors from both humans and machines 

(Ramage 2004). Within the development branch of IS, orthodoxy often takes the form of 

favouring the development of technical aspects over the social elements of the system, 

understandably given that most problems associated with use are directly related to 

breakdowns in the technical side of the system, and the 'users' performance when
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compared to the designer's expectations. This has lead to these problems being 

overlooked and a favouring of harder systematic mindsets and methods. From a basic 

philosophical perspective, the tendency has been to favour the positivist over the 

interpretative, to the degree where some view interpretative, less orthodox approaches 

with scepticism, and see them lacking the basic tenets of good science (Klein, 

Hirschhiem et al. 1991). This problem is also taken up by Keen who discusses validity 

within the field in terms of how the ISR community can improve the quality of their 

contributions, addressing issues of relevance and rigour as the principal measures of this 

(Keen 1991). The importance of relevance and rigour were debated in more detail at the 

IFIP 1991 conference by leading experts in the field, (Turner 1991), where it was 

concluded that these important concerns about the domain must involve the use of 

techniques from different disciplines.

While there is some evidence that less conventional methods are being explored, and new 

methodologies for ISR reported (Jones 2004), it remains that the technical issues 

involved in ISD do require formal practices such as programming of software, and 

structured methods, such as data modelling. These are necessary for any work involving 

technical development leading to change in work practice. However, they are not the 

main focus of this work, and while technical aspects cannot be ignored, here they must be 

considered as a means to an end, with the focus of this work being on understanding the 

activity system as a means to assess and guide and report the development process, not on 

the specifics of that process per se.

Whatever the position assumed, there is a sense that the ISR field has been entering into a 

crisis for a number of years, one with its roots in the social and technical divide, which 

remains unresolved. This has prompted some researchers to call for the incorporation of 

some less well known, and as yet un-established research, to address this vacuum 

(B0dker 1991; Kuutti 1991). Activity Theory has a long tradition in the fields of 

psychology and education, and more recently in areas of HCI and CSCW. Its potential 

application to the field of IS has been recognised, and work focusing on the assessment of
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its suitability to the task of integrating all levels of abstraction using the whole activity as 

the irreducible unit of analysis (Bertelsen and B0dker 2002). The potential for IS lies in 

providing insights into both social and technical elements within one working framework. 

An active area of research has centred around a way of 'operationalising' AT concepts, 

seen as a vital step if AT is to reach beyond the limitations of abstract theory. Work to 

date has been limited, although some authors have recognised the need to put the theory 

into practice and promote the formation of an empirical base on which to build a 

functional research tool. However so far there has been little practical research that tests 

the AT paradigm. Activity Theory applications to ISR problems will be discussed in 

more depth in the next section.

2.5.1. Activity Theory and ISR

Activity Theory is not a theory, but a theoretical framework, the central tenet of which is 

that individuals are embedded in a socio-cultural environment, and that their existence 

within that context cannot be understood independently of it. AT maintains that we do 

not simply exist within the context of our activities, but that we form an active, and 

collective, part of it, creating and recreating our environments over time. The 

environment is taken to consist also of the artefacts and the culturally mediated products 

that mediate our activities. These artefacts can be physical, such as a pencil, a hammer, or 

a computer; and ethereal, or mental, such as language, symbols, or ideas. The way that 

these are conceptualised, defined, developed and used, also forms part of the culturally 

mediated activity. Hence, activity does not consist of a passive response to these factors, 

but is necessarily a complete system, one with its own instruments, rules and structure. 

As such, activity must always be directed at the transformation of an object by a subject, 

via these instruments and rules. Hence human activity is both culturally and historically 

mediated, and defined by its object (a more extensive description and more detailed 

explanation of the relevance of the theory is given in chapter three- section 3.3.2. page 

71, and in Appendix Two: Expansion of Theory Used in this Work).
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Awareness that activity is constructed in practice (i.e. the treatment of chronic wounds is 

dependent on the tacit knowledge of the wound carer) exposes certain lacunae in 

information systems modelling techniques that are reliant on representational tools based 

on the depiction functions and processes as elements that are independent from those 

carrying them out. The usefulness of Activity Theory to systems design has also been 

recognised by researchers in different fields. A summary of those relevant to this research 

is provided below, focusing on work where Activity Theory has been used to address 

design or evaluation issues, and the potential that this has for ISR.

The application of Activity Theory to design has been proposed by B0dker, Nardi, 

Kuutti, Korpela, and Engestrom among others (Engestrom 1990; B0dker 1991; Kuutti 

1991; Nardi 1996c; Korpela et al. 2002a); however the majority of their work was aimed 

at theorising about its potential, with little evidence of practical application reported in 

the area of design and development extending beyond general acknowledgment of that 

potential. The Australian school represented by Hassan, along with Kuutti and Korpela 

from the Scandinavian school have clarified its potential specifically for IS. Hassan 

focuses on enterprise information systems and is clearly influenced by high level 

management and organisational issues associated with the area (Hassan et al. 1998), 

Kuutti's research has focused on computer human interaction, whereas Korplela's work 

originally considers ISO as the activity, applying, Activity Theory to understand 

developing the IS as a process. This focused on the application of Activity Theory 

empirically, as a means to extend its use in the IS arena, which is by definition an 

empirical discipline.

Berglund examines the systems in which people collaborate as they carry out practical 

activities without separating them from their social context (Berglund 2001). Here it is 

referred to as socio-cultural Activity Theory, however it appears to draw directly from 

Engestrom's re-formulation of AT as Cultural and Historical Activity Theory (CHAT), 

and his Developmental Work Research (DWR). CHAT has been applied to understanding
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the operation of new technology in use. Engestrom and Escalante focus on narrating 

events based on the installation and failure of a technological artefact in the United States 

Postal Service (USPS): the USPS Postal Buddy Kiosk. Their emphasis is on interrelating 

the macro and micro levels or events involving interactions with customers, and they 

speculate that, where breakdowns occur, they must be interpreted in the context of use; 

concluding that designers had not foreseen the lack of trust users would show the system, 

and their preference for human interaction. (Engestrom and Escalante 1996).

Activity Theory has been applied as a tool to analyse systems of work in the healthcare 

domain. Engestrom suggested it as a way to better understand the relationship between 

doctor and patient, and used it to assess ways that computer based patient records could 

be used to better mediate the activity between the physician and the patient (Engestrom et 

al. 1988). However his work did not extend beyond the theoretical. Activity Theory has 

also been used as the basis to evaluate the implementation and use of new medical 

technology. It was used to monitor and report changes to activity following the 

introduction of Computed Tomography (CT) scanners in radiology (Barley 1986), and 

also to monitor the introduction and use of a neuromagnetical measuring system into a 

hospital (Hasu 2000; Hasu and Engestrom 2000). However their work focused 

exclusively on understanding the change activity that the introduction of a new medical 

measurement tool had in the department, in terms of both the clinician's, and patient's 

reaction.

Activity Theory provides a set of philosophical concepts, a framework that can integrate 

different dimensions in one holistic approach, and Hassan (Hassan, Gould et al. 1998) 

has suggested it is appropriate to studies made of information systems; this idea will be 

extended in the area of wound healing care and management.

AT has been considered for use by different researcher in areas that are relevant to this 

research. The principal publications of interest are given below along with the areas AT
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has been applied by them. Those that are relevant to this work will be discussed in more 

detail in chapter three (section 3.3.2) and throughout the thesis.

Bardram Technology use (Bardram 1998)

Turner PDA use (Turner et al. 2004)

B0dker HCI design (B0dker 1991)

Kaptelinin HCI (Kaptelinin et al. 1999; Kaptelinin 2002)

Mwanza HCI (Mwanza 2002)

Hassan Enterprise IS (Hassan, Gould et al. 1998)

McMichael ISR (McMichael 1999)

Korpela ISD-ISR (Korpela, Mursu et al. 2002a; Korpela, Mursu et al. 2002b;

Korpela et al. 2004)

Kuutti ISD-ISR (Kuutti 1991; Kuutti 1996)

Quek Evaluation of web based systems (Quek 2003)

Uden Operational frameworks (Uden and Willis 2001)

With regards to its application to analysis of the wound healing domain, Activity Theory 

has the potential to provide a new set of descriptive tools that will allow for a more 

interactive modelling and representation of the human activity of clinical healthcare. It is 

a tool that may overcome some of the criticisms levelled at existing IS research methods, 

and its particular approach already has in place a conceptual framework to fully include 

the human element.

More arguments why Activity Theory has been selected as the tool for evaluation are 

given later in this chapter when discussing evaluation. Both design and evaluation are 

further developed in terms of exploring the organisational structure of wound clinics in 

terms of their activity systems in chapter three.
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2.5.2. Action Research and ISR

Debate about research methodologies in the field of IS in the 1980s has been replaced by 

concern over the responsiveness of different research modes and how to judge what 

constitutes good research practice within a specific methodological stream (Howell 

2004).

Action Research is one such research mode of practice within the interpretative 

methodological stream. Action Research was for a long time had difficulties being 

acknowledged by the IS community. Criticism has mainly come from the attributed lack 

of 'generalisability', and external validity of what can be inferred from one off studies. 

However as ISR looks to the interpretative stream in attempts to bridge the social and 

technical gap, Action Research is gaining ground and beginning to be acknowledged 

more seriously. Given that Action Research has been chosen to guide the practice of this 

research, it will be described in more detail in chapter three, where the research strategy 

will be developed.

2.6. Healthcare Information Technology

Healthcare is currently in a state of socio-technological change (Ball et al. 2003). With 

the need for clinical information technology management systems, a pressing issue, it is 

only a question of time before technological support tools find their way into the clinic 

and involve all parts of the medical and healthcare domain. Evolving technology may 

make this easier, as can user training and technical skills. But to date the examples of 

'successful' incorporation of IT into healthcare scenarios have been rather limited in 

scope (Mitchell 2001).

While not new devices, CBT can occupy many niches in different work sectors, not only 

healthcare. In spite of the potential to aid workers in many of their tasks, CBT bring

51



Chapter Two: Research Issues (Literature Survey-Previous Work)

many preconceptions, prejudices, and problems. Although computers have been used in 

healthcare for some years now, new areas of application are opening up, and the role of 

the computer in healthcare is changing. Clinical medicine is one of them, with clinicians 

realising the potential benefits that can be derived from computers.

2.6.1. Computer Based Tools in Healthcare

As well as change to the way medicine has evolved into healthcare organisations, there 

has also been a change in the way it is carried out. With advances in medical technology, 

the work activity has adapted accordingly. Medical work practice has changed 

throughout, not only in the case of the introduction of devices such as the stethoscope or 

the sphygmomanometer but also with the introduction of 'more advanced' electronic 

devices, used for measurement and analysis, or equipment such as the digital camera, that 

can produce a record of a wound in an instant. These changes have been accompanied by 

scientific developments that allowed the development of new medicines and treatment 

support aids. There have been important changes in medical delivery brought about by 

general developments in technology. Although they were not originally designed for 

healthcare, devices such as pagers, beepers, and more recently mobile phones, have 

brought a change to the work activity on a social level. Now it is much easier for a 

clinician to be located and called to an emergency if needed.

Computing power can be found in many medical devices: thermal imaging devices, or 

CAT3 and PET4 scanners. However in this work the main focus is on information 

technology, on computers as managers of information. Computers have permitted the 

application of IT to many work domains. In some cases they have become an integrated 

part of the work activity, and are used routinely to carry out a number of tasks, from 

information management such as word processing, databases, appointment and

3 Computer Aided Tomography.
4 Positron Emission Tomography.
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timetabling, to more complex specialist tasks such as CAD/CAM5 in architecture, or 

stress modelling in civil engineering.

2.6.2. ICT use in Healthcare

Most hospital departments make use of computers (e.g. for patient administration or in 

their labs). It is a different story on the wards, in clinic, or at the bedside. With hardcopy 

paper systems for data management, there can be problems of incomplete or inaccurate 

data, or data may not be current if the nurse waits until the end of the day before 

incorporating it into the patient's record.

A study of portable electronic data collection in healthcare using ICT was conducted by 

Karshmer and Karshmer. In it they describe data collection using a portable computer, 

the Apple Newton Message Pad, using point and pick6 , combined with hand-written 

notes. Data are checked against a 'normal' range, as well as previous patient values and 

are immediately uploaded via an infra-red link which is in the ward. The Apples were 

also used to implement multidisciplinary critical care paths or care maps. The results 

were not conclusive, due to the limited size of the study, but were positive with regards to 

the use of a portable device (Karshmer and Karshmer 1995).

Hand-held computers and personal digital assistants (PDA) have some advantages over 

portable computers: there is no delay in order to boot them, they are a lot smaller and 

lighter, the battery life is a lot longer, they allow for rapid application switching, and they 

are suited to the clinician's work environment (Ebell et al. 1995). Some disadvantages 

are their small screens, small keyboards, limited battery life, and their physical 

vulnerability (they can be dropped, misplaced, or stolen).

5 Computer Aided Design/Computer Aided Modelling
6 Similar to point and click with a PC and a mouse, here text or other fields are selected using the touch
screen and a pointing device, such as a light pen.
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As well as data collection, they also serve as a real-time reference databases to solve 

medical equations and calculate medication dosages, and can receive data or messages 

using wireless networks via radio waves (Cordell and Peak 1992). Studies have shown 

that there is no change in the quality of patient care, if data are collected electronically 

instead of on paper, although electronic data collection has only been considered for 

collecting computer based notes, not as a diagnostic aid (Solomon and Dechter 1995). 

Hand-held computers will allow clinicians to manage patient-based data and references, 

provide guidelines, perform calculations, eliminate data redundancy, as well as collect the 

actual data (Fishmann 1992).

Hand held computers and PDAs have already been used as tools to collect specific 

medical data. However, when dealing with healthcare data, there are many potential 

problems. The use of electronic data is not intuitive, they are easy to accidentally delete, 

especially if no backup has been made; it requires power, and is in principle less secure 

than paper data, in that they can be more easily misappropriated. Although these must be 

offset by the potential benefits that electronic data collection and manipulation can bring 

to the activity.

A survey at the Visitors Nurse Service of New York (VNSNY) (Wilson and Fulmer 

1998) has shown that nurses were favourable to the change from paper to paperless and 

from wire to wireless. The main problems were with uploading of data and the need for 

security and back-up. When the survey was carried out 400 nurses were using wireless 

pen based computers.

In conclusion, experiences described in the literature above have shown that a PDA or 

similar hand-held computer would be suited to the tasks proposed in this work and that it 

could serve as a practical means of testing ICT integration via electronic data collection 

of wound data in the wound healing clinic.

54



Chapter Two: Research Issues (Literature Survey-Previous Work)

With regards to ICT use in healthcare and health IS in general, it should be noted at this 

point that the fieldwork for the project began in 1998. As such, literature reviewed that 

was originally available, particularly relating to PDA's in a clinical environment, is from 

that period. Given that the decision to proceed with the Psion V PDA was made in early 

1999, and that the hardware element of this work was seen as a conduit to other ends, the 

original literature that was available when that decision was made has been left in the 

thesis. Issues of ICT and PDA use in healthcare and the NHS were reviewed a posteriori 

(see (Turner, Milne et al. 2004) for a current review of PDA use in the NHS). However, 

the main differences (longer battery life, wireless networks, better screen visibility, etc) 

between the findings from literature that was reviewed in 1998 and 2004 do not affect the 

research goals of this work. It is for this reason the original literature has been 

maintained, as otherwise certain elements of the fieldwork might appear incongruous (i.e. 

problems with battery life) with the literature if it were updated in this respect.

2.6.3. Information Technology and the NHS

In the UK, the National Health Service is responsible for providing healthcare for sixty 

million people. It is the largest public service sector in the UK, the most complex, 

managing the most data, and the most distributed, involving some forty healthcare Trusts, 

1500 hospitals, with a workforce of approximately one million workers (Checkland and 

Holwell 1998). Like many public work sectors it has been thrust, somewhat reluctantly, 

into the 'information revolution'.

While the NHS is a relatively new body (it was established in its present form in 1948), it 

is useful to situate changes that have occurred in the context of social, organisational and 

technical innovation, exploring how historical antecedents can help understand the 

current changes that are underway. The NHS, like other healthcare organisations, has 

lagged behind other sectors of industry in the uptake of new technology. The reasons for 

this are complex and there has been much speculation as to the factors that explain why
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healthcare, such a vital activity, has fallen behind other sectors. Potential reasons include 

the nature of medical culture, difficulties with organisational management, given the size 

and scope of the organisation, financial limitations or other unclear political factors.

Failure to integrate new IT, as proposed, has not been in the nature of policy as 

established, nor a priori, in the NHS workforce's ability and willingness to accept it. The 

problem has been in the implementation of the decisions made, where actions taken at the 

practical level did not reflect the policy or planning made at the strategic level. Possibly 

policy makers failed to appreciate the nature of the environment, the Weltanschauung of 

the NHS, at the time. The 1992 Information and Management and Technology (IM&T) 

Strategy (NHS-IMG 1992) lacked the dynamism and could not adapt to changes that 

occurred during the course of its implementation (Brittain and MacDougall 1995).

The rapid pace of change in technological development has led to much of the strategic 

planning that was carried out in the previous strategy becoming obsolete before it was 

even implemented. Towards the end of 1998, some NHS Trusts were still trying to 

implement the previous strategy guidelines with respect to hardware specification, and 

install personal computers (PC) based on the Intel Pentium 80386 processor, even when it 

was clearly out of date to the point of failing to support current operating systems and 

software efficiently (Wainwright and Warring 2000). This was perhaps one of the main 

failings of the previous NHS strategy, 1992-1998, where hospitals were still trying to 

implement applications that ran under MS Windows 3.0 or MS-DOS in 1998. Millions of 

pounds were spent on the acquisition of software that was never suited to the needs of the 

NHS Trusts that purchased them, with management making uninformed decisions about 

what was required. The reasons for this misinformation are endemic to the management 

hierarchy present in the NHS, where it is possible for an accurate assessment of a 

situation to become distorted as it filters up from the personnel who are attempting to use 

these outdated systems, to the higher management echelons where policy is made (Birch 

and Gafni 2002).
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The NHS' new strategy due to run between 1998 and 2005 (Burns 1998), has already 

enjoyed some level of success with regards to IT, with the successful accomplishment of 

one of the strategy's short term goals, a smooth transition of existing systems into the 

new millennium. When it comes to term in 2005, it aims to see information technology 

successfully implemented within 100% of its facilities, at least at some level. This will 

then provide the basis for advancement and expansion towards other IT goals, such as the
7 o

EPR and the EHR . An important part of the strategy document is geared towards 

regulating clinical information systems, with a view to the development of a standard for 

an electronic patient and healthcare record for all the NHS' patients, with less focus on 

the demographic information systems, which are already in place in many of the NHS 

Trusts across the UK.

This work will not seek to provide a comprehensive coverage of past NHS strategies for 

healthcare, but to place the work done here in the context of the current NHS strategy, hi 

doing so it will consider it in the light of the 1992 IM&T strategy; and assume lessons 

learned from previous instances of the introduction of new technology into different low 

level environments of healthcare (clinic, ward, primary care, operating theatre, general 

practitioner (GP)'s office...). Difficulties encountered may have their base in problems 

related to adapting the strategy to the IT and not the IT to the strategy, where NHS 

hospitals are fairly immature in terms of integration of IT at the different levels it is 

required to support (Wainwright and Warring 2000).

2.6.4. Information Systems and Clinical Medicine

The introduction of IT into clinical medicine is not a new problem (Avgerou 1995). 

Different specialities (pathology, radiology, etc.) have been host to the development of 

systems of information management based on the potential for superior control of data

7 Electronic Patient Record.
8 Electronic Healthcare Record.
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that ICT promises. However, in spite of numerous projects that have been deemed more 

or less successful by the researchers carrying them out (Heathfield 1998; Littlejohns et al. 

2003), a look at clinics in the NHS today does not reveal much IT being used to manage 

the clinical data which are so important to the treatment and cure of the patient. The root 

of this discrepancy could lie in the criteria that are used to assess and evaluate the 

outcome of these interventions, and the contention that evaluation in general is value 

bound, and hence conditioned by the views of those conducting the research and the 

original premises on which it is based (Stone 1990).

Simpson and Gordon present a clear depiction of what is commonly described as a 

clinical information system (CIS) within the NHS (Simpson and Gordon 1998). However 

they do not attempt to extend their description to include some of the limitations 

expressed in terms of the wider picture of CIS integration within the NHS. One of the 

reasons given why Clinical ICT systems have not achieved this level of acceptance is that 

clinics or surgeries do not consider technology as reliable or trustworthy means of 

sharing information, and hence see little benefit in such systems (Baldwin and Clarke 

2002).

Computer based tools and information systems are present in modern day healthcare. 

They are mainly used as static measurement devices, or else to manage demographic 

data, appointments and other administrative tasks. Unlike administrative healthcare 

systems, it is generally accepted that clinical specialities do not make full use of the 

potential of information technology (Benson 2002b; Benson 2002a). The reasons for this 

are complex and to date inconclusive. This work expands on existing theories (Martinko 

et al. 1996; Huerta Arribas 1999; Serafeimidis and Smithson 2000) and provides new 

insight into problems identified with CIS and clinical ICT, at the level of the clinic, 

situated in relation to the administrative and organisation structure within which they 

coexist (Anderson and Jay 1987b).

58



Chapter Two: Research Issues (Literature Survey-Previous Work)

2.7. Evaluation of Information Systems

The evaluation of all aspects of information systems, both within and outside of 

healthcare is a particularly active area of interest. Different research warrants different 

evaluations and the whole area of evaluating information systems is one beset with 

problems of conceptual clarity.

Evaluation can be a difficult concept to define, not only in the case of information 

systems in healthcare. Heathfield has advised that there is a lack of methodology of 

evaluation, and that what is needed is a framework for evaluation, particularly focused on 

the complex multidisciplinary situations as are seen in healthcare (Heathfield et al. 1999). 

Accepted practice in healthcare such as randomised control trials are the favoured 

standard in the field. However these tend to produce negative results, and as such remain 

unpublished, without generating any constructive criticism or new knowledge.

2.7.1. Evaluation of Information Systems in Healthcare

Information systems technology is starting to become an important part of healthcare. It 

is important to evaluate healthcare information systems for users and policymakers alike, 

with critical assessment and focus on optimising systems for all. Objects that can benefit 

from formal evaluation include hardware and software components, but also the role of 

the user and their involvement and interaction with technical components (Ammenwerth 

et al. 2002).

The majority of publications relating to the evaluation of hospital information systems are 

of computer systems that are integrated into complex diagnostic tools or therapeutic aids, 

such as pathology analysers or imaging devices (Littlejohns 1999). There has been heavy 

investment in IT in NHS hospitals, however it has been pointed out that there is a lack of 

evidence to support any actual benefits from the sums invested, this is somewhat ironic as
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these systems are then used to monitor the cost effectiveness and performance of the 

'evidence based' medical care in those hospitals where introduced (Lock 1996). It has 

been suggested that clinical information systems should develop their own multi- 

perspective evaluations, integrating multiple methods (Heathfield 1998).

2.7.2. Application of Activity Theory to Evaluation

The strengths of Activity Theory in terms of application to design also make it an ideal 

framework to evaluate information systems. However the potential of Activity Theory as 

a tool for evaluation remains largely untapped. Kaptelinin et al propose an 

operaltionalised structure based on Activity Theory, 'The Activity Checklist'. They 

suggest that it can be used as an aid to design, developing and representing the context of 

the problem space, or that it can be used as a guide to evaluate existing systems 

(Kaptelinin, Nardi et al. 1999). However there is little discussed beyond proposing the 

idea.

Quek and Shah provide a survey of methods based on Activity Theory that claim to be of 

value to ISD. They point out that the Activity Checklist has only been self-validated by 

the authors, and also fail to comment on the lack of specific recommendations for 

evaluation (Quek and Shah 2004). Quek also proposes the potential of Activity Theory, 

aimed at evaluating web based systems, in work ongoing towards her doctoral thesis. 

Otherwise there is a paucity of work making use of Activity Theory for evaluation in 

general, and specifically in the area of IS. Given that evaluation of an information system 

should involve all components, the social, technical and organisational systems, the 

ability of activity to focus on the whole activity system as the unit of analysis, is an ideal 

basis from which evaluation can depart.
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2.7.3. Failure of Information Systems

Given the reported failure rate of information systems in healthcare, it is clear that 

breakdowns are present. Whether it is that projects have been on too high a level or too 

general, or that there were logistical barriers that impeded the realisation of the strategy 

as planned is inconclusive. It may be a sign that the domain is too obtuse, or difficult to 

understand, represent and analyse, or there may be more involved factors to the equation, 

none of which can be speculated on in this thesis. A much cited and well known example 

focusing on human error and information systems failure involves the computer-aided 

despatch system that was introduced in the London Ambulance Service (Beynon-Davies 

1995). Human error is often cited as the reason for failure. This is manifested in two 

respects: failure of the users to act as the designers had anticipated they would, and 

failure of the designers to appreciate the degree to which the would-be users had put in 

place 'workarounds' that had not been picked up during the requirements gathering, and 

systems modelling phases of the project (Beynon-Davies 1999). These 'workarounds', 

which are often not recognised until the systems fail, have been named as the cause for 

other failures of information systems to integrate into specialist activities, such as air 

traffic control systems in France and Spain or, the International Stock Exchange 

TAURUS project (Beynon-Davies et al. 2000).

In the case of healthcare information systems, there is evidence that general failure is a 

problem. Anderson claims that half of all computer-based information systems in 

healthcare fail, to some degree (Anderson 1997). Failures can be considered as total, as in 

the case of the London Ambulance Service, which suffered a catastrophic failure only 

hours after it went live. Or failure can be considered as partial, where significant goals 

are not addressed by the system, or where unexpected problems of time and budget may 

occur, such as and information system implemented at the University of Virginia Medical 

Center, which was three years late and three times over budget (ibid.).
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Whatever the classification, it is clear that there is a gap between the potential envisaged 

by the designers of information systems, in many areas of work practice, including 

healthcare organisations and clinical medicine, and the practical implementation of the 

systems when these are introduced. This distance could be the result of a failure to fully 

appreciate the activity of the workers who will be using the system, and the 'softer' 

factors that may not be considered by those designing the system. Further research would 

be needed before venturing any further judgment beyond remarking the situation.

2.8. Conclusions

This chapter establishes the research area of this work, situating it within specific frames, 

and defining them. It also identifies areas, highlighting or leading to a course that this 

work might chart to contribute to answering some of the problems that as yet remain 

unresolved in previous research.

With the arrival of new 'smart' technologies, the discipline of information systems has 

risen to meet the challenge of addressing the changes that these technologies ensue in 

systems of human work. The transformational nature that these technologies have on 

systems of activity is reciprocated in turn, by change to the activity and the re-evaluation 

of the technologies used to support it. Thus each drives the other in a continuous cycle of 

adaptation and redefinition. Central to this process are the problem of design and 

evaluation of the systems produced, which must involve the human or social, with the 

technical or computing elements necessary to establish a mutually dependent activity. 

The resolution of this problem remains an important issue in ISR, especially in healthcare 

where there are discrepancies between integration of IT and other technology. New tools 

are still finding their ground in this applied domain, and need to be tested in practice. In 

this work, Activity Theory is used following an Action Research approach to achieve this 

goal.
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3. Chapter Three: Research Strategy

Chapter objectives:

  To present the philosophy, assumptions and limitations regulating this work.

  To expand on the 'complementarity' of the research paradigms and focus on work 

done in similar areas that are directly relevant to this work.

  To clarify the methodology used how it will be implemented.

  To explicate the reasons for the research techniques selected as contingent to the 

research strategy.

  To detail the specifics of the research approach used to conduct the fieldwork.

  To present the research tools used to collect data.

  To address issues of research validity in this work.

3.1. Introduction

This chapter describes how the research strategy is composed. Chapter one set the scene 

for this work, and chapter two identified research themes in the context of previous work 

done and identified avenues of exploration that are desirable to pursue. This chapter will 

now move on to the means by which the research will be carried out, how empirical 

evidence can be collected and used to develop and answer the research question, explicit 

in the aims of the work in chapter one (section 1.4).

To briefly return to the problem outlined, wound healing has been identified as a clinical 

specialist activity, one where there is an a priori potential for ICT to benefit the activity. 

The establishment of such technology falls within the field of IS, as defined in this work. 

Some of the shortcomings of ISD in general have been established, based on the difficult 

intertwined nature of the social and the technical systems at the level of action. Specific
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concerns for clinical medicine have been identified and focused on wound healing in the 

NHS. Potentially less orthodox approaches to overcome these shortcomings have been 

described and those most akin to the research philosophy and problem have been 

identified (Action Research based on Soft System Methodology and systems thinking 

with Activity Theory). These are now crystallised into the overall research strategy. This 

involves establishing the theoretical basis that the research is built on, and the empirical 

praxis it will follow throughout.

This chapter presents the means by which the research question can be answered; the 

assumptions that the researcher brings with them to the table of research; the underlying 

philosophy which the research adopts; and the dual paradigms that it will follow. The 

epistemology and ontological perspectives are declared and the focus is narrowed to 

include the methodology (SSM), and the methods, or techniques employed to collect 

data, and how these will be implemented in the research approach. Limitations of the 

research are acknowledged, and issues of validation are considered. Ultimately, it must 

be said that this chapter describes the starting position of the research, and leaves to later 

chapters any discussion on the reflexive nature of the fieldwork, as Action Research, and 

how any changes established in praxis are incorporated into the overall design.

3.2. Research Philosophy

As set out in chapter one, this work is motivated by two investigative threads: the 

theoretical and the practical. Accordingly, these must also shape and condition the 

research at the philosophical level, hence there are two distinct themes that can be 

identified, one relating to practice and the other to theory, and both must be integrated 

into the research strategy. The research philosophy followed in this work is based around 

the axiom that theory informs practice and practice informs theory, that the two are 

dynamically linked and that one cannot exist without the other. A clear presentation of 

these, the bases on which the research strategy is built, must be presented so as to
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differentiate the two and avoid the presumption that they are both so inexorably linked 

that no division between them is possible.

In research where the main sources of data are an observer's recordings of their 

experiences in the field, a certain degree of subjectivity is unavoidable, simply because 

each individual brings with them their own underlying beliefs into any situation. 

Excluding any methodological bias that a researcher may have a priori, when dealing 

with unpredictable situations that arise from interaction with people, the generation of a 

totally objective account is not realistic. This criticism has been extended to how 

interviews are conducted, and it has been suggested that interpretative research based on 

qualitative data, should declare the researcher's philosophy a priori, so that the reader 

can consider the work accordingly (Silverman 1998).

The researcher involved in this work upholds a philosophy of dialectical materialism, 

which emphasises the importance of economic factors as determinants of the history of 

society. The basic tenet is that everything is material, and that change and development 

takes place through the conflict of opposing forces. The intellectual life of society is 

reflected through the economic structure since human beings create the forms of life 

solely in response to economic needs (Vygotsky 1930 (1981)), necessitating tools or 

instruments as mediators of the activity.

"For Marx and Engels, labour is the basic form of human activity. It lies at 

the foundation of any explanation of social-cultural history and of the 

psychological characteristics of the individual. Their analysis stresses that 

in carrying out labour activity, humans do not simply transform nature: 

they themselves are also transformed in the process" (Vygotsky 1981 

p!34).

This is complementary with the research epistemology (interpretative, 

phenomenological) and ontology (constructionist), resulting in a belief in methodological
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pluralism (Klein, Hirschhiem et al. 1991). This leads to the researcher bias implicit, and 

conditioned by this, which will naturally reflect on all aspects of the research and thesis, 

the proposition of which assumes a similar philosophy.

3.3. Research Paradigm

Different branches or schools of scientific enquiry can be grouped into sets of theoretical 

perspectives known as paradigms (The term is best known for its use by the philosopher 

Thomas Kuhn who described it as a set of practices in science). These are important 

because they provide a scaffolding to support and interpret observations (Guba 1990). 

This section describes the collection of ideals that serve as the theoretical guide or basis 

for the foundation of the research. The reason both Action Research and Activity Theory 

are presented as paradigms is not done in opposition of definitions conveyed by 

philosophers of science, exemplified by Kuhn, in terms of incommensurability, or 

paradigm shifts that allude to absolute frames of knowledge; but once again to draw on 

the dual action and research nature of this work, applying Activity Theory at the 

theoretical level of understanding, and following the dictates of Action Research as a 

practical framework.

3.3.1. Action Research

This section will present an account of Action Research, the different classifications it 

has been grouped into, and what they are understood to represent. The focus is narrowed 

to work done in IS and the value of some of the practical work is assessed. Some of its 

criticisms are weighed off against its strengths, and the importance of validating the 

approach is stressed.
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Action Research is an established research practice that has been in use in the social and 

medical sciences since the mid-twentieth century, and has been applied more and more in 

the field of information systems since the end of the 1990s. Its particular philosophic 

context is grounded in idiographic and interpretative research ideals. It has developed a 

history within information systems that can be explicitly linked to it origins and early 

work by Lewin and the Tavistock Institute (Cullen 1998), where it was first defined and 

developed. The development of Action Research can vary in form, and respond 

differently to particular problem domains (Baskerville and Wood-Harper 1998).

Final report 
Lc

Act

Figure 2 Repeating cycle of Action Research loops

hi Action Research, the researcher seeks to actively engage the subjects and help them to 

reflect on their actions, and what exactly they wish to achieve as goals of these actions. 

The Action Research process consists of a sequence of iterative steps based on different 

elements associated with observing, reflecting on the observations, and taking action to 

ensue change. These are carried out a number of times in terms of look, think, act, as 

shown in Figure 2. It is a practical discipline, one in which the researcher and the subject 

collaborate with a view to introducing change into the system. Action Research has the
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primary intent of providing a framework for qualitative investigations into complex work 

situations. In terms of the coexistence of the duality of practice informing theory, and 

theory informing practice implicit in Action Research, "there is nothing so practical as a 

good theory" (Lewin 1951 pi69), is perhaps a quotation that best describes this approach.

Lewin defines the concept of field as "the totality of coexisting facts which are conceived 

of as mutually interdependent" (Lewin 1951 p240). This is very similar to the definitions 

of a system given by systems thinkers (Van Bertalanffy 1969; Churchman 1971; Senge 

1990), and is something picked up by Checkland in his conceptualisation of SSM.

(Baskerville and Wood-Harper 1998) widen this definition by suggesting that Action 

Research is characterized by:

  multivariate social settings

  interpretive assumptions about observation

  intervention by the researcher

  participatory observation

  the study of change in the social setting.

They distinguish between iterative process models (typically where action and problem 

diagnosis activities alternate until sufficient improvement is obtained) and linear process 

models (where a set of steps such as analysis, fact-finding, conceptualisation, planning, 

implementation and evaluation are followed). They further distinguish between 

collaborative, facilitative and expert styles of researcher involvement. Action Research 

may have a fluid or rigorous structure. Research goals may vary between organisational 

development goals, systems design goals, and individual learning goals or theory 

development goals. None of these goals are mutually exclusive.

(Checkland 1991) stresses the importance of defining the intellectual framework and 

methodology in advance of the research. This allows conceptual separation between 

theory, which is embodied in the methodology, and practice; enabling the reflection and
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comparison which leads to learning about both. In this type of research, Checkland 

distinguishes between the intellectual framework of concepts or ideas, the methodology 

that embodies them, and the research situation, or area of application (Figure 3) after 

(Checkland and Scholes 1990).

The perceived 
problem

Figure 3 Basic conceptualisation of intellectual work

Different forms of Action Research have been identified; according to (Baskerville and 

Wood-Harper 1998) valid forms that have been applied in IS included (The references 

are to published examples from the IS domain):

canonical Action Research

prototyping

soft systems methodology

action science

participant observation

action learning

multiview

ETHICS

clinical field work

process consultation

(Baskerville 1993); 

(Kyng 1991);

(Checkland and Holwell 1998); 

(Reponen 1992); 

(Jepsenetal 1989); 

(Naur 1983);

(Avison and Wood-Harper 1990); 

(Mumford 1983); 

(Hammer and Champey 1993); 

(Coad and Yourdon 1991).
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Acknowledged problems with Action Research include:

  goal dilemmas between the practical problems at hand and the research endeavour 

(Rapoport 1970);

  value dilemmas between roles as consultant and researcher, such as client's belief in 

quick actions (quick wins) versus researcher's belief in careful abstract reflection 

before action (ibid.);

  difficulties establishing rigour and objectivity according to conventional positivist 

natural science traditions (Susman and Evered 1978);

  preoccupation with organizational problem solving at the expense of transferable 

theoretical understandings (Checkland 1991);

  lack of epistemological clarity in theory testing and development (Rose 2002).

The main strength of Action Research in this research, and the reason it was adopted, is 

its responsiveness. Given the wide scope of the initial research targets: Can Activity 

Theory be applied to represent the wound healing activity? Can it be applied as an aid to 

the design and evaluation of ICT in wound healing? Can it tell us anything about the 

relation between large healthcare organisations and diffusion of computer based tools at 

the level of the clinic? Experience is the only base on which to answer these questions, 

and that experience must be lived. Lewin describes the purpose of Action Research as 

learning from an experience, and applying that learning to bring about change, as the 

dynamics of social systems are often more apparent in times of change (Lewin 1948). In 

this case, the understanding of the dynamics change focused on the study of the activity 

in use, is the focus of the research, and Action Research a suitable way to investigate this.

It follows then that Action Research is appropriate as a basis for implementing the 

research necessary to this thesis, it provides a tried and tested framework on which to 

base a cycle of investigation into the wound healing activity system, and facilitates 

change action whereby feedback from users can be correctly interpreted and input into
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necessary action that needs to be taken in refining a system for which there are no a 

priori structured specifications. Action Research has been applied to many different 

research areas of healthcare, including clinical medicine, and successfully used to 

investigate the standard of wound care in a paediatric surgical ward from a nursing 

perspective (Brooker 1997; Brooker 2000).

3.3.2. Activity Theory

This section will present some of the theoretical underpinnings of Activity Theory (AT) 

that are important to put this research into context. Looking at ways that 'activity- 

theoretical' concepts can be applied in practice and focus on how they can be used to 

contribute to the research problem being investigated in this thesis.

Theoretical Considerations

One of the basic tenets of AT is that the notion that the social construction of 

consciousness is central to the formulation of activity. Vygotsky describes consciousness 

as a phenomenon that unifies attention, intention, memory, reasoning and speech 

(Vygotsky 1978). Consciousness is linked to the reason why someone actually does what 

they do. Nardi reports that just observing the user in action will not tell the researcher 

enough, it must be ascertained just what the user is thinking. She cites an example given 

by Carey and Rush in 1995 whereby the designer wants to know if a test subject's change 

in search tactics is the result of giving up on an unproductive attempt, or if it is motivated 

by some learning from previous actions (Nardi 1996a).

Activity Theory proposes that activity cannot be interpreted in isolation, that without 

understanding the role of artefacts in use, in their every day existence, in situ, without 

situating them in their social or communal context and environment of practice, the 

activity as such cannot be fully understood.
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"Consciousness is located in everyday practice: you are what you do; and 

what you do is firmly and inextricably embedded in the social matrix of 

which every person is an organic part. The social matrix is composed of 

people and artefacts." (Nardi 1996a page 7)

The terminology of Activity Theory can also engender confusion. This is due, in part to 

the lack of elegant translations from the original Russian, the language of its inception. A 

much cited example is the notion of 'object', where given the inherent object orientation 

postulated by Activity Theory, terms like object-oriented (all activity is motivated 

towards transforming an object, driven by the subject's motive) are used in a completely 

different way to computing disciplines where a programming mindset is dominant. A 

degree of forbearance is useful when first coming into contact with the domain's specific 

terminology. Tolman provides a good introduction to the original Russian terminology, 

its original translation into German, and how these concepts are equated in English 

(Tolman 1988). However, the semantics of Activity Theory can be an area of difficulty, 

one which may be construed as a weakness of the theory, in terms of the level of 

expertise required to apply it.

Activity as the Unit of Analysis

Kuutti theorises that the reason why actions analysed within a controlled laboratory 

environment are different to those reported in real life situations, is due to the actions 

requiring contextual situation (Kuutti 1996). The solution offered by AT to these 

restrictions is that a minimal meaningful context must be included within the basic unit of 

analysis. This unit is the activity, which forcibly includes context, and as such requires 

that the object of research be fundamentally collective, even if any interest may lie with 

individual actions.
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History and Development

Activities are not static entities; they undergo a continuous process of change and 

evolution. This development is not necessarily straightforward and harmonious, but often 

discontinuous and uneven. All activities have their own history, and as they have 

changed, older stages of the activity remain embedded in them as they continue to 

develop. A historical analysis of the activity and its development is often needed to fully 

understand the current activity (Vygotsky 1962).

Methodological Considerations

Within the field of HCI, from the perspective of design, there is much interest in Activity 

Theory as a tool for providing context and engaging with the inclusion of the difficult 

issues of consciousness, 'intentionality' and history (Nardi 1996d). Nardi (ibid.) has 

identified four methodological considerations that are relevant to the purposes of 

applying AT to the problem of designing technology:

1. That the timeframe be long enough for the designer to understand the user's 

objects.

2. That attention should be paid to broad patterns of the activity, in opposition to 

narrower episodic fragments that do not reveal overall direction and importance.

3. That a varied set of data collection tools should be used, without specific reliance 

on a single method.

4. That a commitment to understanding things from the user's points of view must 

be made.

hi analysing ethnographic video data of use of computer tools, using Activity Theory, 

B0dker suggests that looking at smaller episodes can be useful, but that it should form 

part of a more extensive analysis, where the episodes can be interpreted in context, and 

not be done in isolation (B0dker 1991).
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Activity Theory Applied

To date the majority of Activity Theory work dealing with computers as artefacts is 

focused on issues of design. Most published work falls into the domain of HCI, and a 

breakaway branch of it, Computer Supported Collaborative Work (CSCW). Nardi's 

seminal text "Context and Consciousness: Activity Theory and Human-Computer 

Interaction" (Nardi 1996b) gives a very useful account of the interest and potential areas 

of research for Activity Theory in that area. However, less work has been carried out in 

terms of application to the IS domain. Kuutti first described the potential of Activity 

Theory as a tool for mastering the difficult issue of 'contextuality' in IS. He established 

that the development of IS can be defined as an activity, using the AT nomenclature, but 

that it remained unclear if the same could be claimed about the activity of using an 

information system (Kuutti 1991).

At this point it is perhaps useful to chart the course of AT and work carried out in 

connection with different aspects of IS. One of the reasons for this is that to date, no 

author has resolved what is perhaps the most important criticism of AT, the lack of 

progress in extending it beyond the theoretical. The potential of AT as a framework was 

recognised by B0dker, who in 1991 described that potential:

"This theory is a very general philosophical framework for understanding 

the development of human culture and individual personality based on 

dialectical materialism. The theory can be seen as a framework for 

understanding the totality of human work and praxis, and the deliberate 

process changing this i.e. a totality encompassing organizational 

development, design and use of computer artefacts " (B0dker 1991)

In the years since, published work has focused on AT in this light. However, there has 

been no move away from presenting it as a general theoretical framework and towards
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establishing a clearer practical grounding in application methodology. Tools and 

procedures for mapping of the higher level descriptive framework onto the lower levels 

of application have yet to be produced, an important step if AT is to be of empirical 

value, and of use, in the field of IS. Some of the limitations identified by B0dker, and by 

Kuutti, have not been resolved, and AT still remains a framework of ideas in need of 

further development (B0dker 1991; Kuutti 1991). This development is one that must be 

accomplished empirically, building towards evidence that can support the application of 

AT for practical design and evaluation.

Kaptelinin proposes the use of an Activity Theory framework to discuss the relationship 

between research and practice. More specifically, the direct relationship between social 

scientists and software engineers, mainly in the domains of HCI and CSCW (Kaptelinin 

2002). In contrast to this, Korpela et al suggest that Activity Theory has the potential for 

being a useful tool to study the indirect relationship between social and software, as 

mediated by IS researchers in the ISD domain (Korpela, Mursu et al. 2002a).

3.4. Research Methodology

The Action Research paradigm selected for this research must now be implemented via 

an appropriate methodology. Valid forms of Action Research were identified in section 

3.3.1. Work has been done by Checkland investigating IS using Action Research, using 

Soft Systems Methodology, which has been identified with problem solving in 

organisations and has some background of application to the study of healthcare 

problems in the NHS (Checkland and Scholes 1990). In this research SSM will be used to 

drive the Action Research cycle that will be discussed in more detail in section 3.6.1.

Firstly, some of the background to SSM, and concepts used is given, followed by a more 

extended account of SSM itself.
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3.4.1. Human Activity and Systems Thinking Concepts

Given the conceptual confusion that sometimes arises from the terminology used, it is 

appropriate to establish some of the definitions Checkland uses with regards to the 

application of his soft systems thinking. Checkland's account of IS and ISD are best 

described in (Checkland and Holwell 1998). Firstly the authors distinguish between data, 

capta, information and knowledge (see Figure 4). Once an observable phenomenon can 

be represented in some manner, it is available as part of a set of data, data which we may, 

or may not choose to make use of. Choosing to record that data in some form (capta), 

perhaps in a computerised IS, implies a conscious act of selection, based on an 

established criteria. However, for those represented and selected phenomena to be 

transformed into information requires an act of 'assignment of meaning' by their 

interpreter; context must be added to make them useful to thinking and acting. Larger, 

longer lived structures of information shared collectively may be thought of as 

knowledge.

Cognitive
(appreciative)

settings
Context, 
interests

Facts
Selected or 

created facts
Meaningful 

facts

Larger, longer- 
living structures 
of meaningful 

facts

DATA CAPTA INFORMATION KNOWLEDGE 

Figure 4 Data, capta, information, knowledge

There are a number of different types of system: natural systems that include humans; 

designed systems that include computers; social and cultural systems formed by humans 

performing a task socially, and human activity systems where human beings undertake 

some activity to achieve a meaningful purpose within a particular context. The human
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activity system normally includes other system types such as human-computer systems 

and their organisation. These dynamic systems demonstrate non-linear behaviour and 

varying levels of complexity as component parts interact unpredictably. These 

interactions generate unforeseen and unexpected properties (Bardram 1997).

The consequences of this for this work are that systems thinking can be applied to the 

wound healing activity system and it is useful to do so. Wound healing is a special type 

of system and as such any classical data analysis will have to be viewed in the context of 

complementary approaches borrowed from other less 'exact' disciplines which will allow 

better representation of the social context within which the activity takes place.

Systems thinking, as described by Checkland and his focus on soft systems, adheres to 

principles of problem solving via comparative iteration of observation, representation, 

comparison and discussion with the actors involved. This is aimed towards building up an 

analysis based on a common desire to implement a solution that is feasible and desirable 

to a particular problem. A priori, it will not be possible to know if it is sufficient for a 

proposed solution to be feasible and desirable in order for it to actually solve the problem, 

and hence Checkland's approach allows for the problem to be reconsidered in the light of 

changes, either suggested, or actually made, and for this to continue in a cyclic fashion 

for as long as the analyst and actors agree.
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Real worldStep 1
Finding out

what needs to
be done

Step 2
Model the 

system

Represented 
view of the 
real workjSteps

Revise model 
of the system

Step 4 
Exemplification

Steps 
feedback

debate 
recommendations

Figure 5 Steps to develop a problem definition

Hence soft systems thinking offers techniques and tools that would seem applicable to 

address the problem of studying the wound healing activity system with a view to 

improving it in use with information technology. On the whole it appears a good strategy 

to apply not just for its appeal of dealing with complex systems of human activity, but 

also because it has already been applied to the study of healthcare, and in particular 

problem definition in the NHS (Checkland and Scholes 1990 pi02). A description of the 

steps proposed by them to refine and understand the problem definition and the system 

being studied is shown in Figure 5.

3.4.2. Soft Systems Methodology

The term Soft Systems Methodology was originally coined by Peter Checkland in 1981 

as an attempt to provide a framework which would ease the understanding of complex 

systems that resisted more classic systems approaches (Checkland 1981). Soft problems
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are different to hard problems in that they are difficult to break down or fully understand 

(Checkland 1999). SSM, which has undergone several redefinitions since its inception, is 

designed to be used to learn about particular problem, via a participatory process which 

includes those that are part of the problem situation, which has the goal of suggesting 

solutions or ways of improvement.

Checkland sets out to describe a practical methodology for systems theory, targeting 

problem situations that are inherently ill-defined, which he terms 'soft problems'. He 

argues that it is relatively easy to model data and processes, but that a clear description of 

a real world problem situation must include people and the culture in which they 

function. This is something that 'hard' systems tools, such as would be used to model 

data or processes, are ill equipped to perform. SSM was developed as Action Research at 

Lancaster University, where it remained true to the ideals of observation, reflection, and 

change ('look-think-act'). Checkland carried out numerous studies of organisations using 

Action Research. Both theoretical and practical studies were performed, with the focus of 

the methodology being the search for a particular view or Weltanschauung, which could 

serve as a base for describing the problem situation, and be used as a basis from which to 

refine the description, or definition of a problem. The original version of SSM (now 

know as Mode 1) consists of seven stages where different methods are applied in 

sequence to build up a better understanding of a problem situation, and suggest ways in 

which it might be improved. This was revised in 1990 to include an understanding of the 

culture and historical elements of the problem situation. This was defined as a 'cultural 

stream' of enquiry, to complement the 'logic-driven stream of enquiry' already 

established in Mode 1, it was named Mode 2 (Checkland and Scholes 1990). A more 

detailed description of SSM, the stages and methods it prescribes is given in Appendix 

Two: Expansion of Theory Used in this Work.

Checkland asserts that: "The aim of soft systems methodology is to take seriously the 

subjectivity which is the crucial characteristic of human affairs and to treat this 

subjectivity... in a way characterised by intellectual rigour." SSM is variously
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characterised by Checkland as a 'system of enquiry,' 'enquiry process,' 'learning 

system,' 'reflection in action,' 'an organised version of doing purposeful thinking,' or 

'structured way of thinking'. Its purpose is to 'articulate a debate about change' 

(Checkland and Scholes 1990).

However, SSM as representing Checkland's view of IS and ISD has several weaknesses. 

Firstly the construction or attribution of meaning does not allow for inequalities of power 

in organisations, which can lead to more powerful subjects biasing the process towards 

their particular views (as might be the case with consultants in the NHS). SSM largely 

ignores technical aspects necessary in ISD, and where projects have been reported SSM 

has normally been applied in parallel to the familiar process model representative of 

systems analysis orthodoxy. Given that SSM has no provision for generating output to 

guide technical implementation (such as relational database modelling), these must be 

supplied by tools that are epistemologically and ontologically opposed to SSM. Another 

criticism that has been made of SSM is that there is a steep learning curve and that it is 

difficult to apply it correctly until sufficient experience has been acquired.

However, given that this work aims to use the whole activity system as the unit of 

analysis, and not follow the steps laid out in SSM automatically, any difficulties of power 

will reinforce the work's findings, not detract from it. Regarding the ICT development 

necessary in this work, given that it is of secondary importance to the research aims, the 

grafting on of hard structured systems analysis tools needed for modelling data to the AR 

(SSM) cycle that will be used in this work will not present a problem. There may be other 

valid forms of Action Research that could have been applied to this work, but it was felt 

that SSM was well matched with Activity Theory in that they both address issues of 

activity systems (referred to as human activity systems in SSM), and that SSM 

complements one of the weaknesses identified with AT, the lack of a methodology to 

guide its application.
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For this research SSM's strengths in terms of representational methods and iterative 

comparison are more important than its weaknesses. It can provide a way to stimulate 

understanding, or trying to understand, the complex activity of the chronic wound healing 

system, in a way that allows for a refinement of the representations produced, one that 

involves the clinicians, and considers the problem from a historical, a social and an 

organisational perspective. True to SSM's original definition of blocks and arrows, 

(which have now become more 'fried eggs' and arrows) this is now the goal of solving 

the problem by changing the system, not just adding something to the existing one. A 

more extensive coverage of some of the theoretical and practical aspects of the elements 

of SSM is given in Appendix Two: Expansion of Theory Used in this Work.

3.5. Research Techniques

Given that Action Research (SSM) and Activity Theory have been identified as the basis 

of the research strategy used in this work, research techniques that can be used to collect 

data during fieldwork can be considered in more detail. Different techniques are 

appropriate for different research strategies, quantitative or qualitative, and some serve 

both (see item 3 page 73). To align the research philosophy and methodology with the 

research design, methods that are applicable to this research are those aimed at collecting 

qualitative data. These methods also serve to afford the research an insider view of the 

wound clinical activity, which was one of the aims (see item 1 page 27) contingent to 

successful description of an activity model for wound healing system.

Methods of gaining both a participatory perspective and facilitating interlocution, while 

building participant knowledge and confidence, must be considered. These included 

naturalistic observation, 'in-depth' interviews, focus groups and questionnaires. The 

merits of each are considered for this research, as are recognised potential weaknesses 

and other problems.
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3.5.1. Naturalistic Observation

The use of observational techniques is one of the hallmarks of interpretative research, 

where qualitative data must be collected in the 'field', the natural setting being 

researched. Unlike more structured means of gathering data, observers must involve 

themselves in the setting they are investigating (Silverman 1997). Given the Action 

Research nature of this work, some form of participating observation is necessary. Given 

the nature of the domain under investigation, ethnography is too involved and full 

participant observation is not realistic either. However, naturalistic observation of the 

research environment is feasible following the 'Observer as participant' classification 

made by (Bryman 2001) citing (Norris 1993), which is recommended for investigating 

areas where genuine participation is not realistic, and has been used for studies of the 

police.

Live naturalistic observation, in the field, suffers from similar drawbacks to other forms 

of qualitative data collecting where the observer may influence what is observed (Lincoln 

and Guba 1985). However there is no way to overcome this, and all non-covert forms of 

observation cannot absolutely guarantee their total impartiality. Given the aims of 

understanding the activity in this work, engaging in dialogue with the subjects in their 

natural setting was seen as an important part of achieving ecological validity of the 

domain being researched, and an important element in enriching the account (Cicourel 

1982).

This work follows Norris' classification of the 'observer as participant', which in this 

work is adapted to be labelled as 'pseudo-participant', as opposed to full participant. 

Although the researcher, while they did not participate in the medical decisions, were 

employed by the participating Trusts, albeit in an honorary fashion, and that over the 

duration of the fieldwork were involved in exchanges with patients, who on occasion 

assumed that the researcher was a working member of the clinic.
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3.5.2. Interviews

Interviewing is a well established research technique used in sociology and other applied 

disciplines. Interviews give the researcher the chance to guide the process of inquiry 

more actively than other passive methods, such as in the case of observation or 

questionnaires. They are an important part of an Action Research investigation and 

provide the researcher the opportunity to investigate further, solve problems, and gather 

data that cannot be obtained by other means. A common interview technique is to meet 

'face to face'. There are three main types of 'face to face' interview: structured, 

unstructured and 'in-depth' (Kvale 1996). Structured interviews are based on a strict list 

of specific questions, a questioning route, with interviewers trained to ask questions in a 

standard manner. Unstructured interviews are normally used to allow interviewees to 'tell 

their story in their own words', and have been described as guided conversations, 

normally addressing specific cultural or historical issues (Bowling 1997). 'In-depth', also 

know as loosely, partially or semi-structured interviews, sit in between the other two. 

They are aimed at maximising responses about specific areas of investigation, guided by 

the researcher. Responses given by the subject can be allowed to lead the interview 

towards a deeper exposition of the topic of interest.

A potential critique levelled at the use of interviews applied for scientific research in 

general was made by Rice who expressed concerns that the interview may be biased 

towards the preconceived ideas of the interviewer; he warned of the danger of the 

'questioner taking the lead', and how data obtained may be conditioned by the 

interviewer as well as by the attitudes of the subject interviewed (Rice 1931 p.561 after 

(Krueger 1988 pi 8). Another criticism made of interviews as a source of data, is that 

what researchers learn by interviewing people, is what people will tell researchers during 

interviews (Cicourel 1982). In order to counter such biases, data collected from an 

interview should be interpreted with these limitations in mind; with every effort made to 

follow a standard procedure during the interview process, guided by the same list of
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topics or aide-memoire for each interview, attempting to give the questions a common 

and clear meaning.

One of the main strengths of interviewing subjects in this work is that it provides a means 

of collecting data from them outside of the clinical environment, where subjects were 

often preoccupied with their medical duties. In this work, 'in-depth' interviews are the 

most suitable to achieving a deeper understanding of the activity system. Hence this type 

of interview was adopted, and the protocol used for the interviews performed is given in 

Appendix One: Research Protocols Used.

3.5.3. Focus Groups

The use of focus groups has become increasingly popular in interpretative research and is 

an established research method within the social sciences. Krueger suggest that focus 

group interviews arose in the late 1930's to contend with the doubts of social scientist 

about the accuracy of traditional information gathering techniques (Krueger 1988).

Smaller numbers may inhibit an 'in-depth' discussion due to the lack of input gained 

through a larger group whilst more than eight participants may produce too much 

discussion to be meaningful to the specific issue and could result in sub-group 

discussions within the main group (Kitzinger 1994). The interviews are often tape- 

recorded for transcription. The key feature of focus groups is the active interaction 

amongst a homogenous group (in this case wound clinic workers) and the focus is the 

collective activity of discussing a particular topic. It is not necessary for the group to 

reach a consensus of opinion, the prime objective is to obtain accurate data on the 

specific issues.

A particular advantage of this method is the way that group members can stimulate each 

other to explore reactions to a common theme, thus exploring the topic in detail and
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generating a wide variety of ideas. This can produce rich amounts of qualitative data in 

the respondent's own words. However, generalisation of findings may be limited from 

focus groups, as samples are likely to be small and content generally specific (Krueger 

1988). Group interaction provides a social environment and comments must be 

interpreted within that context.

Problems can arise if the participants do not feel comfortable about sharing their views or 

if conflict arises in the group (Morgan 1988). Results can be biased by dominant or 

opinionated members, resulting in some members feeling unable to voice their own 

viewpoint particularly in the presence of their team leader or manager. Members may feel 

obliged to express what they consider to be the 'correct' viewpoint. For example, in a 

discussion regarding 'clean' wound dressing technique versus 'aseptic' technique, 

members may feel that the former is a valid method of wound care but may express their 

support of the opposing view as this is the traditional method.

Individual confidentiality and anonymity cannot be maintained due to the nature of the 

method and this may impact on what members feel able to express. The researcher is less 

in control in this method compared to face-to-face interviewing and the technique may be 

used inappropriately (Krueger 1988). For example, as the focus group allows members to 

interact with each other, the group may influence the course of the discussion, resulting in 

a more involved development of the intended topic.

Focus groups allowed for issues to be discussed as a group, outside of the constraints of 

the environment of the clinic. They provide a way to obtain feedback from clinicians, 

while at the same time involving them in decisions about progress at the community 

level. They also share some of the limitations expressed for interviews in general, 

regarding researcher bias.
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3.5.4. Questionnaires

Some of the difficulties associated with questionnaires, include their long design process, 

and the establishment of belief value that can be attributed to them (Denzin and Lincoln 

1994). Given the constraints on resources for this work, and the extra load that 

questionnaires would produce, they were not considered an effective way of collecting 

data. Questionnaires would not allow an ecological development of the understanding of 

the activity in the way that personal interaction might. However, as discussed in chapter 

two, work has already been done by Kaptelinin (Kaptelinin, Nardi et al. 1999), and by 

Mwanza (Mwanza 2002), towards the development of a series of 'questions' designed to 

guide and enlighten the process of understanding the activity systems in place. Some of 

their questions were adopted, and an open-ended questionnaire based on them designed. 

This would provide practical evidence of the use of Kaptelinin and Mwanza's work, and 

provide a solution to the workload that developing a questionnaire would involve; a 

development that would also need testing and validating itself, something far too 

ambitious for the scope of this work.

Another limitation with the use of questionnaires is that this research is an organic 

process, and the development of a questionnaire, specific to the wound healing activity, 

could not have begun until after sufficient observations, and an understanding of the 

activity system had begun to be formed. Possibly a problem with Kaptelinin or Mwanza's 

proposed generic questions, which do not allow for understanding of an activity to be 

built up over time and cannot be usefully applied beyond the initial stages of fieldwork.

The small population size of the wound clinics is an advantage, in that it allows for 

informal contact and direct interaction with most of the subjects. Allowing data from 

different sources to be cross-checked (I.e. observations against interviews and focus 

groups) to verify if an accurate and representative understanding has been established.
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3.6. Research Approach

As expressed in section 3.3, an Action Research approach has been selected as the most 

appropriate way to carry out the practical work needed to address the aims of the 

research. As has been said, AR is more a research mode of practice, better described as 

an approach to carrying out research, than a research methodology, and has been 

considered more akin to a paradigm (Cuba 1990). For this reason, it is appropriate to 

enter into more detail about the specific course of praxis that this research will follow.

3.6.1. Observe, Report-represent, Reflect, Plan, Act (ORRPA)

A specification for a system must be devised, it must be represented, it must be based on 

observations made, and it must include inference on behalf of the designer, as to what 'is 

best'. In the spirit of Action Research, it must provide for the user's input into the design 

cycle. This is an endeavour which can be difficult when dealing with larger organisations 

or more distributed larger projects, but is not anticipated as representing a problem with 

this work; given that the focus is on a specific area, with a clear agendum, and 

manageable population size. This is often represented by the different structures 

implemented being dependant on limiting factors inherent to the research problem, given 

that it is subjective, and that the findings cannot be generalised.

One thing all the classifications of Action Research given in section 3.3.1 share with 

other interpretative research is that it may be difficult to replicate. Researcher bias can 

take the form of a subjective or personal reporting perspective which can also limit wider 

claims about the research in terms of generalisation. One of the ways this research 

intends to address some of these shortfalls is by rigorous reporting of the praxis of the 

research process. In addition, the research and the researcher's underpinning philosophy 

are specifically declared to situate any 'bias' resulting from it, within a defined frame of 

reference, and consider how this may shape or affect the practical work. External validity
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has long been the bane of interpretative research, and some of these issues will be 

considered in more detail in section 3.7 which addresses wider issues of research validity.

The cycle of implementation adopted in this research has been named ORRPA (see 

Figure 6) an acronym for Observe, Report and Represent, Reflect, Plan and Act. This 

cycle has been devised to extend the minimalist components prescribed for Action 

Research, namely ' look-think-act'.

Act

Plan

Report

Represent

Reflect
Figure 6 The ORRPA research loop

Observe

Description of how the observations were conducted, how data were collected, and any 

problems with procedure. The methods proposed to collect data, as part of observing the 

clinics, described in section 3.5 were:

  Naturalistic observation of the activity in clinic, and related activities in the NHS 

Trust.

  'in-depth' interviews with participants (wound healing clinic personnel) and other 

subjects (not directly active in the clinic).

  Focus group interviews of wound clinic personnel.
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  Examination of documents associated with wound care: i.e. the 'patient's notes' 1 and 

the wound assessment forms (WAF).

Report and Represent

Reporting of the observations in the form of rich descriptions of events and their 

representation in the form of models that can be shown to clinicians allowing them to 

provide feedback about their accuracy. The 'finished versions' of these can be used to 

further understanding about the activity, and advance the research process in subsequent 

cycles.

Reflect

Analysis of the data collected and the models produced, interpreted with the guidance of 

feedback from clinicians, resulting in a model of the activity. The cycle is discussed in 

light of the experience and specific learning from it is considered.

Plan

Based on the analysis from the reflective stage, and consultation with clinicians a plan of 

action can be established for the next cycle.

Act

Actions outlined in the plan, to be observed in the following cycle, may be dependent on 

work being effected before observations can begin. For example, the case of establishing 

a prototype system before refinements to it can made, or in the case of training the 

clinicians to use the electronic data application before it can be tested. These actions are 

detailed in the act section, which describes work that must be done before meaningful 

observations of the next cycle can be made.

1 The 'patient's notes' refers to the hardcopy dossier containing a record of all paper based data belonging 
to the patient that have accumulated over their treatment within the NHS
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From a chronological perspective, and for reporting clarity, in practice the different 

stages of the cycle will, a priori, be implemented as shown in Figure 7 where the 

different iterations (cycle 0, cycle 1, etc) succeed each other in sequence.

Final Report

Report

Act

Plan

Represent

Report Reflect Cycle 2

' Represent

Reflect Cycle 1

' Represent

Cycle 0

Figure 7 Successive ORRPA loops in sequence

3.6.2. Research Apparatus

The research apparatus involves the actual means by which data can be recorded, and 

other devices to support the research process. In this work the data were collected by the 

following means:

Observations were recorded using a field notebook and a research diary. These hard copy 

notes were then copied onto a PC, using a word processor; and also recorded using a
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Psion V PDA in clinic, which allows actual clinical sessions to be recorded as they 

transpired.

'In-depth' interviews were recorded also using a Psion V PDA, which provides an 

unobtrusive means of recording the interview.

Some focus groups were recorded using an analogue tape recorder equipped with a flat 

microphone, for better acoustic performance. Given the large group size, the Psion V 

microphone was not sensitive enough to pick up all the voices. Other smaller groups were 

recorded using the PDA, where the acoustics were adequate.

Hence data collected during the fieldwork were recorded using the following specific 

artefacts:

  Field notebook: used to note down thoughts and ideas, as well as drawings and 

diagrams made as the basis for modelling the activity, the interface design, and other 

graphical impressions needed.

  Research logbook (electronic): written up based on the field notebook upon returning 

from field visits.

  Research diary (electronic): to record more developed thoughts and ideas about the 

research, written regularly on a PC word processor. Not revised, entries structured 

chronologically by day of visit to clinics.

  Digital recordings of interviews transcribed onto a PC word processor.

  Tape recordings of focus groups transcribed onto a PC word processor.

  Digital recordings made in clinics transcribed onto a PC word processor.

Research logbooks can be used to record the practical details of the research, what took 

place and where. Research diaries are more reflexive and are used to develop the 

researcher's thoughts towards the generation of outcomes and findings in terms of 

Activity Theory and soft systems methodology. The diary method was suited to this
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research given that it proceeds from subjective assessments based on different field 

observations, the findings from which can be pooled and recorded over time.

3.7. Research Validation

Given the qualitative nature of this research, an important concern that must be addressed 

is one of validity. Qualitative research has come under a number of criticisms, especially 

that it is overly grounded in the researcher's personal view, that it can be too subjective. 

This reinforces the criticism that the work can be difficult to replicate, that is to say, that 

the outcome of repeating the work is unpredictable. Reporting of qualitative research has 

been criticised for lack of transparency, in particular that the process of data analysis is 

unclear (Bryman 2001). A major criticism of qualitative investigations addresses the 

generalisation of findings made, a response to this is that qualitative research generalises 

to theory, not to populations, and that 'the cogency of theoretical reasoning', is what is 

important, rather than any statistical criteria (Mitchell 1983).

The position that qualitative research is overly subjective is often exacerbated by the 

nature of the fieldwork, where the researcher must be both the instrument of data 

collection, and the interpreter of that data. With respects to this (Mason 1994 p21) argues 

that:

"research reliability, validity and generalisability are different kinds of 

measures of the quality, rigour and potential research, which are achieved 

according to certain methodological and disciplinary conventions and 

principles"

This sticks close to the meaning given to these criteria in quantitative research (the main 

components of external validity), where they were originally developed. In this sense,
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validity is taken to refer to the degree of correspondence between what you are 

observing, identifying, or 'measuring' and what you say you are (ibid. p24).

LeCompte and Goetz define the concepts of external reliability (the degree of confidence 

in that research can be replicated), internal validity (the correlation between the 

theoretical basis of the research that the actual observations reinforce or refute), and 

external validity (the degree to which findings can be generalised beyond the research 

setting). They observe that external validity can be construed as problematic for 

qualitative research, where it is difficult to base an argument for generalisation on the 

small sample sizes that characterise it (LeCompte and Goetz 1982).

This assessment suggests that some qualitative researchers employ the terms reliability 

and validity in a similar vein to quantitative researchers. However other authors suggest 

that a different criterion is needed. Terms that are specific to establishing and assessing 

quality in quantitative research, that depart from the concepts of reliability and validity, 

have been proposed. Lincoln and Guba propose alternative criteria based on 

trustworthiness. Trustworthiness is in turn made up of four criteria which correspond to 

equivalent criterion in qualitative research. These are credibility (corresponding to 

internal validity), transferability (corresponding to external validity), dependability 

(corresponding to reliability) and conformability (corresponding to objectivity) (Lincoln 

and Guba 1985; Guba and Lincoln 1994).

Respondent or member validation has been proposed as a means of assessing the 

subject's interpretation of the research. However, this has been criticised as unreasonable 

for subjects to have the knowledge or expertise necessary to produce a valid assessment 

(Guba and Lincoln 1994). However in this case, where the research was heavily linked to 

participant's activity and influenced and driven by feedback from them, it was seen as a 

good measure of how the research matched up with their perspective in terms of judging 

the process.
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Triangulation was originally conceptualised by Webb et al. as an approach to the 

development of measuring concepts, whereby more than one method would be used in 

the development of a scale of measures, and the corresponding increase in confidence in 

any findings this would bring (Webb et al. 1966). It was originally associated with 

quantitative research, but has been proposed in the field of social science applied to 

qualitative data analysis (Denzin 1970). It entails the use of more than one method or 

source of data in the study of observed phenomena. Problems of internal validity of 

correlation between different sources have been pointed out as a weakness, but in 

interpretative work with qualitative data based on a small sample size or a limited number 

of cases, observing the same phenomena using different methods, locations, or at 

different times does provide some measure of validating findings.

Given the intimate link between the gathering of qualitative data and researcher bias, 

research must declare any researcher bias, so as to make it clear from the outset, and 

situate the account that is to follow in a contingent context. However this cannot affect 

any critique that the research may have been biased by there only being one researcher 

conducting the fieldwork (Baskerville 1991).

3.8. Conclusions

The practicality of wanting to understand the wound healing activity in order to situate it, 

and represent it, must be balanced with the goal of inclusion of the clinicians and the 

monitoring of change. A research design, true to the tenets of Action Research has been 

defined, ORRPA, following a cycle of observing, reporting, reflecting, planning and 

taking action. Feedback from the subjects is a key element in the process, to maintain 

sight of the goal of understanding the activity as closely as possible, and provide grounds 

for respondent validation of the process. Tools from SSM are used to provide a structure 

to assist in this process.
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Data are collected using a combination of techniques to bolster the validity of the 

observations made in terms of triangulation by method. Comparison of findings from the 

different clinics and different cycles can also be used as a means of triangulating findings 

(indefinite triangulation). A vigorous and thorough reporting of events will address 

concerns of repeatability of the research. The next chapter introduces the activity and the 

clinics in more detail, and begins the process of empirical development.
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4. Chapter Four: Wound Clinics

Chapter objectives:

  To clarify the mapping of the research strategy with the practical fieldwork.

  To situate wound healing in a historical and developmental context.

  To outline the wound carers-wound clinics position within the organisation and 

	structure of the NHS.

  To introduce the wound clinics included in this work.

  To detail initial observations and formulation of an initial plan of action.

  To describe initial ethical considerations and restrictions.

4.1. Introduction

This chapter introduces in more detail the wound care clinics within the NHS, where the 

fieldwork will be carried out. The medical activity is considered in historical context, 

moving towards organised clinical healthcare as part of the NHS. The wound clinics 

included in this study are outlined and their suitability as test sites is acknowledged. 

Initial observations are reported, and ethical issues concerning access to the NHS Trusts 

are resolved. This chapter is considered as a pre-cycle, or a 'cycle zero' of ORRPA, given 

that it is greatly reduced, and limited to initial observations and planning for the 

subsequent cycles. Potential reporting styles are discussed and a plan for action is 

formulated.
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4.2. Wound Care, Context, History and Background

The science of wound healing has advanced, along with medicine in general. However, 

there are still certain wounds that for reasons unknown do not heal as they should. These 

chronic wounds have been defined in chapter one (after Wollina). The savoir fairs to 

treat and heal them has become a specialist area, one including clinicians who work in the 

field of chronic wound care e.g. a tissue viability nurse. In spite of scientific advances in 

the drugs and dressings used, as well as in the electronic tools and instruments that aid 

clinicians in their work, it still remains a complex issue to fully understand why one 

wound heals given a certain treatment regime for a particular patient, while another does 

not.

The healing and treatment of chronic wounds has been described as an art (Harding 

1999). To say that it is a 'black art' may be over stating the case, but it is true that it 

involves the conjunction of tacit elements which escape classic descriptive methodologies 

of sequential relationships of cause and effect.

If we consider it historically, from the perspective of healing 'normal' wounds in general, 

it is probably one of the oldest medical activities. Wounds have always been present 

throughout mankind's existence, and unlike other medical conditions, their localisation 

and assessment in terms of achieving full healing, was always straightforward. However, 

in the case of non-healing (chronic) wounds even judging if the healing process is taking 

place or not is a complex issue.

The importance that the social context in which wound healing developed had an 

influence on the dissemination of wound healing knowledge. In prehistoric times healers 

would normally act alone, they would learn by trial and error how, and what was the best 

way to treat certain wounds. Maybe they would pass on what they had learned, as best 

they could, normally to an apprentice, in the hope of keeping their knowledge alive. As 

man evolved socially, so did the technology that allowed the preservation of this vital
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understanding. As early as 2200 BC the Egyptians used technology in the form of baked 

clay tablets, and inscribed onto them, what they saw as the three most important 

principles of wound healing: to cleanse the wound, to apply a dressing, and to protect the 

wound by bandaging. With the advent of new technology, papyrus then paper, what 

healers had learned started to be documented more readily. This was an important step, as 

there were very few physicians in general, and no experts as such in specialised areas 

such as wound healing. Knowledge had to be passed on personally, and the numbers to 

which it could be transmitted were very limited.

There were certainly not enough healers or physicians to attend all the sick and infirm. 

Only the rich and privileged would receive appropriate medical attention, normally in 

their own homes. Up until the 18th century, there were no hospitals, or clinics, and the 

concept of a healthcare system was unheard of. Nowadays, medicine in the developed 

world has become more organised. Hospitals and healthcare organisations provide a 

communal or social structure, to support medicine and permit the management of 

resources more efficiently. While home treatment is still widely practiced in the 

community, this takes place in a coordinated fashion and, in the case of the NHS, is 

available to all (Harding 1998).

4.3. A Clinical Specialty within the NHS

Wound care in the NHS takes place both in hospitals with dedicated clinics and also in 

the community. The latter is discussed by Hallet et al. They claim that the majority of 

patients with chronic wounds suffer from leg ulcers and are treated in the community 

(Hallett, Austin et al. 2000), whereby a nurse visits them in their home and applies a 

prescribed treatment, or else follows a different treatment in an attempt to promote 

healing. These community nurses have practical experience managing difficult wounds 

and rely on their own expertise and knowledge on the best procedure to adopt. Some of 

these nurses also form part of dedicated wound clinics, where they carry out the same
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role, and are able to transpose what they have learned in the community into effect in the 

communal setting of the clinic. The wound clinic brings together specialist nurses and 

doctors, as well as student doctors and student nurses, under the guidance of an 

experienced doctor, an expert in the field, a consultant. Consultants are doctors who have 

acquired a considerable expertise in their field, and are regarded as an authority in their 

area. In the NHS, there has been an increase in specialist clinics that handle specific areas 

of medicine and rely on the expertise of consultants to effectively run them. This has 

brought about a shift in the power-base within hospitals and NHS Trusts towards these 

clinics and the consultants that head them (Moss 1995).

In the process of wound healing a lot of patient related data are collected. Most of this 

data are used as a decision base for the clinician to assess and treat a wound. Data are 

recorded in the clinic using paper assessment forms. Ideally these are stored along with 

reports, results and other data that is relevant to the patient, in a physical dossier called 

the 'patient's notes'. Due to the nature of the clinical environment data are often not 

recorded reliably, there is only one copy of the data in existence, reports tend to be 

decentralised, and there are no universally accepted standards. As a result the data are not 

used to their full potential (Sanchez and Plassmann 1999a).

Chronic wound healing is a discipline that represents a significant burden on the NHS 

and other healthcare systems, both in the duration of treatment and in terms of human 

suffering. Although the methodology of wound care delivery has evolved, the 

understanding behind it, the reasons why a particular wound on a particular patient heals 

when a similar wound on another does not, are still not completely clear. So in spite of 

this methodological progress, there still remains a great deal that is not clear regarding 

the systematics of the modern day activity of wound treatment and healing.
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4.4. Wound Clinics Included in this Study

Initially contact had been made with the wound clinics included in this study by other 

members of the medical computing research group of the University of Glamorgan. The 

Mavis project (Plassmann 1998) had been developed in collaboration with the two NHS 

Trusts, and throughout its development process, it had given the clinicians involved first 

hand experience of some of the benefits that computer based technology can bring to 

their work. In addition thermal imaging software was being developed in collaboration 

with one of the Trusts (Trust B, see below), and work was ongoing to establish if it was 

possible to correlate wound infection with wound colour via digital image processing 

(Sanchez^a/. 1999).

The practical implementation of this study took place in those two NHS Trusts and 

wound care clinics, where initial collaboration had been established. The clinics involved 

were all led by consultants specialising in the healing of chronic wounds. The clinics took 

place in three different hospitals, belonging to two NHS Trusts. These are referred to as 

Trust B and Trust C throughout this thesis. One of the initial preoccupations with gaining 

permission for the fieldwork were ethical considerations including issues of maintaining 

confidentiality. It was agreed that no real names would be used in any report generated as 

a result, and the different real names have been replaced throughout the thesis with a 

designated code. The same procedure is applied to all the names of staff, patients, and 

locations. Clinics Bl and B2 are a part of Trust B and both held in the same hospital 

(BR), and clinics C3 and C4 are a part of Trust C and held in different hospitals; clinic 

C3 takes place in hospital CH and clinic C4 in hospital CR. A more detailed description 

of each is given in the next section reporting the initial observations.

The modus operandi (the 'way things are done' or the existing practice) in these three 

hospitals is a priori different, whereas all the wound care clinics are motivated by the 

goal of treating and healing a patient's wound. This provides the opportunity to study the 

wound healing activity in different locations, and to gain a broad view of the activity, and
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its position within the corresponding administrative and organisational boundaries. The 

different clinics and wards (treatment administered to patients on the wards, was also 

referred to as a 'clinic' by the wound carers in Trust B, and hence that nomenclature has 

been adopted throughout this work) are all part of the NHS organisation; they are all 

specialised in the same activity, albeit under apparent dissimilar specific material 

conditions; and they have all had recent contact with new computer based tools (Mavis 

and B-therm) and are alerted to the potential of the benefits of other computer 

technologies to support them.

For this reason wound clinics provide a basis from which to combine different views of 

wound healing as a work activity system, to enrich the understanding of the different 

levels of the activity, and provide a forum for addressing the effects of introducing new 

information technology into the clinics, from the perspective of the clinicians, the Trust 

administration, and the NHS organisation. By including different clinics in the study, 

research validity can be increased beyond restrictions that wound come from basing the 

work on a single case study approach.

4.5. Initial Observations

The first visits to the different Trusts were made as a visitor, until formal approval and 

clarification of status was established. Observations made were recorded in the field 

logbook and distilled into the research logbook and diary, all of which were started after 

initial visits. These initial visits took place over a period of three months, which 

corresponded to the time needed to obtain formal ethical approval to attend the clinics in 

a research capacity.

In Trust B the first visit involved attending a meeting of the specialist wound care group 

held in the hospital. Before the meeting the researcher was given a tour of the wards by 

the consultant in charge of the Trust B clinics. The wards were not full, and there was
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time to talk to some of the nurses, who enquired about the proposed work and how it 

might affect them. Other researchers from the University of Glamorgan had also been 

invited to present their work; time had been allocated for the researcher to formally 

introduce themselves to those members of the group present, and to give a short talk and 

presentation about the proposed work. During the time allocated, the potential of 

electronic data in healthcare, and some of the areas where electronic data has been shown 

to support the activity was introduced to the group. This was followed by an informal 

discussion concerning the issue.

In Trust C no specialist wound care group meetings are held, and the first visit was to a 

working clinic, clinic C4. A member of the medical computing group, who had worked 

on a project involving that clinic, and was known to the clinical staff, attended to 

introduce the researcher. The clinic was busier than those in Trust B, with both more staff 

and patients in attendance; there were also a number of other researchers in attendance, 

investigating different areas, mainly medical trials. Also present were medical and dental 

students carrying out practical sessions as part of their degrees. The consultant did not 

arrive until approximately forty minutes after the start of the clinic, and no formal 

introduction of the researcher to the staff was made by them. One of the nurses was 

assigned to 'take care' of the researcher and 'show him around'. During an initial 

conversation, the problem of confidentially and ethical approval was raised, as was the 

question of insurance.

4.5.1. Trust B

Both clinics in Trust B are served by the same staff and are both held in the same 

hospital. They treat mainly inpatients on the ward, but there are outpatient visits also. 

Outpatient appointments are managed by one of the nurses. In general, there are fewer 

patients and staff present during each clinic than clinics in Trust C, with almost no 

provision for digital information systems beyond the patient management system (PMS).
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This was changing as the project began and at the conclusion of the fieldwork, the IT 

department at hospital BR had one staff member, albeit they were employed more in the 

role of technical support, for the hospital intranet that was being established.

Clinic Bl: a small outpatient clinic based at hospital BR.

This clinic is held in only one treatment room, and there is no computer access. Clinical 

staff consists of a wound care nurse, an assistant nurse, and a consultant if the 

appointment is marked as a consultant visit. The 'patient's notes' are brought in just prior 

to when the patient's appointment is called by an assistant nurse, who does have access to 

the Trust's PMS from the reception desk at the entrance to the hospital. Only one patient 

is seen at a time, which allows for the clinicians to dedicate themselves entirely to the 

patient and their wound.

Clinic B2: an inpatient clinic based at hospital BR.

This clinic takes place on the wards. Treatment is dispensed either at the bedside, or in a 

nearby treatment room, depending on the patient's requirements. As inpatients, 

sometimes clinical intervention is necessary more than once a day, and the clinician 

decides how frequently reassessment is required, on an ongoing basis. Patient numbers 

are relatively low, between seven and fifteen patients can be seen in a clinical day, and 

while there are fewer patients than the clinics in Trust C, time is always an important 

factor in the clinician's work. The 'patient's notes' are collected from clinical records by 

the wound care nurses and stored in a plastic container kept on a trolley in a 'nurse's 

room' located adjacent to the wards. There are PCs in these rooms, but they are not 

connected to the Trust's PMS.
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4.5.2. Trust C

The clinics in Trust C are held in two different hospitals, however the staff directly 

involved in the running of the clinics are the same in both hospitals. They both treat only 

outpatients. There is a clinic 'controller' or 'coordinator' who is charged with managing 

the patient's appointments and updating, or recording, demographic data via the PMS. 

Sometimes data are recorded directly in electronic format and sometimes details are 

written on paper and transferred to the Trust's PMS later on. Trust C has an IT 

department with a staff of approximately twenty.

Clinic C3: a large outpatient clinic held in hospital CH.

The clinic is guided by a controller, with a networked PC and access to the Trust's PMS, 

used to keep track of demographic, appointment and administrative data (electronic 

tracking of the 'notes' is implemented using the PMS). There are six treatment rooms 

with a communal area where doctors can consult 'patient's notes', enter observations or 

dictate their findings to be written up by dedicated 'clinical' secretaries. The clinic is held 

once a week and attended by between thirty and fifty patients. Clinical staff include up to 

seven wound care nurses, three doctors, and one consultant, although the latter did not 

always attend. The atmosphere is hectic and clinicians have to proceed from one patient 

to the next without respite. The 'patient's notes' are kept on a trolley, brought from the 

clinical records department by the controller, and the corresponding 'notes' are taken in 

to the treatment room by one of the nurses prior to the patient being summoned.

Clinic C4: a medium outpatient clinic held in hospital CR.

This clinic is also managed by a clinical controller, but there is no PC and no access to 

the PMS. There are four treatment rooms, one of which is substantially larger than the 

others, where the doctors based themselves, to dictate notes or consult a 'patient's notes 1 . 

The clinic is held twice a week and attended by between twenty and thirty patients.
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Clinical staff include up to six wound care nurses, two doctors, and sometimes a 

consultant. The atmosphere is less hectic than clinic C3. The 'patient's notes' are in a 

plastic box which the clinical controller has brought with them from the clinical records 

department.

4.6. Initial Reflection

Given that visits made to the trusts were as a visitor, and no interviews were held, initial 

reflection is restricted to two principal issues: discussion of the nature of wound healing 

activity based on observations made; and practical concerns about how the style of 

reporting the clinical activity in the subsequent cycles might best represent the research.

The complexity of the wound healing activity

Wound healing is a dynamic and complex system of human activity. This in itself implies 

many concepts. It is a system which can be defined as a unit of sub-components that 

work together to achieve a common purpose. It is an activity carried out by humans 

whose goal is to treat chronic wounds, and as such involves many complex 

transformations and interactions, some of which cannot be easily assessed due to the 

social context that make them opaque.

Wound healing is a classic example of a system of complex holistic activity where the 

different components interact in such a way as to be more than the sum of their parts, and 

because of that, they are difficult to model or describe. Potentially the combination of 

different schools of thought may offer greater insight into the wound healing system. 

Different approaches will bring different perspectives to the problem and provide the 

depth of field needed to offer a practical solution that can be applied to wound healing.
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From a systems perspective, the wound healing system falls into the category of what 

Rittel termed a 'wicked system', derived from his work, (Rittel and Webber 1984) and 

what he called 'wicked' problems. These are opposed to 'tame' problems, which are not 

necessarily easy to solve, but which are understood to an extent where they can be 

analysed using proven methodologies, and it is apparent when the problem has been 

solved (Buckingham 1997). Wound healing may not appear to fall exactly into such a 

definition of a wicked problem, as although it may be clear when a wound has healed, 

what is not apparent is when the problem of learning why the conditions that lead to one 

wound healing, may not necessarily lead to a similar outcome for a different wound, has 

been resolved satisfactorily. So to a certain degree, wound healing does resist conclusive 

analysis using established 'hard' methodologies, and appears to fit the mould of a 

'wicked system', as there is no clear solution and performance is best gauged by the 

results obtained. This does not mean that 'hard' systems analysis and modelling 

techniques cannot be applied in the case of wound healing, only that the results may lack 

the deeper more comprehensive description of the wound healing activity system that 

'soft' systems methods can provide. It are these details that are of interest in this research, 

where describing, and understanding, political, social and cultural aspects of the wound 

clinics is central to representing and interpreting the wound clinical activity within the 

theoretical framework of Activity Theory. For this reason, Soft Systems Methodology 

has been chosen, given its value as a system descriptor, over and above 'hard' systems 

analysis methods such as data flow diagramming or Use Case diagrams.

In chapter one wound healing was presented as a complex activity, one which operates 

across different levels (see Figure 1 page 24). This representation can now be expanded 

and the connection between the different elements detailed more fully. Wound healing 

can be seen as composed of different holons (sub-systems). One of these is the science of 

wound healing, the biology of why the wound does or does not heal as it should, which is 

supported by specialist medical knowledge of techniques that can be used to apply 

treatment and promote healing. This level represents the more abstract knowledge of the 

healer, the know-how behind which treatment to apply to which particular conditions, or
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the development of new treatments. It is also related to teaching, publications, seminars 

and other forms of attempted knowledge dissemination. There is wound care, the 

practical application of wound healing knowledge to the wound. This is a more applied 

level, one where different treatments are used and their effects monitored and used to 

guide follow up action. It is supported by records kept about the wound, and represents a 

more practical level of wound healing. Finally there is the management of the wound, 

keeping track of the effects of different treatment regimes, observing and recording 

changes that take place, keeping a record of the wound conditions and other factors on 

which treatment recommendations can be based to support the wound care process.

The analysis of wound healing action must be focused on the goal of producing a 

prototype information system to be implemented at the level of the clinic. This must take 

into consideration the relationship between the different layers of abstraction of the 

wound healing activity (see Figure 8). The human system, makes use of, and defines the 

existing paper based IS, and both define and influence any technology based system, 

given that they are all part of the same activity of wound healing. Interpreting design, 

implementation and evaluation must be viewed from the perspective of the activity 

system as the unit for analysis accordingly.

Information \ >> 
Technology \ ^

Design 

Figure 8 Layers of abstraction of the wound healing activity
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Potential reporting perspectives

Reporting the naturalistic observations used to immerse the researcher into the cultural 

and social milieu of the wound healing clinics cannot be a linear process. While the 

different visits, presentations, meetings, conversations, interviews and other interactions 

can be recounted in strict chronological order, this would fail to provide a clear and 

genuine account, to tell the story, of what was actually being done in the wound clinics. 

Given the sometimes unpredictable nature of Action Research, reporting findings in a 

strict sequential manner can be a difficult process. However, in the interests of scientific 

accountability, events must also be recounted in a structured manner.

Given the structure of the ORRPA cycle, there is some scope for different reporting 

perspectives to convey the observations made, combining the different data from 

interviews, and representations used (rich pictures, conceptual and activity models). The 

account could be presented for each cycle, based on specific clinics or trusts, reporting 

each visit and interview in turn. However, while easy to compile, the resulting report 

would be extremely verbose and would not reflect the findings made from comparing and 

contrasting results from different ORRPA iterations, and different geographical sources 

(clinics), from different viewpoints (data collected using different methods) on the same 

themes. Another style of reporting that could overcome this could involve generating an 

account drawing on the different perspectives of the different elements involved, and 

constructing a narrative designed to highlight findings of interest. However, these too 

would need to be focused on specific views, for example: a single patient over the 

duration of their attendance at a clinic (the lifecycle of the patient); the perspective of a 

clinician over the same period of time would provide a useful account of the same 

activity as seen by the principal subject; or the report could be formed around events that 

take place for a 'typical' clinic. Another perspective that would enrich the account of the 

research into chronic wound clinics in the NHS is that of the researcher themselves.
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While all of these accounts are of interest, and would undoubtedly paint a rich and 

diverse picture of the wound clinics, such an extensive exposition would be more akin to 

what would be expected of an ethnography of the wound healing clinics. The writing of 

the wound healing clinical culture as seen in the participating clinics would prove an 

interesting experience, but would need considerable more investment in time and 

resources to attain cultural integration, and would also lose sight of the research question 

being addressed in this thesis. Hence this is beyond the nature of this research, which 

while seeking to understand the wound healing culture, as a route to understanding the 

activity, must maintain the research focus on understanding the activity as a means to the 

end of designing and introducing new technology, and subsequent evaluation. Future 

work could pick up on this and examine the wound healing culture as an exemplar of the 

consultant clinic within the NHS.

A decision must be made in terms of reporting, and findings will be presented 

synthetically, based around learning relevant to the generation of the models produced as 

representative of all the clinics, focused on the main themes of the three principal 

research cycles: the network of activities, the wound core activity, and the change activity 

incorporating new information technology. This will take the form of models of the 

activity, supplemented by descriptive narrative of observations in clinic. These will be 

contrasted and compared to the principal findings from 'in-depth' and focus group 

interviews, explaining how the models were produced and the relevance of the different 

data collection techniques.

4.7. Initial Plan of Action

The initial plan of action established that a temporary contract be secured for the 

researcher, one was required for each trust. As an employee of the Trusts, physical access 

and attendance at the clinics, or to interview personnel, would not be a problem. Also that 

a preliminary schedule of visits be established, to attempt to achieve a regularity of the
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visits made, and attend the regular wound care group meetings. A decision on which 

personnel it would be the most constructive to interview was deferred until sanctioned 

observations had begun, to allow a more informed decision to be made; although some of 

the subjects, such as the consultant, were desirable candidates. In terms of organisation, it 

was also necessary to establish a forum for the focus group interviews. In Trust C it was 

agreed that one of the nurses would act as the main liaison with the researcher.

4.8. Conclusions

The different wound healing clinics included in this work provide a basis for comparison 

of their respective activities, and the potential of applying Activity Theory, to situate and 

understand them within the wider context of producing a synthetic model of the wound 

healing activity. This model can then be interpreted in the context of the different 

administrative and organisational factors present, using that knowledge as a guide to 

designing a prototype wound healing information system (WIS) that can be implemented 

in all of the clinics to support clinical data, and evaluated accordingly. The first cycle of 

this process will now be detailed in the next chapter.
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5. Chapter Five: First Cycle - Wound Clinics and Network 

of Activities

Chapter objectives:

  To report the fieldwork carried out within the framework of this first cycle.

  To emphasise a high level focus on the wound care activity and its situation within a 

network of supporting and interconnected activities.

  To describe the learning from this cycle and generate an initial activity model of 

wound healing and situate it within a model of the network of supporting activities.

  To describe the basis for development of the initial prototype system.

5.1. Introduction

Following on from the initial visits to participating Trusts and clinics, the first stage of 

the research strategy established is now implemented. In this first full ORRPA cycle, 

observations made of Trusts B and C are reported separately, and their activities are 

represented together, drawing on common elements relevant to wound clinic activity. 

Analysis of this data in the first cycle of reflection establishes an initial common model 

of the wound clinic activity and its relation to the network of activities that comprise the 

wound healing activity system. An honorary contract with each Trust was secured and 

with it permission to attend the clinics in an official, or sanctioned capacity, and move 

freely through the Trust. One contract from each Trust was issued and posted to the 

researcher, hi Trust C, a photo identification card also had to be obtained, and worn 

during all visits.
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5.2. Observation

Clinic visits were made over a period of 7 months. Over that period, data collected from 

observations were recorded in a field notebook, in the research logbook to record factual 

data, and using the diary method to record more developed research thoughts and 

impressions. The latter in an electronic format on word processors, although the field 

notebook was paper-based and was used to record events freehand, or develop them in 

clinic, or immediately afterwards. This had the advantage of allowing for diagrams to be 

drawn in collaboration with the clinicians and immediate feedback obtained.

The researcher used the clinical visits to engage in informal conversations with staff in 

the wound clinics. Ideas for what to observe grew mainly out of these informal 

discussions, as they provided the chance for the researcher to steer the conversation 

towards issues relevant to the research agenda. The wound clinics' paper information 

systems were studied and documents in the clinical archive were made available for 

examination on site. The 'in-depth' interview protocol was not established until after 

several visits; during these visits, the researcher attended regular wound clinics, and 

where possible, specialist meetings of the wound care group staff.

5.2.1. Wound Clinics Trust B

Visits were arranged beforehand, to ensure that they coincided with clinic B2 inpatients 

ward rounds, which were not held at a fixed or pre-established time or date. Visits to 

clinic Bl for outpatients also needed to be scheduled as the clinic was only held on 

specific days. Also visits were scheduled to coincide with the regular (normally once a 

month) meetings of the wound care group.

Further visits and observation revealed something of the working of the clinics. Aside 

from the doctors and nurses, other subjects were identified following informal
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conversations with the staff. After some consideration, certain of these non-clinical actors 

identified as able to assist in the provision of a more detailed view of organisational and 

administrative levels of the activity system were selected as candidates for interview. 'In- 

depth' interviews were arranged with them by the researcher, after having obtained 

'clearance' from the wound clinic consultant. The medical archivist at Trust B could be 

easily approached, and the clinic consultant introduced the researcher directly during one 

of the visits.

'in-depth' interviews were scheduled with the medical records clerk, and also with the 

clinic's consultant, the head nurse, and two staff nurses. Nurses who had been observed 

in clinic were put forward as interview candidates, normally informally, requested by the 

researcher, so as to ensure that observations made in clinics could be cross-checked with 

the same subject. Interviews were held in the hospital meeting room, the booking of 

which was arranged with the help of the Trust's staff nurse. Details of the interviews ('in- 

depth' and focused) conducted at Trust B in this cycle are given in Table 5-1.

Code
Bll
B12
B13
B14
B15

BF11

BF12

Interview type
'In-depth'
'In-depth'
'In-depth'
'In-depth'
'In-depth'

Focus group

Focus group

Interviewee
BN1
BN2
BD1
BC1
BS1

BC1 BD1 BN1 
BN2 BN3 BN4 

BN5
BC1 BD1 BN1 
BN2 BN3 BN4 

BN5 BN6

Job description
Nurse
Nurse
Doctor

Consultant
Medical archivist

Mixed

Mixed

Table 5-1 Interviews held in cycle one (Trust B)

The first scheduled group interview allowed the researcher to go in to more depth about 

what they would like to accomplish, and audio recording was not used to set the 

clinicians more at their ease. It was dedicated to introducing issues of what this work was
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setting out to accomplish and was held as part of the regular wound care group meeting. 

At the end of the meeting the questionnaire, based on Kaptelinin et a/'s Activity 

Checklist, and Mwanza's eight step model (see Appendix One: Research Protocols Used) 

was distributed. Instructions were given not to confer when responding and to complete 

the questionnaire there and then. The questionnaires were collected relatively quickly, 

some of the clinicians asked the researcher about what some of the questions meant, the 

majority of queries were seeking clarification via example, which to some extent 

compromised independent data collection. Otherwise focus groups were scheduled to 

take place as part of regular wound care group meetings, which were held in the Trust 

boardroom. The sessions were recorded using a flat microphone and analogue tape 

recorder. All staff that were able were requested to attend. The groups were mediated by 

the clinic's consultant, given that there were other items on the agenda. However, the 

focus on the research was held last, and evolved around discussion of issues proposed by 

the researcher, both in a topic list given to the mediator, and in the dynamic process of 

exploring the issues.

5.2.2. Wound Clinics Trust C

Visits were conducted to wound clinics that were held weekly, excluding holiday periods, 

when the clinics were not held. Visits were not specifically scheduled, but regular 

attendance fostered the aim of inclusion into the clinical environment, and the goal of 

participation to afford an inside perspective of the clinical activity.

From the initial meeting with the clinical staff, it was clear that the wound clinics were 

very busy, and informal conversations were held around the workings of the clinic. There 

were no facilities for presentations, and suggestions to organise one were met with polite 

reminders that everyone was 'very' busy, and that it would be difficult to find a time 

when all could attend. The questionnaire was issued at another visit and the same 

instructions given as in Trust B. The questionnaire will be discussed in section 5.4.1
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'In-depth' interviews were arranged with the head of the IT department, the clinical 

records departmental manager, and the clinic controller; and also one of the doctors, the 

head nurse, and a staff nurse. Some of the interviewees were present in the day to day 

running of the clinics and could be approached directly, such as the clinical controller, 

who was present at both clinics, and was integral part of running them. Clinical staff were 

present and interviews could be arranged with them directly at the clinics. However the 

IT and clinical records managers had to be contacted more formally, with an initial 

recommendation made by the consultant in charge of the clinic. The interview with the 

two managers was arranged at their convenience and held in their respective offices. The 

other interviews were held in one of the clinic treatment rooms, and were scheduled to 

take place after the clinics had concluded.

Code
Cll
C12
C13
C14
CIS
C16

C17

CF1

Interview type
'In-depth'
'In-depth'
'In-depth'
'In-depth'
'In-depth'
'In-depth'

'In-depth'

Focus group

Interviewee
CN1
CN2
GDI
CD2
CS1
CS2

CS3

CN1 CN2 
CN4 CN5 

CDS

Job description
Nurse
Nurse
Doctor
Doctor

Clinic controller
Trust IT manager

Trust clinical records 
manager

Mixed

Table 5-2 Interviews held in cycle one (Trust C)

Focus groups were held in some of the less busy clinics. Details of the interviews ('in- 

depth' and focused) conducted at Trust B in this cycle are given in Table 5-2. They took 

place in one of the treatment rooms, or in the reception area. They were held 

spontaneously, with smaller numbers, and were less formal than Trust B, given the nature 

of the room, but more focused on the subject. The researcher acted as the mediator in this
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case, given the lack of a formal meeting, this was more conducive to allowing focus on 

the issues. Digital recordings were made using a PDA, not without some technical sound 

difficulties, but all speakers could be understood.

5.3. Reporting and Representation

As discussed in chapter three, reporting of events is centred on an account of 'typical' 

clinical interventions. The rich descriptive narrative is composed to reflect the wound 

care activity at the clinics, from the perspective of understanding the activity with a view 

to use of artefacts that support wound data, and the transformational nature by which they 

mediate actions, hi this cycle the focus is on situating the wound activity within the wider 

net of activities it is connected to. Of course, in effect, observations and data collected 

throughout this cycle contribute to better understanding the activity at the clinical level 

too, but this understanding is an ongoing process, one that is pursued into the next cycle, 

whereas deeper analysis of the network of supporting activities is not. This is not to say 

that it is not important in situating the activity at the clinical level, but deeper description 

beyond the level of a supporting role, and acknowledgment of context, is not needed to 

achieve this. In chapter Eight, the different components of the activity system and the 

implications that they have for each other will be discussed in more detail.

This section is centred on a rich, thick description of the wound clinics, and the 

supporting activities around them. The reporting perspective is broken up into the two 

Trusts and their diagrammatic models are synthesized into representations used to help 

the clinicians and the researcher clarify the activity.

The reader is reminded that the narrative given here, while describing a 'typical wound 

clinic', is atypical in the extent that it has been composed to give the reader an idea of 

what a wound clinic was like, while at the same time drawing on observations made over 

the duration of the fieldwork. In this respect the individual patient cases described have
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been chosen to paint as broad a tableau of the clinical environment, which would not 

have been possible if describing the factual rendition of a single clinical day. The 

narratives are realistic in timescale and in their descriptions of the hectic ins and outs of 

the clinics.

5.3.1. Wound Clinics Trust B 

Clinic Bl

The clinic takes place in an outpatient treatment room on the ground floor of the hospital. 

It consists of a waiting area. When a patient arrives at the hospital, they check in at the 

main reception, where their appointments are logged on the Trust's PMS. They are then 

shown to the waiting area until they are called by the wound care nurse.

The patient is an elderly man in his eighties despite his age he appears in reasonable 

health, but has two non healing wounds, one on the left leg and one on the lower right 

leg. The ulcer on the left leg has been there for approximately nine to ten months, and the 

wound on the right leg for about fourteen years, with no apparent reason for its onset, at 

least none the patient can remember. This is the patient's first visit to the clinic and his 

'patient's notes' have been transferred with him from the previous Trust where he was 

receiving treatment. Given that the case history dates back so long, the 'notes' are very 

large. They are brought in to the treatment room by the duty nurse, who that morning has 

prepared all the 'notes' needed for this clinic, based on patient appointments scheduled 

on the Trust's PMS. The 'notes' themselves are stored in the medical records archive in 

the basement of the hospital, and are transported on a wheeled trolley. The trolley is kept 

in a nurse's room adjacent to the reception area. The 'notes' do not arrive until after the 

patient has entered the treatment room.

117



Chapter Five: First Cycle - Wound Clinics and Network of Activities

The nurse begins the examination by asking the patient about medications he is taking, 

and other questions centred around the history of the wound and treatments that have 

been tried in the past. When the 'notes' arrive the nurse looks through them, albeit briefly 

given their size (they fill a plastic container about fifty centimetres thick), about which 

the nurse makes a comment remarking that one of the wounds has a long case history. 

There is a photo of a wound included, but not the date, and the patient cannot remember 

when it was taken either. The duty nurse comes in again, with the results of a sugar urine 

analysis, which had become detached from the 'notes'. The nurse thinks the glucose level 

is a bit high, and includes it in a new paper folder, which is where the 'notes', from visits 

to this clinic will be kept. The patient is currently having his wound treated by a district 

nurse, and a four layer dressing with charcoal had been applied three days prior to the 

visit.

The referring letter from the patient's GP contains a list of the medication the patient is 

currently receiving. It is quite extensive and consists of nine different types of oral 

medication. The nurse seems happy that it is all appropriate, and asks the patient if they 

can remember the cream that is currently being applied to their wound, as she is unable to 

read the handwriting on the one of the district nurses treatment reports. She suggests a 

few names, but is unable to jog the patient's memory. The nurse decides a blood glucose 

level test is needed, and the test is carried out in the clinic using a portable test kit. The 

patients thumb is pricked and the blood is placed on paper included as part of the kit. 

After 30 seconds the paper changes colour, which is then compared to a chart on the kit 

box, and depending on the colour match, the glucose level is determined.

The patient's visit has been scheduled as a consultant visit, which means that a consultant 

must come and examine the patient at some point. The nurse pages the consultant using 

the phone in the treatment room and they arrive within ten minutes. The nurse gets out a 

blank wound assessment form (WAF), specially designed by clinicians at the Trust, and 

fills in the patient's details, copying the name and other details from the GP's letter, 

checking with the patient that their name and date of birth are correct. The wound is
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measured and the other categories are filled in. The patient number is taken off of the 

urine sugar results, which was performed by the Trust. There is not enough room on the 

form for all the medications being administered and the nurse adds some of them in the 

comment section.

The consultant arrives, looks over the wound, and glances at the 'notes', also stopping to 

look at the photo, and comparing it to the current wound. Discussion centres on the 

reasons why the blood and urine sugar levels are high, but no definitive conclusion is 

reached. The nurse asks the patient if they have another visit scheduled, and the patient 

confirms that they have an appointment with another consultant in fourteen days time. 

The nurse and the consultant agree to 'see what happens' at the other visit before taking 

any action, and that the four layer charcoal dressing should continue to be applied in the 

community until then. The nurse makes a note of the recommendations from the visit, 

which will be passed on to a clinical secretary to be typed up and sent to the patient's GP.

Clinic B2

The rounds are due to start at 10:00; there are twelve patients currently in the wards, but 

not all are due for intervention. They are in two separate wards, on the first floor of one 

of the hospital buildings, about forty meters apart. The patients are in beds that are 

separated by a privacy curtain if needed; the arrangement is somewhat typical of NHS 

hospitals, with beds alongside each other, and patients having a bedside table and chair 

each. The first ward contains twelve beds, and the second twenty-two. At the end of each 

patient's bed there is a clipboard with the patient's 'wound notes'; a name given to the 

data the clinicians have actively collected themselves. These consist of the data collected 

about the patient's wound by the wound carers active in the clinic (as the clinicians 

referred to it) on wound assessment forms designed especially by them to record the data 

they feel are necessary. In one of the wards, the clipboard is stored in a box alongside the 

patient's bed.
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Adjacent to one of the wards there is a 'nurse's room', consisting of a table, phone, and a 

few chairs. It is also where a trolley with the 'patient's notes' is kept. The 'notes' consist 

of all the data available on the patient that had been collected throughout their time as a 

patient with the NHS (as the fieldwork was ending, a few networked PC's running MS 

windows NT were introduced and some of the nurses began to learn the basics of sending 

emails). The trolley has wheels and active 'patient's notes' are left on it from day to day, 

if they are not there, they must be retrieved from the clinical archive, located in the 

basement, which is done by one of the nurses. Ideally 'notes' should be returned to the 

archive at the end of the day, but this is not always the case, and the 'notes' tended to 

remain in the nurses room for the duration of the patient's treatment.

There is another room opposite the entrance to one of the wards; called 'the stores', a 

small room, where medical supplies are kept. At the entrance to the ward there is a trolley 

where treatment support aids are kept. These include bandages and swabs, scissors, 

tweezers, and receptacles that can be used to wash a wound down. Also there are the 

medications and dressings that can be applied to the wounds as part of the proposed 

treatment regime.

At 10:10 the round begins, there are two patients due for intervention. Depending on the 

state of the patient's wound and the recommended treatment regime, some patient's 

wounds are examined and treated daily, while others are seen every two or three days. 

Some of the patients have been in the clinic for nine months and others for only a few 

weeks. The nurses know the patients by name and are familiar with some of the 

individual wound case histories.

Patient 1 (10:15)

The first patient is a lady in her seventies; she has a non-healing ulcer on her lower left 

leg, at the back, just above the heel. The nurse approaches the bedside, greeting the 

patient, and engaging them in bedside manner questions to assess general well-being, or
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malaise. At the same time as she is doing this, she removes the patient's clipboard and 

flicks through the WAF. Another nurse arrives, pushing a trolley holding medical 

supplies, and takes up the clipboard, also checking through it, while inquiring about the 

patient's general state. The patient's dressing is removed; there are three layers to it, as a 

three layer compression bandage treatment is being used. When all three bandages are 

removed, the nurse uses some tweezers to detach the gauze that is in direct contact with 

the wound bed, as heavy exudate has made it stick. The nurses seem happy with the 

progress of the wound since the previous bandaging three days before. The nurses confer, 

quickly agreeing that the wound is getting smaller, and that the level of exudate has 

diminished. This assessment is confirmed after consultation with the figures recorded on 

the WAF. One nurse measures the wound, somewhat approximately, by placing a ruler 

alongside it, and reading out the figures, which are recorded on the WAF by the other 

nurse. The nurses agree to reapply the compression bandage, as well as gauze 

impregnated with a silver compound (Argentase), which they have had some success at 

treating wounds with. Both nurses dress the wound and assure the patient of the positive 

progress that has been made. The first nurse takes up the clipboard and completes entry 

of relevant wound data onto the WAF, she initials it and returns it to the end of the bed. 

The process is finished at 10.35.

Patient 2 (10:40)

The next patient is in a bed opposite. She is also an elderly lady, and has a wound on the 

front on her left leg, approximately at the height of the shin. It is an old wound, and the 

patient was referred from another hospital, fourteen months previously, although she has 

not been an inpatient for that length of time. The nurses are familiar with the patient's 

case, and discuss the wound, even before consulting with the 'wound notes'. They 

remove the dressing, which is medicated gauze attached with plaster, to allow the wound 

bed to dry out. Checking the WAF, they confirm that high levels of exudate has been a 

particularly insidious problem with this wound. The wound is dressed with the same 

gauze and this and the dimensions of the wound are recorded on the WAF.
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5.3.2. Wound Clinics Trust C 

Clinic C3

The clinic takes place in a dedicated clinical treatment area of hospital CH. The controller 

arrives first, pushing the trolley with the 'patient's notes' scheduled for this clinic, and 

sits at the reception desk located adjacent to the waiting area for the clinic. There is a 

networked PC, which is used to access the Trust's PMS. The clinician has a paper 

notebook with them too, to enter data from the PMS for clinic C4, which she also 

manages, and which is located in a different hospital, still part of the Trust, but which is 

not connected to the Trust intranet, and does not have computer access. Patients are 

called out after consulting with the paper notebook into which has been transcribed the 

data from the PMS.

The first patient is called, it is their first visit. The GP's referring letter was faxed dated 

the 29th of September, but the date on the fax is the 6th of September, hi the letter, the GP 

asks that the patient be seen urgently, with a brief description of the patient, their 

condition and their medication. After a quick look at the letter, the nurse proceeds to 

confirm the patient's details. She checks the patient's name, address, date of birth 

(prompted) the name of her GP, any allergies, and what treatments/medications have 

been tried to date. In this case the patient has had the wound for fourteen months. Next 

follow a series of questions concerning the patient and their wound. All data are recorded 

on the WAF. The nurse and one of the visitors remark that iodine has been used, and that 

that is a common practice among district nurses. The nurse performs a Doppler flow scan. 

This takes approximately fifteen minutes. The Doppler is done first on the patient's foot, 

where the wound is and then on both the patients arms. The patient states that she suffers 

from cellulite during cold weather. Next, the nurse measures the patient's leg size, and 

then the wound size, tracing around it on a transparency. A sticker is attached to it, with 

the patient's details. The wound size is obtained from the tracing, and recorded onto the 

WAF.
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Next, the doctor arrives and after a quick examination of the GP's letter, asks some of the 

same questions already asked by the nurse. Both the nurse and the doctor ask more 

questions about the pain, medication, and knowledge of past history of operations. The 

doctor asks if the patient's feet are always that cold. None of this is visibly recorded 

anywhere. The doctor recommends stopping the current antibiotics, which the patient 

says that they have taking them for fourteen months, and starting them on Flamazine. 

They recommend that the wound be cleaned and changed daily and will advise the 

district nurse (DN) of this, and that a three layer bandage and another appointment made 

for one months time. The patient says she will be going away, and the nurse says that 

they can contact the district nurse wherever they are. They discuss the importance of 

changing the dressing every day, and the patient asks if they can do it themselves. The 

nurse agrees, and applies the dressing, recommending that the leg be kept moist, as it is a 

bit dry. The nurse describes the procedure for the dressings to the patient, explaining how 

that they can use two of the three layers when going to sleep. The doctor says that they 

will write a letter to the DN explaining everything and that they will write a prescription 

for the bandages and new antibiotics. The nurse completes the WAF while the doctor is 

talking to the patient.

Clinic C4

The clinic takes place in a dedicated treatment area of hospital CR. The controller is the 

first to arrive at the clinic; they have with them the plastic box containing the 'notes' for 

the patients who have scheduled appointments. The controller has collected the keys to 

the clinical area from the hospital porters and opens up the shutters. There is a desk 

where the controller sits, and where the 'notes' are kept, placed on a trolley. The 

controller takes out her notebook, which contains the appointment data for the day's 

clinic, which has been copied from the Trust's PMS back at her desk in clinical records. 

Some patients are already waiting, and when the nurses arrive the controller calls out for
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the first patient. They are shown to one of the treatment rooms and the nurse goes back to 

the controller's desk to get the 'patient's notes'.

Patient 1 (09:30)

The patient is a young man in his early twenties; he has a curved spine, and has had 

complications with a surgical wound as a result of surgery on his spine. The patient has 

been referred internally from the orthopaedics department. The wound is located on the 

patient's lower back, at the base of the spine. The nurse engages the patient, enquiring 

about general health and nutrition, sleep, exercise. The consultant comes in and takes a 

keen interest in the patient and their wound. The wound has a very strong odour and 

appears infected. Upon consultation with the nurse, the wound is confirmed as infected 

and the clinicians discuss which antibiotics might be used. The nurse takes down the 

wound assessment and records them on the WAF. All the staff seem very familiar with 

the patient's case history and keen to find potential reasons why the wound is not healing.

Patient 2 (09:55)

The patient is an eighty-one year old female. She has a wound on her right leg. The nurse 

checks with the patient what their treatment is. Lux flakes are being used, which seems to 

be working. There are three different copies of the WAF, this is because sometime in the 

past the 'wound notes' were taken out for research purposes and were not returned until 

later. Sometimes the appointment is not made until the night before and the 'notes' are in 

the other hospital. In cases like this the clinicians use an 'extra' sheet, which is added to 

the 'notes' when they 'catch up'. The doctor comes over and examines the wound, asking 

the nurse details of how often and for how long the Lux flakes have been applied. The 

doctor proceeds to dictate a letter for the patient's DN, however her Dictaphone is not 

working, the batteries are changed, but it seems there is another problem. The doctor 

resorts to pen and paper. There is no backup Dictaphone.
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Patient 3 (10:15)

The patient is a twenty-eight year old female, and this is her first visit. She is suffering 

from Spina bifida. She has a wound on the backside. The doctor leafs through the 

patient's 'notes' while asking the patient about the wound and other general questions. 

The nurse comes over and engages the patient. Data are entered onto the WAF, including 

name and other demographic details. She is given a ribose cushion to sit on, and told to 

make an appointment for two weeks time.

Patient 4 (10:25)

The patient is a seventy-six year old female. She does not have a visible wound, but a 

bone infection caused originally by a cancer. The bone infection is not healing. There is 

no dressing applied and a lot of the categories on the WAF are blank. The nurse calls the 

doctor over to ask for instructions. She recommends continuing to treat with antibiotics, 

and to make an appointment for 2 weeks time.

5.3.3. Modelling of the Activity

Data collected from observations, the interviews held with selected members of staff, and 

from the focus group interviews, from both Trusts are used as the basis for the modelling 

proposed by SSM. Issues about the generation of the models and how they help 

contribute to understanding the activity are given in the next section (the application of 

SSM in to this work is discussed in 5.4.2), which reflects on the findings made in this 

cycle. This section presents the results of the modelling, detailing key aspects of each, 

which were instrumental in building up an activity model of the wound healing clinic, 

and its relation with supporting activities.

The rich picture in Figure 9 (page 127) is representative of the subjects present in the 

wound clinics. Those encircled with a thinner dashed line are only present in the clinics at 

Trust B. The picture is designed to represent the different activities observed in the
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clinics, and the people present, grouped together. It shows the context in which the 

wound healing activity exists. The relationship between the groups is shown as the high 

level connection between them, in terms of interactivity. Beyond that, the thought 

bubbles for each of the actors are given to show some of their motives, be those 

introspective or self referential, or as seen in terms of actions that influence achieving 

goals.

It should be observed that in the rich picture in Figure 9, the thought bubbles depicted do 

not represent data that was spoken by the various subjects verbatim. The text shown is 

inferred from the different data collected, and as such the words shown were chosen to be 

representative of key concerns associated with different subjects during the fieldwork, in 

the spirit of the rich picture.

The manual support group comprises those subjects who are necessary to the running of 

the clinics at a functional level, as such they are not seen as directly linked to either the 

administration support activity, or the wound clinic activity, except in the case of the 

clinical secretary, whose work involves typing up notes made by consultants and doctors 

during the clinics. These workers are largely taken for granted and often overlooked, 

even where some, such as porters or ambulance personnel, are directly present in the 

clinics, and are often an important part of the clinics flowing smoothly, or else becoming 

overcrowded and hectic.
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The referral group consists of the GP and the DN, who recommend the patient for 

treatment at the clinics. They are also not directly involved with the activity that takes 

place in the clinics, but they are an important link between the patient and the Trusts. 

Aside from internal referrals from within a Trust, which are rare, most patients are 

referred via their GP or DN if they feel that a patient's wound is not responding to 

treatment they are administering. Referral is done via a letter that the GP or DN sends to 

the Trust outlining the patient's condition and giving details of any medication that they 

are currently receiving. The GP or DN's letter is an important part of the process of 

transfer of information to and from the clinic. Sometimes patients are seen in clinic and a 

decision is made to follow a certain treatment; and if it appears that the treatment is 

having the desired effect of promoting healing, the clinicians may decide that the patient 

can continue to receive treatment in the community, normally administered by a DN. If 

this is the case, a letter detailing the treatment is sent to the patient's GP or DN. and the 

patient is discharged from the wound clinic. If there are further complications and the 

wound does not heal, the patient can be referred back to the wound clinic. This is also 

represented in the conceptual model of the wound clinic in Figure 10 with 'Refer Patient' 

developed in more detail in Figure 11, and the procedure for 'Book Appointments' in 

Figure 12. 'Discharge Patient' has not been developed in any more detail, as it was very 

similar to 'Refer Patient', and the actions that were different are included as part of 

'Wound Clinic' which is shown in the next chapter.
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Wound Healing \

Figure 10 Conceptual model - wound healing: top level

Another group shown on the rich picture are external components in that their presence is 

disassociated from the wound healing activity. The largest group are medical and dental 

students conducting practical classes as part of their degrees (these were always 

chaperoned by one of the nurses, and were asked questions about the medical procedures 

taking place). For the most part they were only present at the Trust C clinics. They are 

shown here to situate in context some of the other activities that were ongoing during the 

clinics. Visitors were not always present, but they did contribute to making the clinics 

where they were even more hectic. The presence of other researchers was seen as a 

positive factor, as the clinicians were already accustomed to research activity.

The administrative support group refers here to the level of support associated with the 

running of the Trust, the management, or decision makers, and also to the support of 

other departments within the Trust, be these medical, for example the pathology 

department, or technical as provided by the IT department in Trust C. It is worth noting 

that the provision of medical supplies from stores was seen as an important area of the 

administrative level, due to its vital nature in directly supporting the clinical activity. One 

of the most important distinctions between what is perceived as being the responsibility 

of the clinicians (the domain of the clinics) and what the responsibility of the 

administration (the domain of the Trust/NHS), is the fact that the division between 

clinical activity and supporting activity is so clearly marked by both groups.
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Figure 11 Conceptual model - refer patient

Figure 9 shows the wound clinic group as including the clinical controller who is present 

in Trust C. While they may be seen as part of the administration support level and indeed 

worked for the medical records department, they have been grouped as part of the clinic, 

due to their physical presence at the clinics, where they acted as a link between the 

administration and the clinics. The wound clinic will be the focus of the next cycle and 

will be expounded in more detail in the next chapter. The main role of the controller is to 

manage the administrative data such as appointment booking, or demographic data such 

as patient details. They are also responsible for organising the manual support activity in
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terms of booking ambulances or having porters provides wheelchairs or trolleys to 

transport patients. They are the ones who receive the GP/DN letters referring the patients, 

and proceed to book any appointments. The procedure of this activity is shown in Figure 

11.
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I patient, ........

r»———\ 
I Related \ 
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r —— * * ^
f Clinical controller prepares ~\BOOK AppOlnTmQntS
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Figure 12 Conceptual model - book appointments

The actions involved in the booking of appointments is shown in Figure 12. It is worth 

noting that the figure includes links to more detailed models at the wound clinic level 

models in chapter 6 (treat wound and related pathology). These have been included here 

for completeness and are representative of the interconnectivity of the activity model.

One of the goals of the rich picture in SSM is to provide a springboard from which to 

distil the problem as seen by the analysis and the actors. Its main role is to abstract
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features of the problem space. In this capacity it will be examined in more detail when 

discussing the SSM in the first cycle reflection (see 5.4.2).

The Root Definition

Using the data from the rich picture, in conjunction with other data observed and from 

interviews, the following root definitions have been constructed from the different 

perspectives of the key subjects involved in the activity system. These are shown in Table 

5-3.

Perspective

Customer

Actor

Transformation

Weltanschauung

Owner

Environment

Researcher

Patient

Clinician

Hardcopy to 
softcopy

Can 
information 
technology 

be introduced 
into the 
activity? 

How can it 
help?

Me

Hectic 
wound 
healing 
clinics

Clinician

Patient

Me

Treat wound

I want to use 
the best means 
at my disposal 

to heal as 
many wounds 

as possible

Administrator

NHS clinic vs. 
private clinic

Patient

Me

Clinician

Treatment 
(healing)

Wound 
healing 

clinics are 
my best 

chance at 
successful 
treatment

Government

Hospital, 
clinic, NHS 

Trust

Administration

Clinician and 
Patient

Administrator

Logistics of 
running the 

hospital

Our way works 
well for us

Department of 
Health

Local 
government

Table 5-3 Root definitions

Clinician's root definition:

The wound clinic is a place where patients come to receive the best possible treatment to 

have their chronic wounds healed. The administration runs the hospital, but are focused 

on meeting NHS targets.
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Researcher's root definition:

Wound healing clinics could benefit from collecting their data in electronic format, to 

help clinicians treat wounds, and build up an evidence base for chronic wounds to benefit 

the entire wound healing community.

Only the root definitions for the clinician and the researcher have been converted into a 

sentence that describes the wound healing activity from the perspective of the clinician, 

and the change activity from the perspective of the researcher. The patient and 

administration elements, while they are part of the system, are of no relevance to the 

activity system directly.

Data collected about the activity systems present, are contained in the detail of the 

conceptual models used in this cycle, and as such are represented in the models 

themselves. An involved and lengthy narrative describing the different components 

would only serve to detract from the original purpose of the conceptual model, to provide 

a succinct diagrammatical representation of the problem space, to help researcher and 

actors agree on 'what is going on', and how it can be changed.

5.4. First Cycle Reflection

Now that the clinics have been observed, described and represented the data must be 

considered and analysed in terms of interpreting the activity, the methods used, and the 

development of an activity model of the wound healing system. Learning from this is 

presented focusing on those same areas. Analysis focuses on the two streams: the 

theoretical, learning about the result of application of AT to the wound healing activity; 

and the practical, learning about the potential aid of implementation of ICT specific to 

wound data in participating clinics.
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5.4.1. Data Collection

Naturalistic observation provided an account of events from the perspective of the 

researcher. The research diary and logbook were updated directly upon returning from a 

clinical visit, to ensure that events were fresh in the researchers mind and avoid any 

omissions that might arise over time. This was done on the same day to avoid confusing 

events between the Trusts. 'In-depth' interviews allowed for the themes identified from 

naturalistic observation to be explored in more depth, and guide more detailed 

explanations of events in terms of actions and how these might correspond with potential 

goals, objectives and motivations of the activity.

The focus groups were particularly useful to consider feedback at a group level. Most of 

what was learned from observing the clinics and conducting the interviews was verified 

in the focus groups, and they were used to explore these issues further and obtain useful 

feedback in terms of distinguishing feasible and desirable changes, and how development 

could proceed realistically. In Trust B, the mediator would address the group and allow 

the researcher to provide input on the practicalities of suggestions; and in this way 

different avenues were explored together. One critique of focus groups was that it may be 

difficult to keep the group focused (Krueger 1988). However, this was not observed to be 

the case in this research, possibly because the clinicians had a clear idea of what they 

perceived as the research goal. The focus groups were used as a means of clarifying some 

of the activity theoretical concepts that had emerged from analysis of the logbook and 

diary, or from reviewing interviews. In Trust C, the researcher acted as a mediator, which 

was particularly useful to directly address the group and keep them focused, to match 

findings learned from observations and informal conversations in clinic.

The questionnaires collected did not provide any useful data in themselves. The clinicians 

conferred amongst themselves, as well as with the researcher. Some clinicians gave 

simplistic answers that were of no practical use to guide analysing the wound healing 

activity. In retrospect, the 'Activity Checklist' questions were too deeply rooted in
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activity theoretical technical terms which, understandably, the clinicians were not fully 

able to grasp. As such they were not considered of use to this research. However they 

were very useful as an ice-breaking first point of discussion, and were used in this way in 

the focus groups in both Trusts. The lack of 'understanding' of the questions provided a 

forum for debate as to what each question referred to in terms that the clinicians could 

relate to. In that respect they were of use to the overall research process, but given this 

finding, their use was not continued into the next cycle. Perhaps this highlights one of the 

key problems with methods that seek to 'instrumentalise' Activity Theory, such as the 

'Activity Checklist', or AODM. The inherent difficulties of the Activity Theory 

terminology are not transparent to the subjects, and the same may apply to IS researchers 

trying to base their analysis of the activity on them, when they may not fully understand 

them themselves.

5.4.2. SSM Tools Applied to the Wound Healing Clinics

SSM sets out to be a problem structuring and solving methodology, and as such is by 

definition 'applied' to real world problems. Given its suitability to problem definition and 

solving, SSM does not set out to be a tool for generating theory nor for directly testing it. 

However, it does provide a method, and tools, for understanding a problem, in this case 

the problem of understanding the wound care activity, and establishing how, and where, 

new technology may fit into it. As such, the techniques prescribed by SSM (rich picture, 

root definition, and conceptual model) where very useful in providing graphical tools to 

represent the wound clinical activity, and permit a clearer understanding of the system 

being described.

The Rich Picture

The development of the rich picture was an organic process that grew out of the 

observations made and informal conversations with clinicians, and some other non-
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medical staff. It served to establish an overview of the different thoughts and feelings of 

subjects who were present at the clinics, and also of others, like the administrative 

support staff, who did not work in the clinics. During its development different parts of 

the picture were shown to different groups (those grouped together in Figure 9), to 

establish what each group thought was important from their perspective. One of the 

prescribed uses of the rich picture is to generate an intuitive and graphical representation 

of the location, the principal participants, their thoughts and feelings, or any potential 

areas of conflict and capture things that might be missed in more formal, structured 

diagramming methods (Checkland and Scholes 1990). In this work it was a particularly 

useful tool to guide representation towards the subject's motive. In Activity Theory, 

motive (objectified motive) is vital to understanding the actions whereby an object is 

transformed.

The Root Definition

The root definitions were the least useful of the tools that SSM had to offer. This is 

because they offered the least chance for involvement by the actors. Although they were 

useful in establishing a succinct definition of the perceived research problem, from the 

different perspectives of the different subjects, and helped in the generation of the 

conceptual model. The CATWOE mnemonic is too specifically rooted in the SSM 

toolbox and was not easily transposed in terms of Activity Theory, although its 

interpretation in terms of description was useful.

The Conceptual Model

Holon has been defined as a constructed abstraction of the whole; it is a word Checkland 

proposes instead of system. Here, data from the conceptual models that provide an 

abstraction of the wound healing activity 'system' are used to construct a model of the 

actions that come together in the activity. Although the whole holon is subsumed, the 

areas encircled in Figure 13 are those that relate to the motive behind the activity, and are
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where improvement should focus. This area is where new ICT has potential to improve 

the activity.

File data in 
patient's notes

Examine 
wound Consider -/ 

history "^~

Record data:
Wound description
Wound dimensions

Wound status
Patient status

Treatment regime
Description (written-Dictaphone)

Photo (film-digital)

Wound history

Examine 
patient

Take sample

Recommend / 
scan or test /

Make diagnosis 
wound assessment

/ Recommend-prescribe 
treatment

Apply treatment '•••.....................••*

Clinicians look to
information technology

to Improve this

Based on examination 
and history, mediated

by the wound
carers knowledge
and experience

Figure 13 Actions related to wound healing

5.4.3. Components of the Wound Activity System

Exploring the Data

Exploring the data is seen as similar to coding of data, such as used in grounded theory or 

content analysis, but here the theory is not emergent from the data, what is being sort are 

potential motives for the activity, the goals of actions, and the conditions of operations 

performed.

From the initial analysis of the data, the structure of the wound healing activity began to 

emerge. The main activity of wound healing was recognised as central from the outset 

and it was decided to code the data from the logbook and diary for mediated actions, 

given that mediated actions are the basis for understanding the goals, whether these be
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conscious or not. This in turn facilitated further understanding of motives, which are 

central to Activity Theory as stated by Leontiev (Leontiev 1978).

Potential Themes

Themes are related to mediated actions. The following themes emerged from initial 

analysis and coding of the data:

  IT skill, 'technophobia' (perceived ability to use the technology);

  Consultation of WAF;

  Consultation of 'patient's notes';

  Expectations of ICT (potential);

  Indifference to ICT (threat).

Wound healing actions were identified from the data collected, aided by the models 

produced and feedback from clinicians. These actions must have goals, and these must 

extend beyond direct inference. For example, the clinician does not measure the wound to 

know its size, at least not primarily, they do so to compare measurements taken 

previously and assess if the wound area is getting smaller, which would indicate healing.

Actions Identified for Wound Healing in Clinic

Actions are associated with goals (potential goals are given alongside each). The 

following actions were identified as important to the wound healing activity at the level 

of the clinic:

• Examine patient: is the patient well nourished, active, mobile, depressed, old, young, 

diabetic...?

• Examine wound: is there infection, is the tissue granulating, is it responding to 

treatment (drugs, cream, etc), need to smell wound, and look at wound colour?
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• Measure wound: is the wound getting smaller? What reference is this determination 

inferred from?

• Perform test: Doppler flow to check circulation, ultrasound to examine the interior;

• Take sample: to test for infection (punch biopsy) need to label, send off and record it 

on the WAF. How is it recorded, labelled? How is it sent physically? Whereto? When 

will it come back? How?

• Dress wound: promote healing with bandaging, special medication;

• Record data: on WAF: enter wound data on the form;

• Record other notes: written notes about the status of the wound and the patient that 

do not fit on the WAF, Dictaphone notes for clinical secretaries to write up. Digital or 

analogue camera used to take photos;

• Consult history: check WAF, 'patient's notes', looking for factors relevant to the 

patient's condition.

Participants in the Network of Activities

The subjects present in the human activity system of wound healing are responsible for 

carrying out, or participating in, the activity within the social setting of the wound healing 

environments. They are: consultants, doctors, nurses, student nurses, data controllers, 

porters, ambulance personnel, clinical secretaries, the referring GP or DN, the patient and 

any companion, external observers such as medical and dental students, or other visitors 

to the clinics; and finally within the boundaries of the participant research methodology 

that this work has followed, the researcher.

Consultants: They are the top level of authority and knowledge regarding the speciality 

of each clinic. They are very busy and cannot attend all clinics. They can be called upon 

if their expertise is required for a particularly difficult case. They are the driving force 

behind the NHS' clinical healthcare currently in place, as they are the most experienced 

doctors, from whom less experienced doctors and nurses seek guidance and advice. A
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result of this is that it can be difficult to convince them that a change over to electronic 

systems of data manipulation is beneficial in the long term.

Doctors: They act to diagnose and treat patients; they examine the patient's history and 

recommend which is the best course of action to adopt. Within the activity systems the 

functional role of a consultant is the same as that of a doctor, and in clinic their activity is 

the same, with perhaps the difference that the consultant is more in demand to give their 

opinion about a particular treatment or wound.

Nurses: There are more of them and their role is similar to that of the doctor. They 

provide most of the actual care of the patient and their wound. They greet the patient in 

the first instance, remove their dressing, and after consultation with a doctor or consultant 

they dress the wound. They fill in the wound assessment charts and get to know the 

patients over the course of their treatment regime. They will consult with a 

doctor/consultant before pursuing a certain course or treatment regime, or when they are 

to make a booking for a patent's next appointment.

Student Nurses: They are nurses that are in their final stages of training and attend the 

clinics to learn about their operational procedure and day to day running. They 

accompany the nurses and fulfil the same role as them, the only difference being that they 

are supervised and instructed on what is best to do for a particular situation.

Student doctors and nurses: They attend the clinics to gain practical experience as part 

of their training. As such they are passive observers with regards to actions taken in the 

clinics, and are supervised during their visits. Sometimes the doctor treating a patient will 

ask them questions related to medical knowledge.

Data co-ordinator, or clinical controllers: They do not treat patient's wounds; 

however, without them the wound healing clinics could not function. They are 

responsible for many tasks. Such as checking that patients that are due in a particular
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clinic have their records at that clinic; they also make follow up appointments for patients 

that need to return for a follow up visit, as well as arrange for porters to ferry patients 

within the hospital, and co-ordinate with ambulance personnel if a patient cannot get to 

the clinic unassisted. They are also in charge of updating any erroneous data that may be 

recorded about a patient. The controllers or co-ordinators work for a different department 

within the Trust from clinicians, who are part of the department of surgery. They are part 

of the clinical or medical records department.

Ambulance personnel: Take patients who cannot go to the clinics unassisted, and liaise 

with the data co-ordinator for the logistics of patient transfer. They can be considered as 

external to the wound healing clinics.

Porters: They bring patients down from the wards or, the entrance to the hospital. They 

liaise with the data controller.

Patients and companion: They also form part of the wound healing activity. They have 

an active, as well as a passive role in the activity of wound healing. They provide the 

clinicians with information concerning themselves and their wound. Much of this data are 

never stored, and serves the deductive processes of the clinicians when deciding on one 

particular treatment or another.

General practitioners and District nurses: They serve as point of contact between the 

patients and the wound healing clinics. They are the ones that recommend that a patient 

attend a wound healing clinic, and they also receive a letter from the clinic when the 

patient is to be discharged and they also provide any follow up care that might be needed. 

They can also be considered as external entities to the wound healing clinics.

Clinical secretaries: They are responsible for transcribing any notes that a doctor or 

consultant may have made in clinic. Normally these will be letters that are to be sent to
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the patient's GP or DM, but they can also be descriptions that have been entered using a 

tape recorder, that also require transcription.

Observers: They can be considered as passive components; neither the visitors that were 

shown the clinics, nor the medical and dental students that attended as part of their 

practical training took part as such in the treatment process. Students were routinely 

asked questions of a medical nature by consultants, doctors and nurses, and some often 

became ill when confronted with some of the more serious wounds undergoing treatment.

Stores manager (quartermaster): In charge of maintaining the supplies of medication 

and other treatment supports. They function as part of the administration, but are seen by 

the clinicians as a vital link in the administrative chain, necessary to ensure that the 

clinics can function, whereas other non-clinical workers, such as cleaners or ambulance 

personnel are not.

The Researcher: Tries their best to integrate into the clinics, not get in anybody's way or 

ask too many questions that might make them seem out of place. On occasions they were 

assumed to be part of the clinic staff and would be asked advise from a patient, or assist 

in other manual procedures such as fetching wheelchairs for patients who had become ill, 

or assisting porters by opening doors for them.

Activity Nodes

Activity nodes were discussed in the focus groups, some of the themes for mediated 

actions identified from observations and interview were used to guide the formulation of 

the different activity nodes, corresponding the Engestrom's triangular model (Engestrom 

1987) (see Appendix Two: Expansion of Theory Used in this Work for more details). The 

following nodes, shown in Table 5-4, were identified as worthy of future investigation in 

the next cycle of research, aimed at deepening the understanding of the activity system:
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Subject

Consultant

Doctor

Nurse

Controller

Object

Wound

Patient

Artefact

WAP
Treatment

support
'Patient's 

notes'
Controller
notebook

Rules

Clinical procedure

Medical protocols

Administrative practice

Organisational strategy

Community

Wound clinic

Department of surgery

Clinical measurements

Medical records

Hospital administration
Trust management 
NHS organisation

Division of 
labour

Horizontal
(medical):
Conferring 
Instructing

Recommending

Vertical (inter
departmental): 
Administering 

Managing
Strategic targets

Table 5-4 Nodes of the wound healing activity system

5.4.4. Model of Network of Activities

The wound healing activity does not exist in isolation. It is part of a network of activities, 

which has also been referred to as the activity system. These are necessary to support the 

main activity. All of the components of the activity system exist in a dynamic state of 

balance. Internal changes to one, have an effect on, and are transmitted to the others. This 

may result in a corresponding change and a reestablishment of balance and harmony. 

Tensions within activity systems are the driving force for change, but they can lead to 

disturbance and breakdown.

The supporting activities that the wound healing activity is connected to are shown in 

Figure 14. The relationship between the activities is one of collaboration and support. 

Support can be divided up into direct and indirect. Indirect activities such as manual 

support, are essential, but are largely ignored or assumed ('invisible' is the adjective used
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by one of the cleaners in the rich picture: see Figure 9 page 127). The administration is 

also considered an indirect support activity, given that it is there to ensure the smooth 

running of the clinic.

Lab Tests and Scans 
(Other Departments)

General Practitioner 
District Nurse

Trust Medical-Clinical 
Records

Knowledge Sharing 
(Teaching - Publication)

Wound Healing 
(Care - Management)

Trust Manual 
Support

NHS Trust Organisation 
NHS Management

Trust Administrative 
Support (Management)

Figure 14 Network of support activities

The NHS organisational level is assumed as part of the administration of the Trust. Direct 

activities are those that are seen as necessary for wound healing, for example, lab tests 

and scans performed by other departments within the Trust provide data to be used by 

clinicians in clinic as part of their diagnosis and treatment. The Medical Records 

department manages patient appointments and is also charged with coordinating the flow 

of results between different departments within the Trust, and the 'patient's notes' if 

these have to be sent to, or arrive from another Trust. The patient's GP or DN are 

responsible for referring the patient, and sometimes administering a treatment regime 

prescribed in wound clinics. There is another activity, which relates to wound healing on 

a higher level of abstraction. The dissemination of wound healing knowledge is 

accomplished by various means. Indirectly, publications, conferences and seminars can
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provide a medium for transmission of what has been learned by one clinician to another. 

More direct sharing of knowledge is assumed as part of the clinicians training, which 

includes taught classes, and attendance at practical sessions in wound clinics, and once 

qualified, sharing of learning by direct experience gained in clinical intervention, 

normally mediated via interaction with other clinicians. Potential disturbances and their 

role within the activity system will be discussed in chapter eight, where quaternary 

contradictions, those developed between the different activities, associated with the 

wound healing activity system will be considered in more detail.

5.4.5. Learning from First Cycle

The different learning from this cycle is presented here. They are used to detail the 

intermediary conclusions reached in this cycle. Firstly, general learning about the 

application of Activity Theory is followed by more detailed findings centred around 

details of specific instances where these findings were instrumental in the establishment 

of a more developed understanding of the wound healing activity elements.

Learning about Activity Theory

AT was useful in analysing the activity in different ways. Situating the work of future 

users in context implies consideration of both intentional and operational aspects, and 

relating them to change actions. This facilitates better understanding of how work can 

take place in terms of realising the potential role of computer based technology in the 

activity. Furthermore, by allowing the different levels of the activity to be integrated and 

represented within one framework, AT unifies the actions and artefacts used by one 

clinician treating one patient, and also considers them in relation to the surrounding 

administrative and organisational units. Examples of this are given in the next section.
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Learning about the Relationship between the IT Department Support Activity and 
the Wound Clinic Activity

With respects of the 'day to day running of the clinic', the IT department of Trust C 

referred to there being a distinction made between demographic and appointment data, 

and clinical data. In interview C16 with Trust C's IT manager, it was clear that the IT 

department see the demographic data as being 'theirs', and the clinical data as belonging 

to the consultants. The line of questioning moved to establish the importance of the 

consultants within the structure of the Trust. It appeared that the consultants are given a 

certain autonomy within the Trust, and even that there is a certain amount of politics 

involved too, as shown in this passage taken from the interview:

"...when if comes to the consultants we let them run their clinics as best 

they see Jit, although there is always some politics and struggle involved... 

there is no getting round that they are the ones in charge of the medical 

side of the hospital... " (Interview C16)

The interviewee did not appear to want to pursue that line of questioning in more detail, 

something that happened on more than one occasion, i.e.:

"We don't keep any track of the data used in clinic outside of tracking 

appointments and keeping a check on if the 'patient's notes' are 'tracked 

in, or out of file'. There is some results reporting that is starting up for 

radiology, but the problem is that the files are so big that we are having 

trouble with them being pulled via the hospital intranet... " (Interview 

C16)

This implies that there is underlying tension in terms of who gets to decide what gets 

done at the clinical level. While this research does not assume to have developed a deep
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understanding of the politics of the Trusts, it did become apparent that with regards to the 

introduction of changes to data management procedures into the clinics, resistance from 

within is anticipated by those charged with effecting that change. This tension was also 

seen in Trust B, where, in a conversation held in confidence, one of the nurses alluded to 

the consultants as having too much power within the NHS, power that they did not want 

to relinquish. While this may have been representative of the internal politics and agendas 

present in any organisation, it appears to be the case that consultants want to maintain 

their prestigious position of power and privilege within the NHS, and that the hospital 

administration are content to accept the status quo.

Learning about Circumventing Existing IT

During this first cycle interesting anomalies of the Trust information system were 

discovered in the participating clinics. Specific practices that staff have put into place to 

help them in their job, to a certain degree cover up some of the gaps in the existing 

information system. Specifically, the clinic controller in Trust C used a paper notebook to 

support her activity, which allowed her to use it at clinic C4, where there was no access 

to the Trust's PMS to keep track of appointment and patient demographic data. However, 

this practice of manual input was also carried out at clinic C3, where the controller 

entered the data into the paper notebook, and then copied it in the PMS system when 

back at their office in the Medical Records department.

This issue was raised during 'in-depth' interview, where the controller claimed that other 

controllers also followed this procedure although there were no established guidelines at 

the Trust level, and it was left up to each individual to manage 'their' data used by the 

PMS for all their clinics, those with, and without access to the PMS. When asked if they 

would prefer to have a laptop to carry with them to the different clinics, instead of the 

paper notebook, they thought it was not necessary ("it would be too heavy, and too much 

of a worry"), that the notebook was enough (Interview C15).
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Another instance of personal solution was also in Trust C. In clinic C4 one of the nurses 

had put in place a filing system for 'patient's notes' from patients who had been 

discharged, and which were kept in a room near to the clinic, in hospital CR. The 'notes' 

were indexed by date of discharge, and grouped into years and ordered alphabetically by 

patient's surname. When talking to the nurse about it, it was clear that she was protective 

of 'her' system, and saw that new technology would take the control of managing the 

'notes' out of her hands (Interview C12).

Learning about Key Artefacts: the Wound Assessment Form

Examples of six different types of WAF that had been used in the clinics were available 

to the researcher. These artefacts are central to the wound healing process in that they 

represent the wound carers knowledge and experience. They show the historic procession 

of changes that have been made to the data considered important to the clinician, to aid 

them in their treatment and diagnosis procedure. Over time, new categories of data were 

included, and in some cases data were removed and then added again. This is indicative 

of the evolution of the WAF as a tool developed for the wound care community, by the 

wound care community. Although it is interesting to note that in interview B14, the clinic 

consultant, when asked about when the WAF had first come into use remarked:

"Well that was some time ago, I think that I was involved with the setting 

up of a dermatology group in Salisbury, to establish a regular forum for 

pooling ideas, discussion and things like that. There was a representative 

of one of the big drug companies, I think it was Smith and Nephew, and 

you know these companies would produce things with the company name 

on, like calendars or pens or things like that, well in this case we had 

invited them along and they had prepared a wound care chart, to record 

things like the size and colour of the wound, and it all started from there, 

at least from my experience. " (Interview B14)
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It is perhaps indicative of the importance of considering the historical development that 

the introduction of a structure to the data collected as an aid to wound healing, was first 

made with the goal of advertising. This exemplifies the special relationship that the drug 

companies have with medical practice, to the extent where they can be considered in a 

supporting role, and warrant inclusion in the network of activities. However this has not 

been the case in this research, given that the focus was on components that are an integral 

part of organised healthcare, not extending beyond that boundary.

Learning about Areas Where Technology can Support Wound Healing

Based on data collected, seven areas of where an ICT artefact has potential to support the 

wound healing activity have been established (Sanchez and Plassmann 1999a). These are:

1. Data collection.

2. Data storage and access.

3. Data display and visualisation.

4. Data manipulation.

5. Data security and backup.

6. Using/discovering knowledge that is contained in the data.

7. Knowledge dissemination (wider learning).
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Human-Information 
System

Human-Information \ 
Technology Systemiystem J 

Figure 15 Three levels of activity

These seven areas are vital to establishing a clear mapping of the Human Activity System 

to the Information System to the Information Technology (HAS -> IS -> IT) relationship 

shown in Figure 15. Understanding this and the transactions involved in the process is 

crucial to ensuring that computer based information systems can provide a working 

alternative to the paper based information system. A successful understanding of these 

seven areas can be built on to form the basis for a genuine implementation of an 

information technology system for chronic wound healing that is both functional, useful, 

and exhibits the potential to be used.

The first cycle went someway to establishing the aims of research. Activity Theory 

allowed for the wound healing activity to be situated within the context of its support 

activities (see Figure 14 page 144). These activity systems' motives and goals can be 

compared to those of the wound healing activity to identify potential areas of disturbance 

and possible breakdown between them, and the implications that they have on wound 

healing in terms of the introduction of new technological artefacts.

5.4.6. Conclusions

Initial nodes of the activity system have been identified, along with categories of 

meditated action that have emerged from coding the observational and interview data
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collected, looking for correspondence between the different themes proposed by the 

interviewees and actions that take place in the clinics. Now that categories for mediated 

action have been identified, these can be used in the next cycle of research, to revise the 

protocol for 'in-depth' interviews and focus groups, to sharpen the focus on the wound 

core activity and further develop the initial activity model components into a model of the 

wound healing activity system.

5.5. Plan for Second Cycle

Visits and interviews are to continue, to obtain a better reflection of the wound clinic 

activity. A prototype 'wound' information system (WIS) is to be developed with 

collaboration from the clinicians to guide the process towards what they think would best 

support them. The implementation of the ORRPA cycle will be revaluated, to see if it is 

able to provide the feedback involved in the development process and foster the goal of 

understanding the activity. The plan as agreed by the clinicians and the researcher is 

expanded in more detail in the next section, explaining which actions must be taken.

5.6. Action

Based on the plan agreed with the clinicians, it is necessary to carry out the following 

cycle of Action. Review of the data collected to establish a valid data model on which to 

base the wound data ICT application, and proceed to implementing it physically. This 

must be accomplished based on feedback and input from the clinicians, to achieve the 

goal of including them in the development process, and achieve a wound healing data 

tool they themselves have contributed to, moreover, one they feel they have contributed 

to develop. The plan, as set out in bullet point form, for the clinicians to see was:
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  Design the logical data model (to structure the wound database)

  Development of a specific ICT based simple information system, with the goal of 

agreement that it supports the needs to manipulate data in the wound healing 

clinic

  Pilot electronic data collection in clinic using the WICT, to assess it and gain 

feedback in terms of functionality

  Proceed with visits to the clinics to expand knowledge of the activity, and 

continue to revise the prototype in clinic as required

  Carry out 'in-depth' interviews of clinical subjects (doctors and nurses)

  Focus groups format to continue in the same vein as cycle one

5.6.1. Development of the Prototype System

It should be observed at this point, that the development of a prototype WIS was a 

necessary part of the research in terms of exploring issues of design and use activities of 

new technology. In order to evaluate the wound clinic activity system from the 

perspective of new ICT, technical components must be included. However, given the 

scope of this research and the aims and objectives, the practical work carried out must be 

considered as a vehicle conducive to analysis of theoretical aspects of the work in line 

with the research. As such, the emphasis is placed not on achieving technical excellence, 

but on a working prototype that fosters the goals of involving the users in the design 

process, and on their satisfaction with the prototype, not the researchers.

Principally, the data collected related to the wound assessment forms was used to develop 

a data model for the wound core data set that can be used to develop an appropriate 

database to store and access that data.
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Analysis of the current WAF provided the basis of producing a model of the data on 

them. This was used as the basis to design a prototype database in Microsoft Access, to 

produce something quickly and verify referential integrity of the data model. As the 

fieldwork unfolded, different data were considered for inclusion in the database. It was 

originally proposed that a database be designed that could provide for the key data that 

was internal to the clinics. Structuring the wound data was also useful to provide a core 

data set on which to start developing a database for the WICT.

District Nurse
DNJD (PK) 
DN_Name 
DN Address

Clinician
OnicianJD (PK)
ClinicianJMame
ainicianJDepartment

Refers

Trehts

Wound Assessment
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Figure 16 ERD for wound core data set

The Entity Relationship Diagram (ERD) shown in Figure 16 is based on the one 

originally implemented in Microsoft Access. The aim was to produce a LDS that 

included all the principal common fields and to enforce referential integrity of the data set 

(from the wound notes and the WAF). A key goal was to provide an interface to show the
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clinicians and get feedback for the development of the specific WIS and WICT. An ERD 

was produced early on in the fieldwork. It was based on a comparison of the different 

wound assessment forms from the respective clinics.

The ERD from the initial prototype MS Access database was a starting point on which to 

refine the LDS, and establish the common attributes that best represented the different 

wound clinics, and developing a common data structure for them. Inputting sample data 

into the Access database also allowed for referential integrity of the LDS to be tested, 

with a view to validation of the model.

A comparison of the different WAF was the main source for the entities and attributes 

shown on the ERD in Figure 16. Other important sources were discussions with the 

controller in Trust C, and with the staff nurse in Trust B. The different WAF were 

compared in the light of this discussion, and attributes where selected based on 

communalities between the forms.

The 'Patient' entity is based on the patient demographic data that was included in the 

WAF (name, address, date of birth and telephone number). The hospital number was the 

main index for the hospital trust and was included in the PMS to track the patient. Other 

'satellite' entities such as 'District Nurse', 'GP', and 'Clinician' were included to house 

the details of the respective clinicians and ensure normalisation of the data. The 

'Appointments' entity was also established from the WAF, which was transcribed to and 

from the PMS and the controller's notebook in Trust C. The attributes from the 'Wound', 

'Wound Assessment' and 'Pathology Test' entities were drawn from common headings 

on the wound assessment forms. The 'names' of the attributes, and entities, ultimately 

included in the design of the common WICT were agreed by the clinicians at the different 

participating clinics.

The interface design was established as a priority, to get a feel for what the wound care 

workers would consider a useable tool in their activity. The topic was discussed and after
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various suggestions about what wound carers would like the device to look like, it was 

decided to follow this up using a whiteboard in combination with pencil and paper, to 

obtain a graphical view of what the tool might look like, along with what sort of media it 

might support and other technical capabilities it might have. The idea was to find 

something that they would feel comfortable using, but which would also be endowed 

with the functionality to provide a realistic substitute to existing manual systems.

Potential hardware was discussed and various options proposed. The most popular and 

the one that appeared ideal was a tablet computer, but unfortunately this was beyond the 

budget for the project. Various PDAs were considered, all seemed to have strong points 

and weaknesses (see 2.6.2 ICT use in Healthcare page 53). It was proposed that a laptop 

should serve as the data repository for the wound healing database which was still under 

consideration. This would also solve concerns over securing the data, as the laptop could 

be locked up when not needed.

The original requirements established in conjunction with the clinicians for a potential 

system were that it would need:

  To have an interface that clinicians were familiar with

  To be able to manage the patient and wound data as structured on the paper wound 

assessment sheets

  To be able to record dictated voice notes, and ensure their transfer to clinical 

secretaries

  To index analogue and digital photographs taken of patient's wounds

  To have a system of backing up the data on to a PC, to secure the data, to allow for 

the limited memory available on a portable device.

It was agreed that a Psion V MMX with a 96Mb smartcard would be used as the data 

collection tool. Specific software was written in OPL (organiser programming language), 

to the agreed specifications, this included a backing-up routine, which would allow for
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the data collected on the PDA to be transferred via infrared wireless link to a laptop 

which was to act as a data repository. Ideally this should be done after each clinical 

session, and at least once every day it was used. The WICT was developed based on the 

data model common to both Trusts' WAF; this mapping is shown in Figure 17.

T————'

Figure 17 Mapping of WAF onto Psion V
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5.7. Conclusions

Data collected from observations, interviews and focus groups has been used to provide 

the base for understanding the wound healing activity. The SSM rich pictures and 

conceptual models were helpful in presenting the activity to the clinicians in a way they 

could relate to graphically, and in that respect was useful for communication with the 

clinicians. Based on interviews and feedback from clinicians and administrative support 

staff, the main activity nodes have been established, the activity has been situated within 

the network of supporting activities, and some potential tensions in the activity system 

have been identified. Based on this understanding of the activity, a rudimentary 

information system to support it has been defined and a prototype ICT developed to 

manipulate core wound data. This can now be refined via continuing clinical visits and 

interaction, and a deeper understanding of the activity system, in terms of the relationship 

to ICT can be obtained. This will be detailed in the next chapter, involving the second 

cycle of the research fieldwork.
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6. Chapter Six: Second Cycle - Wound Clinics: the Core 
Activity

Chapter objectives:

  To report the fieldwork carried out within the framework of this second cycle.

  To emphasise a deeper focus on the wound healing activity system as takes place at 

the clinical level.

  To describe the learning from this cycle and generate an activity model of the wound 

core activity.

6.1. Introduction

With the initial prototype of the WICT developed and the findings about the net of 

supporting activities situated in context, this chapter will now report on the refinement of 

the prototype, testing its functionality in clinic, with the aim of establishing a basic 

information system, developed within the clinics as a support tool for the wound data 

used in the clinical activity. In parallel, learning about the activity from the previous 

cycle will allow for a more developed understanding of mediated actions, which can be 

used to reassess the analysis of the interviews, focus groups, and interpretation of data 

collected from observation. This in turn can be used to guide the establishment of a more 

detailed model of the activity system at the clinical level.

The process of feedback when developing the IS, and refining the prototype ICT is vital 

to the goal of including the clinicians throughout. This can increase their awareness and 

learning of the potential of ICT, while at the same time allowing the researcher clearer
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understanding of that potential, and how clinicians feel it can be incorporated into their 

activity to support them in their work.

6.2. Observation

Clinics were visited over a period of eight months. Observations continued in the same 

vein as the previous cycle (to avoid repeating them here the reader is referred to section 

5.2). However, in this cycle the researcher had become more integrated into the groups, 

and some of what has been included as observations involved impromptu meetings held 

between a small group of clinicians, sometimes only two or three. While these were 

similar to some of the focus groups staged in Trust C, they were more informal, and focus 

was not structured directly by a topic list. They were not classified as such, given that the 

data collected from them was done so in the same way as for other naturalistic 

observations, via the field notebook, and the research logbook and diary, not using audio 

recordings.

6.2.1. Wound Clinics Trust B

Visits were intensified to the wound clinics, especially clinic B2, as the clinicians are 

highly enthusiastic about the development and potential of ICT. Clinic Bl was visited 

much less, given that the staff were the same as clinic B2, and feedback in clinic B2 was 

less intrusive when there was more than one clinician present. Visits to B2 continued as 

in cycle one, to observe the activity in more depth, and gain feedback from the clinicians 

with regards to refining the prototype.

'In-depth' interviews were held with clinicians in this cycle, given that the focus was on 

the clinics, not the administrative support satellite activities. Interviews in this cycle were 

held with three nurses. The focus group interviews also continued as in the previous 

cycle. Interviews held are shown in Table 6-1.
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Interview type
'In-depth'
'In-depth'
'In-depth'

Focus group

Focus group

Focus group

Code
B21
B22
B23

BF21

BF22

BF23

Interviewee
BN3
BN4
BN5

BC1 BD1 BN1 BN2 
BN3 BN4 BN5

BC1 BD1 BN1 BN2
BN3 BN4 BN7

BC1 BD1 BN1 BN2
BN3 BN4 BN6 BN7

Job description
Nurse
Nurse
Nurse

Mixed

Mixed

Mixed

Table 6-1 Interviews held in cycle two (Trust B) 

6.2.2. Wound Clinics Trust C

This cycle also included an intensive period of visits to both clinics C3 and C4. Although 

they were both busy, C3 extremely so, this was something of an advantage, as having 

become accustomed to the researcher's presence, it was easier to observe less intrusively, 

as least this appeared to be the case. Casual conversations were not hindered by this, 

although they were shorter than in Trust B, given the heavy workload at both clinics.

As with Trust B, 'in-depth' interviews continued in this cycle, also only interviewing 

clinicians active in the clinics. Interviews were held with two nurses, one of the doctors, 

and the clinic's consultant. Focus groups also continued as in the previous cycle. Details 

of interviews are given in Table 6-2.

Interview type
'In-depth'
'In-depth'
'In-depth'
'In-depth'

Focus group
Focus group

Code
C21
C22
C23
C24

CF21
CF2

Interviewee
CN3
CN4
CD3
CC1

CN1 CN2 CN3 CD3
CN1 CN2 CD1 CD2

Job description
Nurse
Nurse
Doctor

Consultant
Mixed
Mixed

Table 6-2 Interviews held in cycle two (Trust C)
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6.3. Reporting and Representation

In keeping with the approach for reporting observations made, this section will present 

descriptions of the wound clinical activity. However, whereas cycle one focused on the 

network of supporting activities, this cycle will focus on events in the wound clinics. 

Procedurally this section is structured in the same way as reporting and representation in 

the previous cycle. The learning outcomes from cycle one serve as a guide to focus the 

reporting on data support artefacts, and the instances of their use. This is where the 

potential for new technology is most relevant, and where the focus will now rest.

Given that a lot of the specifics of the clinic, in terms of physical and procedural 

descriptions have given in chapter five (section 5.3), this information will not be repeated 

here, and the focus will be on reporting clinical procedure in terms of describing the 

patient's visits, and the actions and procedures taken by the clinicians.

6.3.1. Wound Clinics Trust B

Clinic Bl

As described in the observations section of this chapter, clinic B1 was visited much less 

in this cycle, and visits to it were gradually phased out. The reasons for this are that the 

clinic had already been observed a number of times in cycle one, and given the way the 

clinic worked, with only one nurse attending one patient at a time, it was difficult to 

obtain feedback regarding the prototype from them without interrupting the clinical 

process. Given that one of the aims of this cycle was to refine the prototype based on that 

feedback, and that the staff were the same as in clinic B2, feedback could be sought from 

them in clinic B2 much more easily. This was the case, and further thick (detailed)
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description of the procedure in clinic Bl beyond what was reported in chapter five has 

not been included given that it will not enrich the account.

Clinic B2

The layout and description of the procedure for the clinic is the same as the descriptions 

of B2 in cycle one (see section 5.3.1).

Patient 1 (11:00)

This patient is a female, in her sixties; she is suffering from rheumatoid arthritis and a 

four layer bandaging had been applied to a wound in the area of her left shin. The nurses 

greet her by name and begin to remove the bandaging and dressing. They are not pleased 

with the healing and think that maybe more time is needed for the compression of the 

bandaging to take effect. There is a strong odour from the leg, and the nurses decide to 

apply a carbon dressing. The odour appears indicative that the wound is not healing. The 

consultant arrives and examines the wound, also concerned with the lack of progress.

Patient 2 (11:20)

The next patient suffers from a deep cavernous wound, where the wound volume inside 

was larger than the hole in the patients leg visible from the outside. A description of this 

wound on the WAF read that it was 'the size of a ten pence piece'. The wound is dressed 

with thin gauze and is being treated so to allow it to dry out. The wound edge is pink-red 

and the consultant thinks that a photo should be taken to have an accurate record of the 

colour of the wound. He goes away and returns from the department of Clinical 

Measurements with another doctor who has a camera to take a photo. The photo is taken 

with a plastic strip placed next to the wound; on it the patient number, date of birth and 

ward name are written. The photos are sent off to be developed within the Trust, and as 

such are tagged the same way as a medical sample.
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6.3.2. Wound Clinics Trust C 

Clinic C3

The layout and description of the procedure for the clinic is the same as the descriptions 

of C3 in cycle one (see section 5.3.2).

Patient 1 (09:45)

The patient is a forty-two year old female. There is some initial confusion as to the origin 

of the 'patient's notes', as they appear to have a hospital number that does not correspond 

to the Trusts. The controller thinks that it must be from another hospital that is also part 

of the Trust, but which has not been updated to the new hospital number system. The 

patient is suffering from a terrible wound to the whole right leg, The doctor notices that is 

seems to have dried up since the last visit and recommends keeping the leg 

hydrated/moisturised; they do not check the WAF to make this assessment. A nurse looks 

through the 'wound notes', looking back to see why no measurements of the wound have 

been made recently. The wound covers the whole leg, and it is hard to see any normal 

skin, from the 'notes' the nurse notices that a treatment of washing it with Lux flakes had 

been recommended However, upon consulting with the patient, it seems that the patient's 

leg was washed not in Lux flakes, but using an alternative, which is causing the skin to 

crack. A special note is made by the doctor to make sure that this is discontinued. The 

nurse remarks that this was originally a series of wounds, that had healed for the most 

part, but the whole leg remains oedematous, and refuses to heal completely. The doctor is 

called away to a telephone call, to tell him that the MRI scan that was booked for a 

patient can proceed that afternoon.

Patient 2 (10:10)

The patient is an eighty-two year old female. There are two nurses and one doctor 

attending this patient. The 'notes' reveal that the dressing is being changed twice a day by 

a community nurse. However the wound seems to be deteriorating. The nurse discusses

163



Chapter Six: Second Cycle - Wound Clinics: the Core Activity

with the patient if they know if they are allergic to Flamazine or not. The doctor confirms 

that the next visit is for six weeks time. One nurse is examining the wound and the other 

is writing the data down on the WAF. From the 'notes', data are copied to the WAF 

concerning the bandaging and a special surgical boot that are being used.

Patient 3 (10:25)

The patient is an eighty-four year old female. The nurse informs the patient that they have 

lots of dry skin around the wound edge that needs to be removed. The nurse recommends 

a chiropodist, but the patient informs the nurse that she has been on the waiting list for six 

months and has still not been given an appointment. The nurse and doctor discuss the 

wound. The nurse says that the condition of the skin around the wound is the main 

anomaly and that Vaseline is the best treatment for it. The nurse writes this down in the 

'wound notes', and the doctor cuts way a piece of hard skin, around the wound edge and 

make a note to make an appointment for the patient to see a chiropodist as an inpatient.

Patient 4 (10:50)

The patient is a seventy-seven year old female. The wound is a small ulcer that to the 

nurse appears to be healing. The nurse checks through the 'wound notes' and finds the 

results to a blood test, which indicates that there may be infection present. It seems that 

there are not many doctors available and the patient has to wait for one to become 

available. The previous assessment of healing is put aside and the doctor suspects there 

may be some internal injury, and recommends a scan of the whole body. This is recorded 

in the 'wound notes', at the same time as the nurse is recording data onto the WAF.

Clinic C4

The layout and description of the procedure for the clinic is the same as the descriptions 

of C4 in cycle one (see section 5.3.2).
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Patient 1 (10:00)

The first patient is a fifty-six years old female, and has a chronic leg wound. The doctor 

cannot find the 'notes' from a previous visit, which she remembers making. Checking 

through the 'patient's notes', most of the data recorded has remained the same; those that 

are different are entered onto the WAF. After a treatment has been recommended the 

nurse goes to get it from the store cupboard, located in the main reception area, to get a 

dressing and changes it. The wound is infected; the patient has had it two years, and is 

being treated with Antinol. The recommendation is to continue this drug, however the 

doctor cannot find the form normally used, and a blank piece of paper is used instead.

Patient 2 (10:20)

The next patient is a fifty-one year old male. The doctor looks through the 'notes' and is 

trying to find the results of a swab test that had been sent off for on the previous visit. 

From the 'notes', it is observed that the patient has been on many treatment regimes. The 

nurse notices the change in the wound smell. She remarks that it "it doesn't smell 

bacterial." The patient is suffering from eczema. The doctor calls the nurse to ask her if 

there are any microbiology results for this patient. There are two separate entries made 

onto two separate WAF, one for the left leg, and one for the right leg.

Patient 3 (10:35)

The patient is a sixty-four year old female. This is the patient's first visit and the doctor 

looks through the 'patient's notes' to see where they were treated previously. Some of the 

dental students have felt sick due to the state of the wound. The wound is a hole in the 

ankle; the WAF reveals that the patient has been on antibiotics for a week. The nurse 

remarks that the patient is going to see a surgeon to have the wound sterilised. The 

'patient's notes' are quite large, but the 'wound notes' are missing some details. The 

nurses thinks that the 'wound notes' may be in two parts and some of them may have 

stayed in the previous Trust where the patient was being treated.
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Patient 4 (10:50)

The patient is a forty-seven year old male. The 'patient's notes' cover a period of thirteen 

years. The nurse notices that the wound is bigger, and checking on the WAF, that there 

may have been some improvement since starting to use Granuflex. The doctor informs 

the patient to come back in one month unless there are any problems, in which case they 

should make an appointment for one week by calling the clinic controller directly.

A conversation with one of the nurses reveals that active (where the patient will be 

returning to the clinic) wound care 'notes' for the clinic are kept in a big filing cabinet in 

a room opposite the treatment area. They are classified in three ways, by the type of 

wound, by the year of the 'notes' and by the patient's surname. Sometimes the nurse 

checks with the controller and takes the 'notes' up for the clinic that is held in the other 

hospital. Today there are three missing. If they are not in the filling cabinet then 'no-one 

knows where they will be.' Sometimes the 'notes' are on loan to another hospital and 

don't arrive back in time. Security seems quite lax as the room is not locked or watched 

in any way.

One of the nurses has taken it upon themselves to file all the 'notes' of the patients that 

have been discharged, they are kept from 1995 backwards in a cupboard in the main 

room here and from 1996 onwards in the filing cabinets over the hall. The nurse also 

labels the year colour coded stickers with the type of wound which seems to be her 

preferred method of classification.

The clinic controller reveals that there have been various systems of classification that 

have been put in place and that these have changed over the years, from coloured tape on 

the folder, to the actual folder colours being different, and currently the different types of 

sticker that are used in the different hospitals in the Trusts. When asked about the 'notes' 

being stored in this hospital, and not in medical records the controller reveals that they 

are tracked in the PMS, so that they know where the 'notes' are kept at all times.
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6.3.3. Modelling of the Activity

The modelling of the activity is accomplished in the same way as in chapter five (see 

section 5.3.3), drawing on the different data collected, and comparisons between them. 

The process is incremental, and the understanding of the activity system is built up and 

refined throughout the entire fieldwork.
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Figure 18 Rich picture - wound clinic core

The rich picture shown in Figure 18 is focused on the wound clinic, and does not reflect 

the network of supporting activities, which was shown in the diagrams in chapter five
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(see section 5.3.3). Wound Clinic was shown in the higher level rich picture, but here the 

diagram is more detailed, but still aimed at expressing the subject's motive, as well as the 

artefacts which the activity depends on. Different areas where IT has the potential to 

improve the activity are indicated on the diagram. The areas encircled in a thinner dashed 

line were only present in Trust C clinics.

The data shown on the rich picture were drawn mainly from observations and 

conversations with the wound clinic personnel and also reflect some concerns that 

surfaced during focus groups, which proved valuable to identifying worries about just 

what IT would mean for the clinic. As with the higher level rich picture shown in Figure 

9, the 'thoughts' of the subjects shown in the rich picture shown in Figure 18, are also 

representative inferences based on the data collected.
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Patient's notes
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Figure 19 Conceptual model - wound clinic (high level)

The accounts of the wound clinics given in sections 5.3 and 6.3 can be synthesised or 

summarised to outline the main actions that are taking place. These are: the wound needs 

to be examined, a course of treatment recommended, and applied, and the intervention 

documented in terms of describing the wound, the patient, and the course of treatment. 

These are shown in Figure 19, where they are represented as the main elements of the 

Wound Clinic: Treat Wound, Examine Wound and Record Data.
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Figure 20 Conceptual model - related pathology

The more detailed figures shown in this chapter (see Figure 20 and Figure 21), and in 

chapter five (see Figure 11 and Figure 12) are more developed than other published SSM 

conceptual models, either by Checkland or other examples reviewed. Rose suggests that 

conceptual models be referred to as activity models (Rose 2002), although the ones he 

published were not overly complex. However, given that they do represent the activity, 

on a conceptual level, and given the interest in activity present in this research, a more 

detailed representation which is more useful to understanding the activity, to all parties, 

have been labelled a Conceptual Activity Model (CAM), where the model is developed in 

more detail, as in the case of Figure 21.
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The CAM of the low level activity in the wound clinic shown in Figure 21 is more 

developed than the one shown in Figure 19. The subcomponents of Examine Wound, 

Treat Wound and Record Data are represented here in more detail, and also the links to 

other activities are shown. Although the Record Data activity is a logical area for 

improvement using new ICT, there are many other areas that could also benefit from it, 

as is shown in the model. These revolve around data consultation from the 'patient's 

notes' and passing of data to other supporting activities such as scans or tests. As such, 

the CAM was useful in interpreting the activity system models produced in terms of how 

new technology can impact on the clinical activity.

As described in the reported narratives of the wound clinics in chapter five and in this 

section, the WAF is used to record the core data, as an aid to managing the wound. The 

headings and categories on the WAF form the two Trusts are not identical, however upon 

inspection of completed WAF, and from observing them being used in clinic, not all the 

sections were filled in for every treatment. There were some data which were always 

entered, these were the same for both Trusts, and are shown in Figure 22 and are the data 

types that the wound information system will incorporate and allow to be collected using 

the WICT application developed for the Psion PDA.
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Figure 21 CAM - wound clinic (low level)

Data shown in Figure 22 is not really a conceptual model as such, given that it only 

involves the one activity of recording the data onto the WAF, although it did provide a
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graphic representation of the data that were to be entered into the WICT, and provides a 

more detailed granularity of the activity model than including it with the wound clinic 

model shown in Figure 21. This was useful to show the clinicians, as it was less complex 

than using the entire clinic model.
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Figure 22 Data entered on to WAF

6.4. Second Cycle Reflection

Now that the clinics have been observed and developed in more detail, this can be used to 

build on the knowledge of the wound activity system, focusing on the wound clinic core 

activity, show how feedback was used to refine the prototypes system, and explore live 

testing in wound clinics.
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6.4.1. Data Collection

As outlined when describing how observations were conducted in section 6.2, some visits 

often involved conversations among small groups of clinicians. A typical meeting would 

involve the actors and the researcher discussing different operational aspects of the 

clinics such as their views on the established paper system and how they thought that 

elements of it should be included into a technology based information system. This was 

useful in facilitating a two way flow between the actors and the researcher. The 

researcher was able to gauge rapid feedback and reaction to changes to the design of the 

WICT. This could then be used to compare the feasible and the desirable with the 

practical in the same way as SSM prescribes for problem definition. This in turn could be 

matched with the motive of the activity, balancing the outcomes of actions with the goal 

of the activity.

hi many ways the focus groups were the most important source of data during the 

fieldwork, as they allowed for a collective forum to discuss what had been learned by the 

researcher, what had been understood by the clinicians, what changes needed to be made 

to any models or prototypes, and what was going to be the course of action from one 

stage to the next. Entries in the research diary point to a research focus that did not 

always run entirely in parallel with that perceived by the clinicians. Focus groups 

sessions provided a means of collective reflection of observations made, and a way of 

generalising interpretations from interviews. This was done indirectly with the aim of 

understanding the activity; whereas from the clinician's perspective the focus groups 

were aimed at guiding the development of the WIS and WICT.
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6.4.2. ORRPA AR (SSM)

The generation of the rich pictures was done in much the same way as in the previous 

cycle, and does not need to be repeated here. The same is true of the conceptual models. 
However, SSM's root definition is not extended beyond what was shown in chapter five, 
given that the focus is on the activity system, not on a terse description of the wound 
healing holon.

Given the incremental nature of the fieldwork declared, it is understandable that the 
modelling conducted also followed this process. In this cycle the rich picture of the 
wound clinic is a refinement on the one shown in chapter five (see Figure 9 page!27). It 
focuses exclusively on factors apparent in the clinics that were considered of relevance to 
a common activity model, with the emphasis on highlighting areas where technology 
could enhance manipulation of data in clinics. Although it is worth noting that for the 
controller who was only present in clinics in Trust C, the emphasis was on the extension 
of existing IT to include in all the clinics.

The implementation of the ORRPA cycle was adapted in practice, given the limitation of 
the Act part of the cycle taking place before the next iterations could begin. In the case of 
the development of the prototype, action taken was as part of the cycle as outlined in an 
embedded ORRPA, as a sub-cycle of the whole process. This is shown in Figure 23, 
whereby the observe, report, reflect, plan and act cycle is accomplished within the Act 
node as shown here. This clarifies the definition of the act node given in chapter three 
(section 3.6.1), extending it to involve making changes necessary to exploring subsequent 

iterations.
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Reflect

Represent

Report

Plan

Report

Represent

Reflect
Figure 23 Cycle of action within ORRPA

6.4.3. Refinement of the Prototype System

The design of a fully integrated wound database was discontinued due to operational 

difficulties of where to keep it, and who would maintain it. It was felt that the functional 

aspects of the activity could be tested by means of a method of backing up the data that 

had been collected on the PDA, onto another machine. It was agreed to use the laptop that 

was to originally house the wound database. This was incorporated into the WICT 

application on the Psion. Data would be stored as DATA files (a simple array data 

structure developed for the WICT program), which could then be read as tables in 

Microsoft Access (Sanchez and Plassmann 1999b).

Visits to the clinics proceed as in the previous section. Feedback suggestions continued to 

be used to change the WICT (The inclusion of an MRSA - Methicillin Resistant 

Staphylococcus Aureus - flag that would beep, screen not bright enough for clinicians to 

see, short battery life hinted as a problem, etc.). Some problems could not be resolved, 

such as the difficulty seeing the screen, and the use of the backlight facility severely 

drained the battery. Alternative power sources were considered, but there was no
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alternative to batteries. New super-alkaline ones were found to solve the problem for the 

periods in question (less than two hours). But this issue remained a problem, as it was 

only some clinicians who needed the backlight. The demonstrations/training sessions in 

clinic continued, and were deemed very instructive by the clinicians. One suggestion that 

could not be accommodated was the inclusion of a digital image of the wound, due to the 

low resolution available on the PDA, but it was possible to index both analogue and 

digital images that were taken separately.

The design lifecycle of the prototype system was heavily influenced by the premise of 

maximising the involvement of the end user in the process, and aimed at obtaining 

feedback from them, or at least attempting to do so. That is to say, that while wound 

carer's thoughts, suggestions and other input were awarded the highest importance, and 

proved insightful in understanding their activity on their terms, it was necessary to adopt 

a pragmatic approach to solving the problem of development. The emphasis was placed 

on establishing a rudimentary system that had a minimal level of functionality, a working 

prototype on which to build, maintaining the focus on the perspective of use as part of the 

social activity, not on the development of technical aspects. This was seen as necessary to 

fulfil the goal of producing a system that clinicians could associate with in terms of 

internal development, and while such technical issues can never easily be entirely 

ignored; there was a need to compromise in the aim of biasing this work towards the 

focus of Activity Theory analysis.

6.4.4. Model of Wound Clinic Core Activity

One of the suggested methods for understanding activity systems was a detailed 

ethnographic approach to observe the domain, accompanied by experiments. Now that 

the fieldwork is reaching its conclusion, the testing of the prototype in live clinics can 

serve as an experimental construct to highlight sources of disturbance identified from 

analysis of the data up until this point.
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The following elements have been identified as common to the different clinics and 

Trusts and are all part of the wound activity system model shown in Figure 24. Primary 

contractions, the internal tensions present within each node are described for each 

component:

SUBJECT node

Wound carer: All wound carers lack any real IT skills, and there is no provision for

training them either. This is a primary contradiction with regards to the NHS IT strategy

1998-2005.

OBJECT node

Wound: It is not clear if a wound is actually starting to heal or not.

Patient: may misinform the wound carers, either due to lack of awareness, or

embarrassment at not having followed a particular treatment regime (i.e. of exercise or

diet).

ARTEFACT-INSTRUMENT node

'Patient's notes': They may get misplaced, or be missing some documents, or certain

entries may illegible.

WAF: data may be entered into the wrong sections on the form.

Wound healing terminology is not standardised.

New categories may need to be added (i.e. MRSA)

Wound healing knowledge and experience: there is a limited basis for sharing, normally

only by direct contact between clinicians, or else through practice.

Measurement devices: Need to be available (scanners) or need training to use (Doppler

flow meters)
WICT (prototype): device could run out of power (the PDA batteries are limited).

Data are easily deleted, could be done accidentally.

Data may be entered into wrong sections unwittingly.
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DIVISION OF LABOUR node 

Horizontal:

There may not be an ambulance on hand to take the patient home.

There may not be a porter to take the patient to their ambulance.

'Patient's notes' may have become misplaced, or are not tracked using the PMS

Lab tests may not be returned in time, or they may go missing.

Vertical:

Administrative targets may clash with medical decisions.

Strategic initiatives may not include all stakeholders

COMMUNITY node 

Wound clinic:

There may not be enough wound carers at a clinic to deal with the number of patients. 

The consultant may arrive late, and leave the clinic short staffed.

RULES node 

Clinical procedure:

There may not be the prescribed treatment support available in clinic

Patients may forget to attend appointments.

Patients may arrive late, thus leaving the clinics idle at some point and overstretched at

another.

The model of the wound clinic activity shown in Figure 24, as well as the activity nodes 

detailed above, also shows the motive (objectified motive) of the activity. In this case, the 

motive is to improve the patient quality of life. This is different from the goal (activity or 

activated goal to distinguish it from the goal associated with individual actions), in that it 

reflects other possibilities. Sometime healing the wound is not the main goal, it can be to 

manage infection, or pain. While the goal in the clinic is to heal the patient so that they
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can be discharged from care, the motive behind the activity operates on a higher level, 

one that assumes the whole patient, not just their wound.
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Improve 
quality 
of life

Patient's notes data (IS)
Wound healing knowledge and experience

Measurement devices (ruler, scanner,
Doppler flow meter, etc...)

Wound (Subject, 
carer
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Successfully 
heal wound
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patient

Working relationship

Figure 24 Model of clinical activity

6.4.5. Learning from Second Cycle

From an early stage it became clear that the changes that were desirable did not really 

correspond with those that were feasible or realistic given the scope of the work. While 

the establishment of the benefits and potential that information technology could bring to 

wound carers was an important objective of the research; and as such, all desired 

suggestions were of interest, and helped to establish the overall findings that are 

discussed in chapter eight, the majority of what was desirable was not practical.

As discussed (see sections 5.4.1 and 6.4.1) the focus groups provided a means of 

establishing what was feasible and what was practical with regards to the development of 

the prototype WIS. This is shown in Figure 25 where the overall potential for technology
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to improve the activity is shown. Those areas considered feasible for this work are 

encircled and are the focus of the prototype system.

Link to patient 
appointments (PMS)

Access to ^ 
patient history :'

: Searchable 
.: Complete record

Feasible \
; Access wound 

history

Potential tor data mining
KDD as a basis for

evidence based care
evidence based medicine

Tele-medicine
remote diagnosis

consultant consultation

Linked to global chronic
wound data-knowledge

base (personal
details removed)

Automatic flag tor \ 
allergy, MRSA, etc

Data visualisation 
(defined by clinician)

/ 1\
Central wound 

database in hospital
Resolve Issues of

Security
Terminology •' 

Standardisation / WICT available'"'.. 
Training ;' in clinics • 

\ on wards •
''•••..Feasible \

Data fusion
(combine different

modalities)

WICT device specification: 
HI spec tablet PC

Touch screen 
hl-res digital camera 
wireless networking 
Speech recognition

long battery life
fingerprint activated logon

A terminal linked to central database

Figure 25 Ways IT can improve wound healing

It is worth noting at this point that no distinction has yet been established between 

'specific or particular wound healing', the specific activity that takes place in the clinics, 

and 'general wound healing', the activity of treating and healing wounds at a general or 

abstract level. The potential expressed in Figure 25 applies to the wider 'universal' 

activity of 'general wound healing', which as will be discussed in chapter eight, 

corresponds to mental artefacts, such as wound healing knowledge.

Learning at this point reflects the practicalities and limitations of the activity in terms of 

development of the prototype. Most of the activity system has been defined in terms of 

paper based artefacts used to support wound data, and the live test will allow for the 

activity system model to be extended to consider the future or change activity.

181



Chapter Six: Second Cycle - Wound Clinics: the Core Activity

6.4.6. Conclusions

This cycle was the most intense in terms of work activity reported. The refinement of the 

WICT and establishment of the WIS was a laborious process. However the benefit of this 

was that it allowed the research greater contact and exploration of some of the issues 

involved. The learning about the wound activity was increased as a result of the time 

spent understanding what the clinicians felt would best serve them in their activity, and 

attempts to balance the feasible with the practical. The resulting model of the core 

activity allowed the different levels of action to be interpreted in terms of the wound 

healing practice within the clinics, and relating to other activities and their motives.

6.5. Plan for Third Cycle

Now that the clinicians have been exposed to the new technology (WICT) throughout the 

development process, and have been trained in its use, testing in live clinics will allow for 

an assessment to be taken to the level of use, and allow the observed potential tensions to 

be tested in live conditions. It was agreed by the researcher and the clinicians to test the 

prototype in live clinics. Dedicated training would be given in the use of the WICT and 

the procedure for backing up data collected (WIS), and the test subjects would be chosen 

based on them.

6.6. Action

The plan for the next cycle involves testing the prototype. Before this it is necessary to 

carry out training for the clinicians who will perform the tests and develop a test program 

for application in the clinics.
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6.6.1. Dedicated Training Sessions

Firstly, the status of the different streams of practice and theory in Action Research must 

be clarified. Given that the theoretical aim of this research is an interpretative evaluation 
of the application of Activity Theory, tracing the development of the W1S (very 
rudimentary IS with minimal technical functionality) as an artefact developed internally, 
is balanced with the practical drive to explore the potential of ICT in wound healing. 
Ideally, a random selection of clinicians would provide a better representative sample of 
the practical research focus. However, it was felt that there was more to learn from 
reporting use by the most skilled operators, than if these were chosen at random, some of 
whom recognised that they lacked the technical skill for its use. For this reason the 
theoretical has been favoured over the practical, in this case.

User training sessions were scheduled to take place after group meetings in Trust B, and 
after clinics in Trust C. There was, however, some less formal demonstrative training 
done 'on the fly' in clinics, especially with clinicians enthusiastic about the new 
technology. Training sessions were productive, and the clinicians seemed quite able to 
operate the system to record the wound data that was used in these sessions and back it 
up on the laptop. These sessions were also used to demonstrate the help files that had 
been prepared and issue the clinicians with a copy of the operating instructions for them 
to comment on. Due to the clinician's lack of IT skills some of the training took longer 
than anticipated, but at the end all were confident and could carry out the tasks necessary 
to collect the data as they did with the wound care assessment forms and back it up.

6.6.2. Live Tests in Clinic

As agreed in the plan, further action involves agreeing a schedule for the live tests of the 
WIS, and following those up by interviewing the test subjects. The test subjects were 
specifically selected. This was to ensure that those who appeared most technologically
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capable, and had done well in training, were the most capable to put what they had 
learned into practice.

Test One- Researcher as Operator

This test is to allow the WIS to be tested by an expert user, one who should not have any 
difficulties using the technology.

• Strengths of the test: The researcher was well established in the clinics, and their 

presence had come to be accepted and not considered disruptive or intrusive. This test 

provides a baseline to assess the functionality of the WIS in terms of recording wound 

data in a live clinic, as it is assumed that the user will not have any difficulties with 

any technical aspects of use.

• Objections to this test: The researcher knows the WIS procedure and the WICT 

application in great detail. Also, the researcher cannot be considered as a fully 

impartial test subject, given that they have an interest in the test succeeding. However, 

there was no other alternative available, as it was not practical to obtain ethical 

approval for another 'expert' operator.

Test Two- Researcher as Advisor

This test is to allow the researcher to evaluate how well the clinicians operate on their 

own. This includes observing the degree of insistence in using the help files or the 

operating instructions before asking for help, or conferring with each other.

• Strengths of the test: This test will allow the zone of proximal development to be 

explored, whereby the clinician's questions can be used to compare the difference 

between what they are able to do and what they feel they need assistance with.

• Objections to this test: As the researcher was both advisor and observer, it might be 

difficult to maintain objectivity when reporting the process. Also there may be a
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tendency for the clinicians to relate to the researcher as they did in training or 

demonstrative use of the WIS. This was addressed by instructions to only ask 

something if they felt they were genuinely stuck, and to differentiate this from the 

training sessions.

Test Three- Researcher as Observer

This test is designed to allow the researcher to evaluate how well the clinicians can use 

the WIS unassisted, and how much they make use of the help files or operating 

instructions.

• Strengths of the test: Covert surveillance aside, this was the nearest the researcher 

could come to observing use first hand, and so maximise the value of the data 

recorded.

• Objections to this test: As the designer was also the researcher, and had succeed in 

achieving a certain level of acceptance and integration in the clinics, it was likely that 

the clinics would prefer to ask things that they could not remember directly first, and 

only check help files second. This was countered by issuing clear instructions to not 

ask the 'observer' if unsure.

Test Four- Researcher not Present

The aim of this test is to try and eliminate researcher bias, and obtain an independent, 

albeit second hand account of the use of the WIS. This test is scheduled to be last to 

allow for the tests subjects to have acquired as much experience of using the WIS, in a 

live situation, as possible. The advantage of the researcher not being present allows it to 

simulate as closely as possible the conditions of use for ICT if it is to establish itself as 

part of the clinical activity. Leaving the clinicians to act unaided and unobserved also 

provides a way of them experiencing use in what the future change activity may be like. 

An objection to the test is that it can only be evaluated based on interviews with the 

clinicians after the event, and on comparing the data collected with the data recorded on
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the manual WAR Covert surveillance would have allowed for a more accurate account, 

but was not a realistic option.

• Strengths of the test: simulated for what use should ultimately be like, with the 

clinicians acting independently.

• Objections to this test: The researcher must rely on the test subjects' account of what 

may have happened, with no way to test for their specific bias.

6.7. Conclusions

Data collected continued to provide the base for building an understanding the wound 

healing activity. SSM was useful in comparing feasible and desirable changes and in 

representing the activity at the level of the clinic. The activity nodes were expanded to 

include potential areas of tension that may lead to breakdowns, and a model of the 

clinical activity system has been represented in terms of the existing paper based IS. 

Feedback from clinicians has allowed for the refinement of the prototype ICT (WICT) to 

produce a tool they are satisfied can be used to manage wound data in clinic. Clinicians 

have been trained in its use, in preparation for live tests. These are now reported in 

chapter seven.
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7. Chapter Seven: Third Cycle - Wound Clinics 

Information System Activity

Chapter objectives:

• To describe the testing in live wound clinics.

• To interpret the results and formulate an Activity Theory model involving the 

incorporation of new ICT.

7.1. Introduction

This chapter presents the final cycle of observation, reporting and reflection on the live 

tests carried out of the WIS, as planned in cycle two. This cycle is more reduced than the 

other two, as no further fieldwork is required beyond the tests, feedback from test 

participants, and the final focus group to view the work in retrospect. All tests were not 

carried out in all the clinics. Given that the staff were the same and that the WICT was 

also designed based on the core data that was to be collected, it was agreed with the 

clinicians, that those who had been asked if they would like to be subjects in them would 

only perform the test in one of the clinics in their respective Trusts.

7.2. Observations and Reporting

hi this cycle observations from the tests planned in chapter six are reported. The testing 

took place over a period of six weeks. Given that there is no further intervention beyond 

the testing in clinics, SSM representational tools serve no meaningful purpose, and are 

not used in this cycle.
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It was decided at the beginning of chapter five that the focus for the purpose of design 

would be on the similarities of the clinical activities not their differences. A general 

description of each test will be given and where necessary, significant differences 

between the clinics or Trusts will be highlighted. Another reason for this grouping is that 

different results obtained were compounded into a synthetic model of activity, and used 

as the basis for comparison and analysis in chapter eight.

The ORRPA cycle was also used here, but no action was planned, the tests were 

observed, reported, and findings used to represent the activity in the form of an activity 

model of the activity incorporating the new technology. The actual procedure for 

observation was the same for tests one, two and three; and direct observation of test four 

was not possible as the researcher was not present. For tests one, two and three, the 

observations were recorded in the field notebook, and audio voice notes on the 

researcher's PDA. The research logbook and diary were written up the same day, as was 

standard practice. For the fourth test, the research had to rely on discussion with the 

clinicians at the dedicated focus group, and analysis of what had been recorded on the 

WICT. The same day of the test, the researcher arranged to talk to the test subjects, to get 

some direct feedback of their first impressions, which could then be compared with other 

data collected and any issues taken up in the focus group. In all cases the results were 

discussed in the final focus group, where clinicians were debriefed, and had a chance to 

describe their impressions of the overall process and provide feedback evaluation.

The recording of the observations of tests were made guided by a prepared list of actions. 

This was done to assist in the use of a uniform criterion to evaluate the observations and 

also as a questioning guide to focus observation towards relevant actions. This is given in 

Appendix One: Research Protocols.
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7.3. Test One- Researcher as Operator

Here the researcher operated the WICT, entering the appropriate data fields for each 
patient, as these were called out one by one by the clinicians. This procedure had already 
been observed by clinicians working in teams in clinic. In some cases this was standard 
procedure anyway, almost like speaking out loud, to make sure that nothing was missed. 
The results were then shown to the clinicians, or the previous data entered was brought 
up and shown to them. One case where it was not was for clinic Bl, where the nurse saw 
the patient alone for most of the consultation, and was only joined by the consultant after 
the initial observations and cleaning of the wound had taken place. At the end of the 
clinical sessions the researcher proceeded to where the laptop was stored in the 
consultant's office in the Clinical Measurements department, and although not 
immediately, was able to gain access and transfer the data across to the laptop.

There were no problems as such with this test. This was expected as the researcher was 
also the designer of the WICT, and had been visiting the clinics regularly and was 
familiar with procedure. The only real irregularities were that of the interest shown by 
clinicians and patients alike, which did not detract from the activity per se. This was 
more pronounced in the quieter Trust B clinic, and less so in busier Trust C.

7.4. Test Two- Researcher as Advisor

Here one of the clinicians operated the WICT, while the other examined and treated the 
wound. The researcher was on hand to answer any questions or help in any way possible, 
but not to perform any actions for the clinicians, or operate the WICT directly. Initial 
problems involved running the program, or accessing the correct screen to enter the 
desired data. The researcher suggested using the help files, but this created further 
confusion, and it appeared just as quick to instruct the test subject directly to perform the 
operation required, as it was to instruct them in the operation of the help files. A copy of
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the operating instructions was available, but was not used with the clinicians preferring to 

ask how to carry out the desired operation, rather than read it. In the end the correct 
window was found and the data could be entered.

The principal area of difficulty was that of navigating through the different windows and 

screens that the WICT used. Once the correct screen was found, and the right window 

opened, there were few problems in entering the text, save for actually being able to see 

the PDA screen. Some clinicians could not see the screen well, which required showing 

them how to turn on the backlight, and then showing them how to deactivate the self 

shutdown function (where the backlight would switch off after 1 minute 30 seconds to 

save power). This occurred a few times, and ultimately was remedied by deactivating the 
self shutdown feature.

At the end of the clinic the clinicians needed to be reminded and encouraged to take the 

PDA to the laptop to transfer the data, but this was not done immediately, as they 

remarked that they were too busy and would do it later. In clinic B2 they did attempt it, 

but when immediate access could not be obtained, they did not persist.

The main problem with this test were the number of questions asked by clinicians. There 

were more questions asked in Trust C, possibly due to the need for speed with a greater 

workload, or due to not having assimilated use during training. While this did slow the 

process down, on the whole the test could be classified as a success, as when data that 

had been entered was compared to the WAF there were few differences, mostly 

omissions, where a field was left blank, given that on the WAF, if the entry is the same as 

the previous one, inverted commas are used to show that there has been no change.
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7.5. Test Three- Researcher as Observer

Here the approach was the same as for test two. The main difference being that the 

researcher was present as a passive observer and not permitted to offer any advice or 

assistance. There were problems similar to test two, and with no assistance available, it 

became clear that the clinicians had not internalised the operations required to 

successfully use the WICT, to a degree where they could perform them unassisted. They 

quickly lost track of what should be the correct screen, and despite consultation with each 

other, were not able to achieve their goal. On only a few occasions was any use of the 

help files even attempted. The operating instructions, which had been pointed out before 

the start of the test were never consulted. In more than one case clinicians asked the 

researcher for advice, despite being reminded that this was not allowed in this test. To 

their credit clinicians in Trust B did spend considerable time and effort trying to enter the 

correct data into the correct fields, but eventually desisted, apologising to the researcher 

for their lack of success. In one instance a patient offered to 'have a look' to see if they 

could 'get it to work'. No attempt was made to backup the data, and given the failure to 

collect any meaningful records, there was no need to transfer the data to the laptop in this 

case.

7.6. Test Four- Researcher not present

This test, while potentially the most interesting, did not really yield any results as such. 

No part of the WIS was used successfully, the reasons given were similar to in test three, 

the test subjects could not find the right screen, or thought of using the operating 

instructions, or accessing the help files, or those that said they did, were not able to 

follow the instructions. An examination of the PDA revealed that no data had been added 

to the WICT application, however multiple instances of other programs were found to 

have been opened, in one case over twenty SHEET (the Psion V's spreadsheet 

application) programs had been opened. Perhaps the most interesting finding came when
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the PDA was found to have had its memory erased; something which could only have 
happened it the backup battery was removed. When interviewed, clinicians claimed to 
have no knowledge of what had happened, or how the total loss of power could have 
occurred.

7.7. Third Cycle Reflection

The refection for this cycle is much shorter, given that the only actions performed were 
the tests, recording their observation and obtaining feedback from the clinicians. The 
majority of the outcomes from this cycle are put into the perspective of the whole 
research and are discussed in chapter eight.

7.7.1. Data Collection

Observations were recorded in the same way as in the other cycles. The main difference 
being, that for test four, the researcher was not present and needed to rely solely on the 
feedback from interviewing the clinicians. However, little useful information was gained 
about where things had gong wrong, as shown in the next section and discussed in section
7.7.4.

7.7.2. Analysis of Data Collected

Analysis of the logbook and diary entries reporting the tests identified the different 
disturbances, as shown in Table 7-1. Disturbances, tensions and their development into 
contradictions and breakdowns in the activity system are discussed in more detail in 

chapter eight.
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Test

Test 1 (Trust B)

Test 2 (Trust C)

Test 3 (Trust B)

Test 4 (Trust B)

Situation

Wound being dressed

Consulting WIS and WAP

Consulting help file

Undetermined

Disturbance
Unable to remember which 

menu to use to return to 
editing the wound dressing
Used the WAF as an aid to 

find the correct menu (wound 
measurement) on the WIS

Help file could not be viewed 
at the same time as the 

application
Batteries removed

Table 7-1 Disturbances using WIS

7.7.3. Model of Wound Clinic Activity with WIS

Based on findings built up over the period of the fieldwork, exemplified in the testing 
carried out in this final cycle, a model of the wound healing activity system including a 
wound healing technology based information system has been produced. This is shown in 
Figure 26 and incorporates the tensions present between the nodes that lead to breakdown 
(secondary contradictions that occur between nodes) in the activity in terms of the 
relationship between the clinician and the new technology, and between them and the 
vertical division of labour as represented by the hospital or Trust administration, which in 
turn is subordinate to the NHS administration. The activity model and the breakdowns 

shown will be discussed in chapter eight.
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Data management tools 
(Information system- 

Information technology)

(Motive)

Improve 
quality 
of life

(Rules and Noms)

Clinical procedure

Wound 
carer

Patient's 
Wound

(Outcome)

„ Treat
wound

(GoaJ)

Successfully 
heal wound ,
discharge 

patient

(Community)

Wound healing 
clinic

(Division of Labour)

Hospital administration 
NHS organisation

Breakdown or contradiction in the activity 

Working relationship

Figure 26 Wound clinic activity with IT

7.7.4. Learning from Third Cycle

This final cycle, where the system designed in collaboration with the wound clinicians 

was tested, revealed some surprises, especially at the operation level. The use activity 

was much worse than anticipated based on trials in clinic and the training given to the 

clinicians. When asked about this clinicians suggested that when use was in a live clinic, 

they felt that they should be focused on the primary task of treatment, and felt that when 

carrying out the trials and training that they had achieved a sufficient level of proficiency. 

However results indicate that this was not the case.

When the prototype was being used by the researcher there were no problems of 

application, as was expected. The data were collected electronically using the W1CT on 

the PDA, and when compared to paper assessment forms the data were the same. When 

one of the clinicians used the prototype with the researcher's guidance, the data were the
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same, but the process took much longer, and the clinicians had problems seeing the 

PDA's screen, this resulted in them needing to have the screen illuminated using the 

screen's back-light at all times. Battery life was thus a problem, and it was reduced to 

approximately two to three hours.

When the clinicians tested the prototype unassisted the result was not positive. They 

struggled to use the PDA and soon gave up looking for the help files when there was a 

patient whose wound needed to be dressed. In the end they were unable to balance the 

limited time that they had to do their job, the need to treat the patient, their lack of 

training and IT skills, with the use of this new information system (e.g. in an attempt to 

'make it work' the batteries were removed, and even the backup battery was removed, 

which erased all the data stored in memory). This resulted in frustration on behalf of the 

clinicians and a desire to return to using the assessment forms that they all knew well.

By considering conscious actions oriented towards specific goals that might be 

undertaken given that the PDA seemed to have 'stopped working', it is possible that the 

batteries were removed in an attempt to 'get it to work'. It may also have been the case 

that someone felt that 'opening it up' would be a good idea, at which point the backup 

battery could have been removed. This transference or externalisation of operational 

knowledge from one form of technology (i.e. the example of when the Dictaphone 

stopped working in clinic C4) to the PDA reinforces the emphasis on displaced goals in 

terms of the Leontiev's hierarchical depiction of the nature of activity (Leontiev 1981). 

Possibly, this problem could be addressed by establishing a more informed training of 

any dedicated tools for manipulation of clinical data which could support the process of 

inclusion of the new technology, and lead to it being established as part of a system of 

practical use, as well as potential value. The practical use of decomposition of the wound 

care activity is illustrated by this example.
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7.7.5. Conclusions

In some of the tests the functionality of the paper information system was reflected, and 
in others it was not. The breakdowns in the tests are representative of propagation of 
breakdowns that occur between activities at a higher level within the organisational level 
of the NHS, where ICT is seem as something to be attached, or overlaid, onto the existing 
work practice, and as such does not allow the change to occur organically, as an internal 
part of the activity. Internal tensions drive change, whereas external ones can lead to 
breakdowns.

7.8. Plan and Action

Given that this is chapter details the final cycle of ORRPA, no plan or subsequent 
actions, beyond the formal writing up of the research, are appropriate. However, planning 
and action will be addressed in chapter nice, where they correspond to suggested avenues 
of future work.

7.9. Conclusions

The testing of the WIS, specifically of the WICT, was accomplished in live wound 
clinics. The results from some of the tests cannot be described as a success, however they 
did serve to highlight where areas of disturbance that can lead to breakdown were 
present. Some are at the level of actions, in terms of conflicting goals, and at the level of 
operations in terms of inability to realise the material conditions needed to meet the use 

action.
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This experience must be interpreted in the wider picture of the whole research process 

and observations and the closing interviews conducted confirmed the findings 

represented in the activity model of wound healing clinics including new information 

technology. This model (shown in Figure 26), the learning from previous cycles, and 
from the entire research process are disused in more depth in the next chapter.
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8. Chapter Eight: Analysis, Reflection and Findings

Chapter objectives:

• To discuss the nature of the wound healing activity.

• To assess the research strategy in retrospect.

• To put the findings from the cycles of research into context.

• To reflect on the implications of findings made for the research question.

• To consider issues of research validity.

8. 1. Introduction

Every account of qualitative observations of real world phenomena involves selection 

and interpretation based on the judgement of the writer. A necessary step, considering the 

many hours of fieldwork carried out, and the extent of the data recorded. However, it has 

been the aim to present a factual account, one focusing on the issues relevant to each of 

the cycles of the research as presented. These have been discussed in the different 

sections of reflection in chapters five, six and seven, focusing on learning outcomes from 

each, and how they could be built on in the next iteration to build up the work reported in 

this research. This chapter takes the analysis to the next level, and addresses the overall 

learning from the whole intervention from a holistic perspective of grounding the 

interpretation in both the empirical and the theoretical conclusions drawn throughout the 

different cycles; to unify the different parts and clarify the train of argument of what this 

research has discovered.
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8.2. Wound Care Clinics and the Nature of Wound Healing

This work has presented the healing of chronic wounds as an example of a complex 
human activity, one that uses cultural artefacts, tools that are specific to the activity and 
that have evolved with it over time. Some of these artefacts are external, or physical, such 
as the wound assessment form, and the data recorded on it, or the treatment support 
regimes (medication, bandages, etc), while others are internal, or mental, such as wound 
healing knowledge and the understanding that wound healing clinicians have gained 
through practice and experience. It has been claimed that wound healing is not an exact 
science, that the activity is heavily dependent on the internalised knowledge of the 
clinician, and their ability to apply a course of treatment conducive to the patient's wound 
healing (Harding 1999). While this is true, Harding (ibid.) also recognises a need for 
what he calls 'putting the science back into the art.' This could be accomplished to some 
extent by movement towards developing a systematised approach to treating similar 
wounds with standard techniques, and transposing the internalised knowledge in the 
hands or heads of the very few, into an external knowledge repository that can be made 
available to the many. This is already achieved to some extent via publications and 
seminars, but this a slow and limited process of externalisation and there remain a vast 
amount of data collected on chronic wounds that are never used or even realised beyond 
those involved with it beyond its collection and use.

Harding's view is one of a prominent professor with many years experience of wound 
care within the NHS, along with all the cultural implications that that brings; and his 
argument for wound healing being dependent on the data available for use, leaves out 
considerations that are assumed within the context of the NHS, such as access to good 
medical facilities, fully staffed, and stocked with the latest medication, bandages and 
equipment, with access to appropriate pathology, and other supporting activities. For this 
reason they will not be considered in the arguments presented in this research either.
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One of the ways that wound healing has become more scientific is by the use of the tools 

to mediate the activity. If these tools evolve externally to the activity this can cause 

disturbances that can lead to tensions, as they must first be accepted into the activity and 

into its culture, before they will be used and of use. Internal development of new artefacts 

is a natural process and evolution of an activity, with the resolution of these tensions 

leading to change. However, sometimes if change cannot be accommodated without 

altering the activity system, internal or primary breakdowns can occur. These may be 

difficult to locate and establish if change is imposed externally. This was observed in this 

work in terms of the NHS' plans to introduce new IT at the clinical level, without 

including the clinicians as participants of the process.

It is noteworthy that despite differences between the Trusts and the clinics, the core 

clinical activities shared the same common actions. There is a communality to chronic 

wound healing as it was observed in participating clinics. Things like how stores were 

replenished followed different procedures, but the actions taken and data necessary for 

wound care and management, were the same in all the clinics. The development of the 

WAF as an artefact to mediate the clinician's actions was very similar in terms of data, 

and one data model was produced for the core wound data set on which the WICT was 

based. This communality between the clinics allowed that they could all be represented 

using a common model of activity.

One of the difficulties with wound healing is that, while it is a very data rich area, it is 

also a very poor area with regards to the information available. This is due in part to this 

process of contextualisation of the wound data, which can only be accomplished by 

wound care clinicians. It is the processing of this information which provides the 

cornerstone on which wound carers can build their activity, enriching their knowledge 

and passing on new information to other clinics, whether during their training or by other 

means.
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8.3. The Bigger Picture, Diffusion of ICT into Clinical 
Medicine

This section proposes that the reason why diffusion of ICT is slower than other clinical 

artefacts is due, in part to clinicians not wanting to surrender control of their data to any 

system they do not feel empowered to control. Wound data are seen as the driving force 

behind the activity, and any means of accessing it is also seen as an artefact internal to the 

activity. This would explain some of the resistance observed to new information 

technologies in clinical settings in published work (Young 1984; Banta 1987; Fischer et 

al. 1987; Anderson and Jay 1990; Anderson 1997), and raises the difficult issue of how to 

address this problem. Many schools of design abrogate user inclusion, but it is one thing 

to attempt to include the user and another for them to design a technology information 

system that supports their activity with the same functional power as the paper based 

systems that are in place.

Comments made by clinicians during the refinement of the prototype in clinic in cycle 

two, referred to 'it being nice' to have someone enter the data for them. This suggestion 

was taken up at interview, where the idea of a worker dedicated to that task was also seen 

as a potential avenue of exploration; however, when discussed in the focus groups, there 

was less enthusiasm, and it was pointed out that there would need to be one per clinician, 

which would not be practical, although the idea of future pilot studies was considered. 

This suggestion was made in a positive way, and there where many ideas of how 

integration might be accomplished, however these were never taken beyond the level of 

the group, who perceived organisational and administrative objectives as being separate 

from their own.

There can be no disputing that there is potential for ICT in wound healing and the 

expectation is that one day it will find a niche to fulfil that potential as a working tool. 

For this, the clinician must see it as a tool that can attain the objectified motivation of the
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wound care activity to improve the patient's quality of life, balanced with the activated 

(or activity) goal of treating and successfully healing the patient's wound and discharging 

them from care. This is something that must also be realised at the operational level of 

the activity. While Activity Theory does not allow predictions to be made about changes 

to activities, only to interpret them retrospectively, it would seem that in the case of the 

NHS, integration into the clinical level is to be a slow process, although this and all other 

speculative predictions made in this work are done so with the caveat, to paraphrase Niels 

Bohr's well known quote, that "Prediction is very difficult, especially if it's about the 

future".

However, while a belief in reaffirming the potential of ICT in wound clinics was always 

considered in this work, one of the deeper research questions was based on an 

understanding of why that generally acknowledged, and widely described potential, has 

not yet been put into effect more widely than as reported in single isolated cases 

(Anderson and Jay 1987c).

It is possible that the observations made, opinions gathered and conclusions drawn from 

them in this work, are limited to the workers of the NHS Trusts where the fieldwork takes 

place; and it is also possible that a researcher's perseverance as a dedicated ethnographic 

observer, meticulous record keeper, and dogged investigator are the factors that define 

the findings concluded. It is difficult to entirely dismiss some of the limitations implicit 

in these 'personal' factors given the level of researcher immersion in this work. However, 

researcher bias, where work has involved extensive fieldwork, where data collected is 

qualitative, where the epistemology is interpretative, is a critique difficult to counter. 

Limitations of validity of the research were voiced in chapter three (see section 3.7), 

where different criteria were suggested to minimise this, and these will be taken up later 

in this chapter where the validation of the research will be discussed in more detail (see 

section 8.5). However, while the probability of the findings can be increased by 

observing the same factors, across different cycles of the fieldwork, by applying different 

methods of data collection, or effecting them in different locations, claims for wider
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inference are always difficult. This limitation is recognised in this work, but it prefers to 

take the position that while it is not possible to speak about other NHS clinics with 

absolute certainty, it is possible that they are also largely ignored by the policymakers of 

the NHS IT strategy for healthcare, and that there also exists a division between the 

clinical and the administrative-organisational levels (one recognised by both sides), 

which is largely responsible for the breakdown of integration and diffusion of ICT in 

those clinics. Until these issues are addressed the diffusion of systems of IT will remain 

limited by this lack of communication with the clinical level of a healthcare organisation.

Some examples of integration of new ICT into the wound domain are given below. These 

are taken from data collected throughout the project and are presented as snapshots 

representative of some key points as seen from the perspective of the different work 

groupings of subjects. The context of each comment is self evident:

Consultant/doctor
"/ am sure that in the not too distant future we will be shown the new 

wireless data collection tool for use in all clinics. It will be a standard for 

all to use, and that the level of technical support will be enough for us to 

actually start to use it by the end of the NHS strategy for 2012-2019!"

Nurse
"/ think that it could be of so much use and that new technology and 

training programs will be started for everyone soon, so that we are all 

able to use the new computers to help us and to help our patients. "

Clinical controller
"It will make my job much easier if the clinicians can be in charge of the 

clinical data, and we can deal with the demographic and appointments 

data. "
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IT manager

"Of course we look forward to implementing 'results reporting' in clinic 

as well as complete access to a patients electronic healthcare record, from 

across the hospital's LAN1 , as soon as we receive upgrades to the 

hardware and a plan directing us just what we are to do. "

Clinical records manager

"Clearly we will do our best to meet all targets set for the establishment of 

the electronic patient record for healthcare as part of the strategic 

directive being implemented nationwide across the NHS. "

8.4. Learning from Praxis (outcomes supporting the aim)

Given the structure of how this work has been reported, there have already been stages of 

reflection and analysis, as an integral part of the cycles of action and learning. These have 

been reported in chapters five, six, seven, and to a lesser extent in chapter four (see 

sections 4.6, 5.4, 6.4, and 7.7). This section will now draw on those intermediary 

findings, explaining how they were important to constructing an expansive understanding 

on which to build the practical research, and discussing them in the context of overall 

research findings.

Local Area Network
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8.4.1. Activity Theory Applied to Design and Evaluation in 
ISR

Activity Theory Conceptual Base

From the point of view of design, Activity Theory contributed a more informed 

understanding of the human factors involved in wound healing clinics, and also of their 

relationship with new technology, and some of the emergent areas of conflict and 

breakdown. During the process of understanding the clinical activity system of wound 

healing, building up a picture of the activity from the human perspective, and using it as a 

guide to design and evaluate new IS technology, AT provided an insightful and 

functional perspective of motives and goals. It was useful in that it allowed to situate the 

wound clinics in the context of the NHS organisation. It also allowed to situate the 

relationship between the clinics and the NHS in the context of implementation of IT; and 

for the clinics to be situated in the human context of the clinicians, allowing for the 

introduction of IT to be situated in the context of transformation of the activity, and 

expressed across different levels.

Activity Theory maintains that there is no meaning to analyse an action, i.e. recording 

wound measurements on the WAF, without taking into account the overall collective 

activity, or network of activities, which it realises to establish if transformation of the 

object is taking place, i.e. if wound closure is taking place.

The tenets of AT, based on the modem interpretations of concepts implicit in the 

foundations of Vygotsky and Leontiev's work (see Appendix Two: Expansion of Theory 

Used in this Work) have supported and guided this research, these are now be put into the 

context of this work and each is assessed in turn.
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Consciousness is constructed

This corresponds to a very high abstract level, not really applicable to evaluation or 
design operations. However, it is central to increasing the understanding of the objectified 
motive and the transformational goal of wound healing at the community, and wider 
activity levels.

Mediation

This allowed to focus on the tools as an important extension of the activity i.e. the WAF, 

and how the process of WAF to WICT is an irreducible tension in terms of displaced 
goals that led to breakdown in this case.

Development

This allowed to situate the wound clinic activity as a branch of a specialised area of 
hospital medicine (which is also present in the community), that is part of a healthcare 
organisation, and how the two activities have conflicting goals; NHS IT strategies and 
failures have led clinicians to lose confidence in the organisational level, and how it may 
affect their data.

Hierarchical distribution of activity

The different components of the activity allowed actions and goals to be compared across 
different levels. Potentially, actions are the components that technology could support, 
but in this work, this was impeded by irreconcilable breakdowns at the operational level, 
in terms of the clinicians not being able to carry out the operations necessary, due to lack 

of internalised skill for using the ICT.

Object orientation

Orienting the activity towards the object, allows the WAF and mental artefacts (wound 

healing knowledge) to be represented as transforming agents, and a clearer perception of 
what they represent for the activity, in terms of their evolution being something that must 
be an internal part of development. The motives (improve the quality of life for the
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patient) are very involved and are difficult to assess, however the activated goal (heal 

wound and discharge patient) is more specific and can lead to clearer directives to guide 

the direction of development.

Internalisation-externalisation

In terms of ability to use the new technology, the importance of internalisation of the 

WIS technological components (WICT) must be expressed, and supported, at the 

operational level. In terms of transposition of wound care knowledge, a desirable 

resolution would be if it could be objectified using visual fusion of the data or the 

establishment of a wound healing knowledge base, although there may be limitations in 

terms of trust and confidence, over and above issues of technical difficulties.

Different Levels of Contradiction in the Activity System

These are shown following Engestrom's schema as shown in the activity models in 

chapter five and six (see Figure 24 and Figure 26), which is shown in Appendix Two: 

Expansion of Theory Used in this Work.

Primary contradictions internal to the activity node

They are also called inner contradictions, and are a construct that are equated to the 

inherent and basic need to represent a change force characteristic of progress. In Marxist 

theory, this is presented as tension between the use value of a commodity and its 

exchange value (Minnis and John-Steiner 2001). This fundamental opposition, seen as 

the driving force for change, is taken up by activity theorists to exemplify inner conflicts 

present in carrying out an activity. For example, the need for a clinician who is working 

as part of a healthcare activity to balance on the one hand, possible economic restrictions 

or limitations, and their role as medical healers, on the other. Primary contradictions are 

represented as those that are present entirely within an activity node. These are
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exemplified, in this work, by the changes made to the WAF over time, as new data 

needed to be included, or other factors were deemed important enough to warrant a place 

on the form, i.e. recognition of the 'super-bug' MRSA.

Secondary contradictions between nodes of the activity system

These are the moving force respondent to an external change of one of the components of 

an activity. Change can be gradual or sudden, if a novel object is introduced into an 

activity system, this may warrant, or indeed force a change to other components to 

maintain the balance of the activity. The disturbances that this change produces have a 

ripple effect on other components of the activity, and if left unchecked can lead to crisis 

in the entire activity system. An example of this is if a new disease is identified, it will 

require the development of new tools for treatment and diagnosis. On the activity model 

(see Figure 26 page 194) these are shown as contradictions that occur between activity 

nodes of the same activity system. They have been identified as the force behind 

innovation and development of an activity system (Engestrom 1993). hi the case of 

wound healing, the existence of MRSA resistant strains of infection have inspired 

changes in medical protocols indirectly between the instrument and the division of labour 

nodes.

Tertiary contradiction between current and changed activity systems (their goals)

These occur between the central dominant activity of the activity system and the 

equivalent 'culturally' more advanced or changed activity. These do not drive change in 

the same way as primary and secondary contradictions do, but can lead to advancement 

and evolution of the activity system; and both are discussed in terms of 'cyclic expansive 

learning' or adaptive reorganising in Engestrom's work into DWR (Engestrom 1987).

When we consider that chronic wound care is a clinical discipline that, in turn is part of a 

larger framework of healthcare, if an accurate and conclusive representation of the
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discipline is to be achieved, there are many factors that may be considered as being 

external to the activity of actually healing and treating the wound, that have a significant 

bearing on it.

WAF W1CT

After 
Conflicting goals Using.he WIS

Figure 27 Tertiary conflict between activity goals

External factors that have an influence at the internal level of activity can manifest 

themselves as displaced activated goals. For example, patient attendance at their next 

appointment is a necessary action if wound treatment is to continue and the goal of 

healing the wound and discharging the patient is to be achieved. However this is seen as 

an administrative task that has no bearing on the patient medical treatment, yet it forms 

an integral part of the ultimate motivated goal.

In terms of the wound activity before and after introduction of the WICT, there is a 

conflict in the goal of the activity (see Figure 27). When using the WAF, clear focus is on 

treatment and healing, working towards discharging the patient from the clinic, but when 

using the WICT that goal is displaced and instead becomes trying to use the WICT in 

place of the WAF.

Quaternary Contradictions (between activities)

These occur between the central activity system and the activities of the network of 

support within which it exists. These represent contradictions between activities that are 

part of the wound healing activity system that was presented in chapter five (see Figure 

14 page 144). Tensions between activities can also lead to breakdown in terms of failure
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to provide the level of support required for the activity system to remain balanced. In the 

case of wound healing, delays in lab test results or incorrect results being returned are one 

area where new technology could help. Other tensions that could be reduced by 

technology are between the clinical activity and the records departments; the security of 

having multiple copies of data (one nurse described how one Trust 'lost' up to three sets 

of 'notes' a day, although she observed that they 'are always found eventually'). 

Knowledge could be shared more readily than paper based publications or teaching, if 

systems of technology can be incorporated into the activity, and clinician trust and 

confidence in them can be fomented. The use of a paper notebook by the Trust C 

controller also shows an area where the infrastructure of the computer technology 

systems in place do not correspond with expected practice. A more severe area of tension, 

which directly influences the wound clinics inasmuch as they are part of the NHS Trusts, 

is between the NHS' organisational strategic targets for IT integration, and the status quo 

in wound clinics.

Motive and Goal Conflicts

Potential benefits are not to the clinical activity, but to the larger whole of chronic wound 

care. Potential benefits exist to the wound healing activity in terms of more accurate data 

and what this would mean for decision support and the building of an evidence base for 

wound data, a particularly weak area of wound healing in general. However, this goal is 

not reflected in the activity at the clinical level. In the eyes of the clinicians, there is no 

artefact that can perform the function of the paper based IS, the wound assessment form 

and the 'wound notes', with the same operational power. These may have limitations, 

they maybe too large to carry around, they may be difficult to read, they may lack the 

elegance of electronic data manipulation, and they may be misplaced; but for all these 

limitations, they are a tool that the clinicians know how to use, something that they are 

familiar with.
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When it came to asking the clinicians to compare the WICT to the WAF, there was a 
unanimous verdict in favour of the WAF. Table 8-1 shows a summary of the different 
parallels drawn from the final interviews.

WICT

Could not read Psion screen

Writing is always legible

Entry errors can be 
corrected

Needs power to operate
Possible to delete whole 
files and more without 

realising it
Skills for use are not 

internalised

WAF

Can be read in low light
Writing is sometimes 

illegible
Entry errors imply crossing 

out or writing over
No batteries needed

Records may be misplaced, 
but accidental deletion is 

more rare
Skills for use are 
internalised by all

Table 8-1 Comparison of the WAF and the WICT

In the minds of the clinicians the technology performed significantly worse than the 
paper system in use. The operational functionality and affordance of the paper cannot be 
achieved by the technology. Although as technology continues to evolve, and when 
clinicians can compare the WAF to technology based on electronic paper and electronic 

ink, their verdict may be a different one.

It follows from this finding, that when the activity of the wound clinic is compared to the 
wider activity of wound healing, their goals (treating one patient's wound in clinic and 
the treatment of a generic wound) are incompatible. Wound clinics want to use their data 
to help them treat a specific wound, whereas the general activity of wound healing wants 
a decision base or evidence base on which to build a richer knowledge set and increase 

access to better treatment and healing of all wounds.
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The perceived goal of the actions associated with use of the WICT, is different from the 

objectified motive behind its use. Clinicians expressed a certain frustration with the 

difficulty of using the PDA in the clinic, and did not feel that it directly supported them in 

their work. They did, however, recognise that the data collected could provide and 

expand the evidence base for chronic wound treatment, and as a means of decision 

support for their activity, as shown in this interview from Trust B.

"...yes well I know that if there were more of it, the data that we collect 

can be put to good use by other doctors and nurses, and that if they do the 

same -we could use their findings to help me know how to treat say a 

diabetic leg ulcer that is not responding to four level bandaging; but it just 

seems like there is no way for us to find out what has already been tried, 

we have to try it for ourselves and see if the wound bed responds. "

" ...The PDA was so fiddly and I had to put it down to write into it. The 

WAF are just so much easier to use. ...Couldn 't we write the data on them 

and then someone could transcribe it into a database that everyone could 

use?... " (Interview BF31)

Another criticism of the PDA was given in interview CF32

"... I just wanted to see what the odour was like over the last visits, to 

compare it to the dressings that we had been using, but I could only look 

at one thing at a time... with the WAF, I can see the whole care plan since 

treatment began, and we already know how to use it... " (Interview CF32)

This contrasts with the view expressed in interview B14

"/ have a Palm organiser of my own, and did not have any problems using 

the PDA... I did think that a colour screen would have been nice, as the
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paper we print digital photographs of wounds on tends to get all crunched 

up, and I have always thought the paper resolution was not as good as on 

a screen... " (Interview B14)

The inference of power displacement (giving up control of management of the wound 

data) was given by subjects such as in interview B13)

"One of the strengths of the wound assessment form is that we can all 

agree on any changes that are beneficial to make; we can change it to suit 

the patients that we are treating here, and their wounds; that is one of the 

problems with standards, they never entirely fit the specifics of each 

individual case... " (Interview B13)

Development of Artefacts

Wound clinics represent an activity which is culturally and historically situated. It does 

not take place in isolation, but in clinics that are part of the larger organisation of the 

NHS and operate in NHS Trusts in an interdependent manner. If the WICT is defined as a 

culturally more advanced form of the WAF, and is to be considered as representative of 

the evolution of wound healing artefacts used to manage data, it must be something that 

has emerged internally, from within the activity. There are two problem areas here; the 

first is that if different clinics have different artefacts, how can new IT be introduced at 

the organisational level? Secondly, The fact that the elements involved in a WIS are no 

longer something that wound carers can develop on their own, leads to the dehumanising 

of the activity's artefacts which is a limitation to their evolution as cultural tools as 

defined in Activity Theory. Unless wound carers are empowered with the same level of 

control as they have with the paper based instruments such as the WAF, then while it is 

true that there is a case for the potential of ICT as a benefit to the activity at the macro
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level, this reasoning cannot be extended to the level of individual clinics. Both these 
breakdowns must be addressed in terras of any strategic goals within the NHS.

The fact that there have been so many changes and restructurings of the NHS since its 
inception has led to the clinicians losing faith in a seemingly endless change process 
which has yet to demonstrate its value to the clinical activity. This lack of confidence has 
led wound carers to design their own systems for managing wound data (WAF, 'wound 
notes'), and in clinic C4, even a system for indexing their 'patient's notes'. Such actions 
show that they do not want to lose control of their system to an NHS wide strategy, 
which to their minds has little chance of success, or is "doomed to fail".

This research has found that, with respects to the core wound data, which are used by the 
clinicians in their activity as healers, a WIS would not fulfil the requirement of being 
created and redesigned by those using it. The WAF however, can be redesigned by the 
clinicians that use it; they are all able to bring their knowledge and experience, acquired 
as a continuing process of treating and healing wounds, to bear on adapting the paper 
form to correspond with changing practice. This would not be possible with a WIS, 
which would have to be designed by a specialist in the area of IS. This could introduce 
tensions based on discordance between the analyst's perception of the activity, and the 
actual activity, which would in turn be reflected in the WIS.

Awareness of the different artefacts used in the core activity of wound healing, and their 
function as mediators of action, allowed them to be grouped into different roles:

• Medical support aids (transient: bandages, drugs, plasters, etc; permanent: 

thermometers, scissors, tweezers, etc.)
• Data support aids (the wound assessment form, the clinical secretary's letter, the 

general practitioner or district nurse's letter, the 'patient's notes')

• Technological (powered) aids (PMS, scanning and measurement devices: Doppler 

flow meters, thermal imagers, digital camera, Dictaphone machine)
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• Ethereal (wound healing knowledge and experience)

These roles can be assessed in terms of the potential of ICT as an aid to the activity. Of 

course this potential presupposes that any change is desirable, which must in turn be 

balanced with what is feasible; which in turn would depend on it being practical, it may 

be feasible, but not within budget, for example.

Pros Cons

Embodies the knowledge and experience

of the wound carers that helped in its

creation

Classic criticism of paper based records

(only one copy, hard to read, no backup,

bulky. Difficult to search through...)

Can display wound data covering most of

the patient's treatment, can be read in low

light, intuitive use and re-design

Data cannot be used outside of the clinics

where the activity is physically located and

cannot be used to increase the evidence

base of chronic wound healing

Table 8-2 Pros and cons of the WAF

The WAF artefact is vital to the activity as seen in the participating clinics, and is worthy 

of deeper analysis. Work by Brooker was also aimed at improving treatment of wound 

care in surgical wards, by increasing understanding of the paper forms used to support 

wound assessment (Brooker 2000). The clinicians were in favour of the WAF, although 

there were areas where it was recognised that electronic media could have advantages. 

These are shown in Table 8-2.

Activity Theory in Support of Design and Evaluation

AT provided the framework to understand social and cultural aspects of the design 

process in terms of understanding the 'human activity system' as defined by both B0dker 

and Checkland (B0dker 1991; Checkland 1991). This provided a vehicle to guide design
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and evaluation of the activity. Moreover, AT allowed to represent and convey that 

understanding, and report it within an established framework. Given that AT focuses on 

the use of artefacts as mediators to transform an object (the objective is to transform the 

object via an artefact, driven by a motive), it allowed interpretation of this transformation 

across the different levels of analysis: social, organisational, and strategic; and to trace 

the formation of disturbances and conflicts that lead to breakdowns. In this case, the 

transforming object (WAF-WICT) must be considered across the different levels of the 
wound healing activity system.

The distinction was made between what both Helle and Engestrom describe as 'tension as 

the driving force of change', and the 'contradictions that can lead to breakdowns in the 

activity' (Engestrom 1990; Helle 2000). Engestrom claims that when tensions cannot be 

resolved by change in the activity, these become irreducible and that the activity system 
will eventually break down, or 'even tear itself apart' (Engestrom 1987). However, there 

is another potential outcome, that the change activity is hampered, or sabotaged in 

someway by the subjects involved in driving the change (Anderson and Jay 1987a). It is 

possible that the new technology is not used for this reason, and is something that would 

remain hidden from more classical analyses, where the tendency is for failure to be 
interpreted in terms of requirements failure, or technical training and use issues This act 

may be subconscious, as was the case of failure to use the WICT correctly in the clinics, 

when training indicated that operation had been mastered. This could be better described 

in terms of the introduction of a 'reducible tension', in that it does not lead to change, but 

to stagnation, with the activity system not breaking down, but simply reverting to its 

previous form.

In terms of Activity Theory as a design tool, important findings presented themselves in 

terms of guidance of requirements to match motives and goals, understanding the 

different tensions present in the activity system, and how these can lead to breakdowns at 

different levels if not taken into account. Some of the requirements specifications could 

not be followed up on due to external constraints given the nature of the research (i.e. the
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limited resources of a PhD project did not allow for more expensive technology such as a 

tablet PC to be used). However, most of what was learned was not directly a consequence 

of the specific hardware used, but from the process of designing, developing, and testing 
it. Future work, centred on technological components, can build on the recommendations 

made in terms of the interface for a potential WICT, and the difficulties with 
internalisation of the skills needed to make use of the technology.

Activity Theory proved valuable in terms of evaluation. It allowed the projected change 

of the tools used to support management of the wound healing data to be considered at 

the level of the clinic, at the level of the NHS organisation, and at the more abstract level 

of the wider domain of wound healing. The understanding and representation at the 

clinical level allowed to see tensions with administrative elements and the breakdowns 

engendered when relating the wound healing clinic to the organisational level.

In terms of evaluation, findings apply across different levels of the activity system, and 
given that the activity is the unit of analysis, events are reported based on the whole 

activity. Given that this includes both the internal (in terms of actions and operations), 

and the external (in terms of conflicting activities), evaluation is not limited to one level, 
or reflexive mode. Over the course of the research, findings emerged in areas that had not 

initially been within the research focus. For example, the relationship between the NHS 

strategy for healthcare, governed by the organisational and administrative activities, was 

one where breakdowns could be interpreted in terms of conflicting motives and goals 

between the activities, and evidence of difficulties with the strategy interpreted in terms 

of those breakdowns. This highlights the strength of using the whole activity system as 

the unit of analysis in terms of understanding findings in context.

However, Activity Theory does not allow to make predictions, development and learning 

take place via tensions, disturbances and breakdowns and the process of their resolution. 

However, a clear understanding of the motives, goals and conditions of the activity
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system can guide development and evaluation, ensuring correspondence between all the 

components of the system, at the activity, the action, and the operation level.

8.4.2. The ORRPA Cycle (the Acton Research Paradigm-SSM) 

Overall Considerations

Action Research is by nature defined in situ, even the methods used may change as the 

fieldwork progresses. The description of the ORRPA cycle was established with this in 

mind, and some of the difficulties with reporting Action Research have already been 

described in sections 3.3.1, 3.7 and 4.6.

The ORRPA cycle has already been discussed within the research reporting cycles, and in 

this section, it will be examined in the light of the conclusion of the fieldwork. Issues 

discussed centre on how it is different to other proposed cycles for AR. Also focusing on 

some of the practical issues of implementation, and how the AR paradigm is conducive to 

an activity theoretical analysis, Activity Oriented Action Research (AOAR).

hi terms of Activity Theory as a framework to model the wound healing activity 

produced, the account has been built up focusing on the logical thread of increased 

understanding of the existing activity system over the research cycles. This has focused 

on the network of supporting activities, the wound healing activity, and the clinical core 

activity in terms of the more advanced form of the activity system incorporating the WIS. 

This has been separated into the different cycles, labelled as zero, one, two, and three, 

where their contribution to findings from each one is reported.

The implementation of the ORRPA cycle was a dynamic process. At the start of the 

research it adhered to what McKay and Marshall classify as a linear model (represented 

in Figure 6 on page 88) of Action Research (McKay and Marshall 2001). However, as the
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fieldwork progressed and the researcher became more immersed in the culture of the 

wound clinics, the opportunities for obtaining feedback became more immediate, to the 

degree that actions were decided, and taken, without needing to be formally represented, 

reported or planned for.

The case for action is discussed in chapter six, the ORRPA cycle was adapted to include 

a cycle of action within the complete cycle, as shown in Figure 23 (page 176). This cycle 

within a cycle design highlights the importance of the interconnectivity between the 

different elements of the ORRPA cycle. In terms of their actual implementation, the 

cycle, as such, may be better represented as a network of interconnecting cycles, shown 

in Figure 28, although not all of the overall cycles encompassed necessary iterations of 

the sub-cycles. This is felt to express the involved nature of the feedback incorporated 

into the cycle better than simply referring to feedback as central to each step. However, it 

must be recognised that there are inherent difficulties in reporting the iterative nature of 

Action Research projects, difficulties which still remain unresolved (Howell 2004).

In terms of the design of the prototype, an example of this was the incorporation of the 

MRSA flag. The idea for an audio flag grew out of an initial demonstration of the 

prototype to the consultant at trust B. He suggested that it would be useful to include 

some means of flagging a patient where the infection was MRSA resistant. This was a 

change that was also being proposed to the WAF in response to the growing threat that 

the bacteria represented to the treatment of wound infection.

The diagram shown in Figure 23 shows this for the Act node, to the extent where the two 

'cycles' would work in concert. This is represented thus, to extend on the simple 

relationship of feedback, shown in the centre of the diagram. This shows, to some degree, 

the involved nature of the feedback process and how each of the nodes were not limited 

to a single action. This has also been observed in terms of the dual nature of Action 

Research and if it is best described as consisting of one cycle, or two (McKay and 

Marshall 2001). This concept is extended in Figure 28, where this 'parallel' arrangement
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is show for all the nodes. This is designed to show the organic and dynamic nature of the 

ORRPA cycle as Action Research, examples of which are present in all nodes. In the 

construction of the report, the representation via models, reflection and planning, and 

action to be taken were all intertwined.

AR has been described as 'linear', reflective', or as 'iterative' (Lau 1997; Baskerville and 

Wood-Harper 1998). Figure 28 represents a combined depiction of these classifications. 

This stems from the dynamic, and often very involved nature of the connectivity between 

the different nodes of the iterations involved, and how feedback from each fuels the other 

and drives the whole process forward.

Returning to the example of the MRSA flag, the events that led to its being established 

cannot easily be reported or reduced to a single node, or iteration of nodes. While the 

different nodes must be represented in a linear fashion for the sake of presentation as a 

report; such a clear linear model does not entirely correspond with events as these took 

place chronologically. Observe, Report-Represent, Reflect, Plan and Act can be 

considered as taking place within the reflection stage, where the idea, initially suggested 

by one consultant, served as the starting point for discussion and feedback with other 

clinicians, hi cases such as these, the feedback component became so involved as to 

encompass the entire ORRPA cycle. This is shown in Figure 28, where the satellite 

'cycles' may all occur within one iteration of the overall ORRPA cycle, which allows 

reporting of events to maintain an overall thread of a cycle 1, cycle 2, etc, even where 

some of the stages require stepping beyond the sequential order of observing, reporting, 

representing, reflecting, planning and action.
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Sharing of Power in AR Projects

Throughout the development of the prototype, there was what is best described as a 

'power struggle' concerning who was in charge of the design of the WIS, the researcher 

or the clinicians. This may be an oversimplification and it does not take into account that 

the goal was to allow the clinicians to guide the design process, if not the actual 

development. Given the nature of the research (a PhD project with limited resources) this 

did lead to the collaborative nature of decisions being flexible (Lau 1999). This 

notwithstanding, it was useful in that it supported the argument that the clinicians are, and 

want to be seen to be, in control of their clinics. In terms of practical issues, for example, 

there was some degree of tension with regards to where the backup laptop would be 

stored. The activity system model in chapter seven highlights this tension, which is
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between the clinician and the vertical division of labour in terms of control of the system. 

This leads to the establishment of a secondary contradiction between these nodes as 

represented in the model of activity incorporating IT (see Figure 26 page 194).

Another noteworthy factor in terms of guiding the development of the research was the 

interest expressed by one of the consultants in the use of questionnaires as being 

something 'that the nurse should be able to relate to.' The issue of questionnaires was 

discussed in initial meetings, before visits had begun, and were something the clinicians 

were keen to adopt. Although questionnaires did not fit in with the aims and objectives of 

the research, it seemed appropriate to show that clinician's feedback was taken seriously, 

particularly during the early stages of the fieldwork. For this reason, a questionnaire was 

produced, one based on other work that had been done to develop questions that targeted 

activity theoretical concepts, although their use as the basis for 'questionnaires' had not 

been explored by the authors (Kaptelinin, Nardi et al. 1999; Mwanza 2002), who describe 

them more as questioning routes or guides.

The organic nature of the ORRPA cycle is in keeping with aims of AR in general, and the 

emphasis that SSM places on the comparison of the representation of a problem space 

and discussion of its potential resolution. This allowed for the researcher to gain insight, 

and obtain data, on many of the different social, political and cultural aspects of the 

wound clinic environment. This embedding of the observer into the wound clinics, 

contributed to their inclusion, in a certain capacity, into the clinical environment, as well 

as the clinicians inclusion in the design process. This contributed favourably to the 

clinicians accepting the new technology (WICT) into their established paper, and 

technological information system.
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8.4.3. SSM Structuring of Feedback and Input into AT

The iterative process of feedback and revision recommended as part of SSM was 

conducive to facilitating understanding of the activity system. This was achieved in terms 

of clarifying the balance of the space between design and use activities in terms of the 

relationships established as part of the incorporation of new technology.

The potential of Activity Theory for ISR has been identified in the literature, although it 

is also recognized that there is a lack of methodology in terms of application of the 

theoretical framework to specific problems (Korpela, Mursu et al. 2004). AT places a 

premium on understanding the historical and cultural aspects of systems of activity, 

although not seeking to directly bias any analysis towards those elements. Given that the 

technological components are explained in terms of their use activity, it is perhaps 

understandable that AT provides a sharper focus on the 'soft' elements of a system, while 

focus on technological components is shifted towards interpretation in the context of use.

Action Research has been identified as a means of broadening the horizons of AT with 

respects to ISR, to establish a methodology that can bridge the gap between prescriptive 

design criteria and descriptive narrative of the use activity. In this work the methodology 

chosen was SSM.

SSM and AT share common elements, they both have a common concern with exploring 

the complexity of real world environments. They both recognise that there are complex 

systems of human activity which are difficult to describe, and, or understand. They both 

adopt a holistic perspective in terms of attempting to model these systems, and the 

interdependence of their different components. Both share an underlying belief in the 

importance of contrasting or opposing perspectives, be it in terms of comparison of the 

'real world' and the representation of the perceived problem in SSM, or in the inherent 

tensions that are taken as the driving force of the evolution of an activity system in AT.
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It has been suggested (Turner and Turner 2002) that SSM has not been shown to map into 

certain evaluation categories or zones, or individual evaluation methods. This is 

interesting in that Checkland specifically cites two of the zones named by Turner and 

Turner (efficiency and effectiveness), as part of his criteria for evaluating if desirable 

changes are feasible (the '3 Es' (Checkland and Scholes 1990 p39), the third being 

efficacy). Turner and Turner also point out that a weakness of SSM is the difficulty 

'interfacing' it with other methods, that there is a lack of clarity in terms of how it can be 

applied in combination, although it has been recognised that such an application would be 

of interest. This work has taken up this challenge, and has indeed found that SSM was 

useful in terms of complementing an AT analysis of a complex system of human work. 

Moreover, SSM complemented one of the key weaknesses identified with AT in the ISR 

arena, the lack of tools and methods, specifically graphical representations of activity that 

extend beyond the Engestrom triangle. AT complemented critiques of SSM that it lacks a 

means of stepping beyond problem and system description, into the evaluation zones 

cited by (Turner and Turner 2002) after Smithson and Hirschhiem (1998), particularly in 

terms of understanding the issues of the evaluation itself, a thorny task at best.

Aside from the descriptive incremental complementarily of SSM and AT, the main aspect 

of practical input of SSM into AT came in the form of the generation of conceptual 

activity models (CAM). These were particularly useful in this work (see Figure 21 page 

172), and were more detailed than the conceptual models provided for in SSM. This level 

of detail was resolved to attempt to provide a level of abstraction of the activity that goes 

beyond what SSM normally prescribes for a conceptual model, achieving a higher level 

of granularity in terms of description of how the activity flows. While bearing some 

similarities with other diagrammatic representations, these fell short of what might be 

found in a DFD or a Use Case diagram, given that their purpose was not to model data 

flows, or control programming structure.

hi this work, the AT analysis was fuelled by the whole process, and data gathered 

through SSM. As has been stated, there was often an incremental development of the
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activity system of the wound clinic, however the principal source of input from the SSM 

into AT were the CAM of the wound clinic activities. Figure 21 on page 172 is the most 

developed example of this. Further work in terms of developing more informed 

guidelines for the generation of C AMs could be built up as part of exploring the degree to 
which CAMs could help support the 'operationalisation' of AT

Both the rich picture and the root definition fed the development and understanding of 

activity of the wound clinics within the hospital trusts. However their input was on a high 

level, one of identification of the principal actors, and graphical representation of the 

problem space in such a way as could be feed back into the analysis as part of the 
ORRPA cycle of AR.

To date, the insight that Checkland showed into the nature and understanding of 

(appreciative) systems thinking as a powerful tool for understanding and defining 

complex problems, continues to be built on by continuing action research (Checkland and 

Casar 1986). Despite these refinements, including realising the importance of context, 

history, and culture of a problem space, or the influence that researcher experience will 

have on their abilities and performance as a SSM investigator; and reformulations of the 

procedures and methods advocated to address the resolution of a problem. SSM still 

remains true to the Action Research paradigm in its minimalist form of'look, think, act.'

The fieldwork as it took place is shown in Figure 29, in a structure that adheres to 

Checkland's SSM, and to Action Research in general, in that the findings from practice 

are used to refine the framework of knowledge, which in turn allows for further practical 

findings to be assessed anew (Checkland and Scholes 1990). Also in line with Action 

Research, and most socio-technical research, there is no clear end point, given that the 

cycle feeds itself, in a continuous process of change (Mumford 1991). This feedback 

cycle supported the development of the activity system modelling. The comparison of the 

present activity with the change activity in terms of what was desirable and what was
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feasible lead to a clearer understanding of the different components of the activity system 

and their relationship in terms of the clinicians objectified motive.
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Figure 29 Overview of praxis

8.5. Research Validation

Research validity can focus on two things: showing that the work was relevant, and on 

showing that is was rigorous (Keen 1991). Relevance will be assessed in terms of the 

research aims and the contribution to knowledge made and will be discussed in the next 

chapter. This section will focus on validating the research in terms of rigour.

Triangulation was one of the specific techniques used to establish validity of the findings 

of this research. Triangulation by method can be augmented by triangulation of findings 

from the different cycles. Comparison of similar findings from the different clinics, and
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m the different cycles of the research, also supported the validity of findings. Examples 

of how findings were verified across the different data collection methods that were 

applied in the different clinics are given in Table 8-3 and shows how internal validity of 

the research findings on which the activity model was based can be established.

Naturalistic Observation 'In-depth' Interview Focus Group Interview

'Patient's notes' containing
data are often not used as part

of diagnosis and suggested
treatment.

The 'notes' are very bulky
and, it can take too long to
look through them, only to

find that they are not legible
anyway.

The 'patient's notes' are
important and there is

important information in there,
but if the patient has a long
history and the 'notes' are

very big, there is not enough
time in clinic to search

through them. (This led to
exploring ways that the 'notes'

could be brought into the
clinical activity, fusion,
visualisation KDD...)

Clinicians often remember
the previous results, and then

check the form afterwards.

This might be the case if the
clinician knew the patients
history well, due to regular

visits, or in the case of
inpatients. (This was the

refutation given in several
interviews, however there

remains an unresolved conflict
between what observation

revealed and what the
clinicians said.)____

Pathology results are copied 
onto the WAF.

It is good to have access to
important results synthesized

in one place, almost like a
summary, and the actual

results are stored in the 'notes'
which can always be accessed

in clinic.

The same explanation was
given here, that it may have

appeared that way, but that in
fact the WAF is very

important to help monitor
changes in the wound, not just

in the short term.

Table 8-3 Triangulation of findings

There are three main criticisms that were felt to be of concern in terms of evaluating the 

rigour of this work: the contingency of the research findings (highly contingent is 

equivalent to low external validity, which parallels 'generalisability'); low control of the
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environment (low repeatability); and personal over-involvement (lack of objectivity or 

researcher bias). In this work these were addressed in terms of:

• 'Generalisablility': A key point appertaining to the generality of research 

findings is to effectively use successive iterations in the AR cycle so that the 

research design allows for successive iterations of data collection to be interpreted 

using the same units of analysis in relatively independent settings. There are two 

points that reinforce the external validity of the AR paradigm applied in this work. 

Results were consistent both across the different iterations of the ORRPA cycle 

and also in the different clinics involved; and the use of the same unit of analysis 

was applied in all cases, to produce a synthetic model of the activity. The same 

findings across different iterations of the fieldwork, and in the different clinics, 

support case for external validity of the findings.

• Repeatability: Rigorous reporting of the fieldwork and a detailed description of 

the research design used are given to attempt to counter critiques of the research 

being difficult to replicate by another researcher.

• Research bias: Clear declaration of the research and researcher philosophy are 

used to establish the potential bias that may be conditioned by the nature of the 

research (see section 3.2). Research and researcher bias were also considered in 

more detail in section 8.3, which examines limitations of external validity in terms 

of researcher bias.

These can be rephrased to reflect the criteria proposed by Lincoln and Guba in chapter 

three (section 3.7):

• Credibility (internal validity) was established via extensive visits to the wound clinics 

and involvement with the Trust employees, over a prolonged period; triangulation of
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information obtained from different data sources (clinics, methods and iterations); and 

feedback from clinicians to judge the accuracy of findings (respondent validation).

Transferability (external validity) was established by describing the research findings 

in the context of the Trusts, establishing findings from different clinics via thick 

description of the details of this. This allows the reader to interpret the account in the 

context of the different clinics involved and across the different cycles of research.

Dependability (reliability) and conformability (objectivity) were provided by explicit 

declaration of the research underpinnings and processes, whereby the data were 

collected and analysed. This allows the reader to relate to how and under what 

assumptions the raw data were obtained.

8.6. Limitations of the Research

Limitations of Activity Theory

The division of labour and rules nodes are not implicit in the schema produced by 

Engestrom, who may have misrepresented the general theory of activity, based on the 

original work of Russian psychologists, and originally proposed by the Soviet troika (see 

Appendix Two: Expansion of Theory Used in this Work), in terms of the collective or 

individual nature of the subject. One of the reasons that so many publications citing 

cultural and historical Activity Theory (CHAT) lack any real contribution outside of 

narrative reporting of a particular intervention is that CHAT is in itself limited to what it 

can explain about the relationship between the collective nature of activity (an inherent 

idea to the general theory of activity) and the necessity to address activity at the 

individual level if any real contribution is to be made.
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Engestrom seems to be caught up in the developmental role and the cultural and historical 

antecedents of the activity, and does not focus on the practicalities of addressing activity 

at the level of an individual; i.e. only one clinician can apply the dressing, or look up the 

'notes', or decide the treatment regime, there is no collective wound healing 

consciousness, and it is up to individual to make these decisions. On the other side of 

this, it must be remembered that these actions are formed by the collective activity of 

wound care, and that it is this holistic view which gives Activity Theory its power as an 

interpretive framework. Whether this is as a critical or constructive force is something 

that is not yet clear and an area that demonstrates the shortfall of lacking a unified praxis.

A positive contribution made by Engestrom's CHAT is the power of having an iconic 

figure like the Engestrom triangle, albeit if only applicable at certain levels of abstraction 

and analysis. The operation level is largely ignored, with no provision for balancing the 

objectified motive, the activated goal, and the material conditions, until it can be 

incorporated into the AT framework, in the same way as mediated action has been, it will 

continue to limit practical recommendations AT can make to the structure of the lower 

level of operational design: i.e. developing the WICT interface, or resolving issues of 

access and storage to the WIS components.

A limitation of Activity Theory if it is to move beyond requirements specification is that 

there is no notion of time implicit in the theory, there is no provision for sequence, and it 

can only provide 'snapshots' of activities at one point in time. This problem can be 

further complicated in terms of trying to attempt to model the whole activity system, 

where the different actions and operations of the central and support activities are all 

interconnected and support each other, something which Engestrom's triangle cannot 

represent, and is also true of the current conceptualisation of Activity Theory that CHAT 

proposes. This can make the often detailed operational granularity of analysis required 

opaque.
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Operationalising Activity Theoretical Concepts

While including the users may not in itself be something new, in the case of applying 
Activity Theory to the IS domain other work has proposed methods in the form of 
'operationalised questions' that can act as a guide to systems analysis, and afford the IS 
investigator detailed knowledge of the activity system (Kaptelinin, Nardi et al. 1999; 
Mwanza 2002; Quek 2003). In an attempt to provide Activity Theory 'tools' that non- 
specialists can use, investigation is steered towards observer exclusion, more than user 
inclusion. That observation notwithstanding, it has been the experience of this research 
that such methods, which would be better described as proposing an 'instrumentalisation' 
of Activity Theory concepts into simplistic questions; while they might afford a 
superficial impression of the activity, are still dependent on the insight of the researcher 
to interpret them correctly, and hence the researcher's knowledge of activity theoretical 
constructs. What is lacking are other tools that might open up the application of Activity 
Theory to researchers inexperienced in its use. Korpela observers that Unified Modelling 
Language (UML) Use Cases, action case modelling, and conceptual models might bridge 
the gap between IS analysis and software development, pointing out the need for activity 
based methods (Korpela, Mursu et al. 2004). However, they make no explanation of the 
mapping of the mediated actions that make up the activities to the case descriptions, and 
this is an area where further Action Research might to what Korpela describes as a 
'cookbook on Activity Theory in IS'.

Embedding of the Observer

The idea of involving the user in the design process is a good one, and has already been 
suggested in other research areas. It has been proposed by Nardi, Christiansen, and 
B0dker (B0dker 1991; Christiansen 1996; Nardi 1996b), as a means of enriching the 
investigators knowledge of the activity, and hence the quality and findings made about 
the activity system. This work can report that it was a vital part of understanding and 
representing the activity system of wound healing, a task that was facilitated by the
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Action Research paradigm (SSM), in terms of regular feedback and agreement of 

common steps to be taken, such as when formulating the plan for the next cycle.

From the outset, the nature and behaviour of the researcher during the fieldwork was an 

important concern, and set the standard for the remainder of the research. Initial 

observations made were accompanied by the initial impressions of the researcher by the 

staff in the clinics. This is not a trivial consideration, given that one of the objectives 

postulated was establishing the researcher within the wound clinic community to afford 

an inside view of the activity. Adopting a participant view, ethnographic in the need to 

understand the community to as great an extent as possible, was one of the ways 

suggested for studying the activity, with a view to understanding the goal oriented 

motivations and the hierarchical nature of the activity system. Given the fast pace hectic 

nature of the clinics it is understandable that not all members of staff would be as 

enthusiastic about achieving the research goals as the researcher. This is not something 

that can be factored in to a study involving researcher participation, but it is something 

that must be considered when assessing the validity of the observations made. While 

personal impressions are always dangerous in research claiming to be scientific, which 

should possess the quality of being repeatable, reaching the same conclusions 

independently, it is naTve to want to remove any subjectivity from a personal account 

such as ones inevitably produced during Action Research in a natural field setting.

Translating the demands of Activity Theory, such as affording an embedded observer 

perspective is vital, but not easily achieved. It can be difficult to assess to what extent this 

has been successful. The level of participation, the extent to which the researcher can 

make any claims about this is also complicated, for obvious reasons. Reporting such an 

experience cannot be objective, given that it is based on the researcher's own views about 

themselves. However this limitation has also been described with regards to the nature of 

scientific knowledge, placing it as a social construct based on two key premises: one, that 

knowledge cannot be known separately from the 'knower'; and two, that it is a meaning 

making activity 'enacted' in particular communities (Orlikoswski and Baroudi 1991).
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Success or Failure?

After reading the accounts of the tests carried out as part of the third cycle, it is clear that 

the use of the new technology in clinic cannot be labelled a success. The researcher made 

considerable efforts to include the end users in the design and development process, to 

foment a two way exchange of knowledge between the practitioners and themselves, as a 

means of designing something that they felt they had contributed to. However, not all the 

tests were successful in achieving the goal of fully incorporating the new technology into 

the activity.

While this research does not claim to fully establish integration of ICT into the clinical 

activity, given the reporting of the live tests in chapter seven, it does draw attention to 

some of the areas where that potential may be realised; which can in turn act as a guide 

for where design and development should best focus their efforts. Learning based on the 

practical advancement of the wound care activity via superior data manipulation and 

control that ICT has the potential to realise, was the main aim of the practical drive of the 

Action Research fieldwork, but it was not the only one. Making the clinicians aware of 

the potential of information technology, allowing them to explore the uses that it can be 

put to in their area of work, and using this exchange of ideas to promote mutual 

awareness of and expose some of the limitations existing within the organisational 

structure they are part of was also an important part of the action component of Action 

Research.

The introduction of new computer technological artefacts to replace the paper-based ones 

currently in use generates internal tensions; these must be resolved for the activity to 

advance, as stated by Engestrom (Engestrom, Engestrom et al. 1988). If the activity 

systems does not evolve, it will lead to total failure of the activity system. Of course it is 

possible that this representation relies on good faith of all involved, in that progress 

towards a more advanced form of the activity (i.e. using ICT to collect data) might fail
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due to lack of interest by the user, as described in the healthcare domain by (Fischer, 

Stratmann et al. 1987).

It has been argued (Hewett 1991) that the only way to really learn is via failure. Using an 

analogy from another field of design, he proposes that engineers learned to build better 

bridges, by means of design failures, and that we only learn about design from making 

mistakes and assessing the mistakes made. He suggests that it is the same for the design 

of computer artefacts, where given the difficulties in terms of evaluation (unlike bridges), 

that if we were to design something that received nothing but positive feedback and 

evaluated, there would have been nothing to learn from the experience. Indeed, Hewett 

goes as far as to claim that if we do not make any mistakes, then we are not really 

creating something new, that if we do not fail, at least at first, there is nothing to be 

learned from the experience. It is possible that publication bias is one of the reasons why 

there are few accounts of clinical information systems that describe themselves as 

'failures', indeed in the wider information systems community it is not a common 

occurrence, and reports tend to gravitate around large organisations and address failure at 

that level.
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8.7. Conclusions

Finding
Activity models of the wound healing activity 

system situate the ISO activity within 
contextual design space of the NHS strategy

The whole activity system as the unit of 
analysis allowed evaluation to be extended to 

all levels of the NHS
Clinician's need to develop artefacts 

themselves
Goal conflicts lead to activity system 

breakdowns
Potential benefits are not to the clinical 

activity, but to the larger whole of chronic 
wound care

SSM structuring of feedback was conducive to 
understanding activity systems in term of the 

space between design and use activities

Contradictions can occur at different levels of 
the activity system

Breakdowns in the activity system 
incorporating ICT in wound healing clinics 

within the NHS
Inclusion of user in designer process was 
conducive to emic view of activity system

Outcome
Evidence of value of Activity Theory to ISR 

(design)

Evidence of value of Activity Theory to ISR 
(evaluation)

External IT strategies are incompatible with 
this aim

Different goals are often not realised by 
classical systems analysis

It is difficult to encourage users to work 
towards a benefit they are not the direct 

recipients of
SSM and soft systems thinking have many 
conceptual communalities with AT. One 

problem is that they share a common 
weaknesses, the lack of structuring technical 

requirements
These can be interpreted in terms of the whole 

activity system, not limited to one level

Evidence of value of Activity Theory to ISR

More involved understanding of motives at 
different levels

Table 8-4 Outcomes that support the case for Activity Theory

The aim of this work was to present evidence of and expand on learning about the value, 

in terms of operational application, of Activity Theory as a tool to aid design and 

evaluation in information systems research. This aim has been achieved, and findings 

show evidence of areas where Activity Theory was useful to the task, and others which 

show some of its limitations. These findings are synthesised and shown as either 

supporting the case for Activity Theory (see Table 8-4) or else critiquing areas of 

weaknesses (see Table 8-5). These will be taken up in the next chapter in terms of future 

work to address some of these shortfalls.

235



Chapter Eight: Analysis, Reflection and Findings

Finding
Activity Theory concepts are difficult to 

objectify

Activity Theory research involves lengthily and 
involved field research

No clear mapping between material conditions 
and operations and technical design issues

Activity Theory can only represent 
chronological 'snapshots' of the activity

Lack of a conceptual framework to show 
connection between sub-components

Outcome
Lengthy process of researcher training may 

detract from application in field of IS
Longitudinal studies or ethnographic research 

approaches may make Activity Theory too 
slow to deal with the rapid pace of ICT 

innovation
Difficult to 'operationalise' Activity Theory 

beyond the level of actions
No temporal analysis of the activity system is 

possible
Cannot provide the detail of analysis to extend 

level of relating actions and operations in 
supporting activities

Table 8-5 Critical outcomes that point out weaknesses in the theory
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9. Chapter Nine: Summary, Conclusions, and Future 
Research

Chapter objectives:

• To summarise the work done;

• To assess the conclusions in terms of the aims and objectives;

• To evaluate the work's contribution;

• To suggest directions for future work.

9.1. Summary of the work

The point of departure of this work was the desire to understand why computer 

information technology has diffused so slowly at the clinical level. To understand this by 

direct experience, wound healing clinics were used as test sites, where the process of 

introducing this technology into their activities could be effected, studied, and evaluated, 

and the learning used to address some of the issues of ICT diffusion in clinical medicine 

in general and wound healing clinics in the NHS in particular.

In order to do this a practical procedure that could furnish data would need to be 

complemented with an acceptable measure by which to generate any evaluation. For the 

first requirement, an Action Research paradigm formed around Checkland's SSM was 

used. SSM is by its own definition Action Research, and as such over the years since it 

was first formulated, has been refined and changed to incorporate new learning. With this 

in mind, and wanting to maximise the inclusion of the subjects in the research process, 

and the researcher into the clinical activity, a cycle of Observe, Report and Represent,
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Reflect, Plan and Act (ORRPA) was devised. It was then used to implement the

practicalities of the empirical work necessary to producing and testing ICT as a support 

tool for wound healing data management.

The practicalities of attending the wound clinics, and interviewing Trust employees were 

resolved, and participating wound clinics were duly observed using a combination of data 

collection methods and apparatus. Analysis of the data was used to produce rich pictures 

and conceptual models of the clinics and their relationship within the NHS Trust 

environment. These in turn formed the basis of the generation of activity models of the 

clinics and the network of associated activities in which they function. Analysis of wound 

clinic documents was used in combination with feedback from clinicians to produce a 

prototype wound database that would provide structure to the wound core data set. This 

was then implemented on a Psion V PDA (WICT), which was used in the clinics to test 

electronic data manipulation of the wound data. This was accomplished as part of an 

interactive cycle, where feedback from the clinicians played a central role, both to ensure 

their inclusion in the process, and to enrich the researcher's understanding of the 

operations, actions and activities involved. A simple information system (WIS) based on 

use and backing up of data collected using the WICT was tested in live clinics, and this 

experience was used to generate activity models post hoc.

Activity Theory was used as a means of interpreting events in the wound healing clinics, 

in terms of their activities, crossing organisational boundaries, to produce a model of the 

activity system in terms of mediated actions as the unifying goal. This powerful utility of 

Activity Theory is often cited as using the whole activity system as the unit of analysis. 

However, there is some grounds for considering mediated action as the unit of analysis, 

which has proven useful to allow evaluation to focus on understanding the wound healing 

activity in terms of the overall objectified motive; in turn, highlighting tensions, and 

disturbances that led to breakdowns between the different components of the whole 

activity system.
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A summary of what was done in terms of 'look think and act' for each of the cycles is 

given in Table 9-1.

Cycle 0

Cycle 1

Cycle 2

Cycle 3

Look 
(observe report 

represent)

Initial observations; 
Descriptive narrative.

Wound activity in the 
context of NHS Trusts 

(network of support 
activities); 

SSM models, high- 
level activity.

The design process; 
Learning from 

observation and 
interviews; 

Deeper focus on 
clinical core activity; 

SSM models low 
level activity

Reporting of tests; 
Interviews with 

subjects; 
Focus group.

Think 
(reflect plan)

Focus of research 
strategy.

Activity model of 
network of activities; 
Contextualisation of 

research (practicalities 
of ICT development)

Activity model of 
clinical wound care; 
Testing strategy for 

WICT

Activity model 
incorporating ICT.

Act 
(Action cycle)

Honorary contract; 
Schedule visits to 

clinics.

Development of 
prototype of WICT; 

Continued visits; 
'in-depth' and focus 

group interviews.

Train subjects in use 
and arrange testing 

schedule.

Final meeting; 
Respondent 
validation; 

Future work.

Table 9-1 Summary of different cycles of research

9.2. Conclusions of the Research

The thesis set out to contribute to the IS domain, a multi-disciplinary and emergent field 

that sits on the border between the socio-cultural and organisational, and the technical, 

(hardware and software), elements of the symbiotic relationship between man and 

machine, necessary to establish a scientific approach to IS as an academic field of 

research. Having situated the research on the social or human side of the division, it 

follows that any contribution claimed will also assume this position. In presenting a 

contribution to ISR the limited application of the technical side of the division must be
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acknowledged, indeed, some technical aspects have been largely overlooked or ignored. 

This was done in part due to the bias of understanding the social and cultural elements of 

the activity, something which could be achieved with a minimal functional prototype IS. 

While technical issues must be taken into consideration, alongside social, cultural and 

historical factors; in this work, the focus of the research aim was such that the 

development of technical components was taken as a vehicle to better understanding the 

activity, and not as an end in itself.

Conclusions have been divided up into practical ones that are directly linked to the 

domain being researched, and not directly connected with the aim of research, and 

theoretical ones that are directly relevant to the research aim in terms of the thesis, and 

the strategy put in place to explore it.

Conclusions about the domain (NHS wound healing clinics):

These are divided up into conclusions referring to concerns of the applicability of the 

methods used to analyse data collected, and conclusions directly related to the specific 

findings from the fieldwork based on the wound healing clinics included in the study. 

These are both considered in the light of the NHS strategy for healthcare 1998-2005.

With regards to the establishment of clinical IT, the NHS strategy gave itself targets that 

were very high level and far removed from those that must ultimately be implementing 

them, the clinicians. The goal driven targets that are listed in the strategy document may 

appear to steer the NHS towards IT integration and diffusion at all levels, but these (the 

targets) cannot be achieved without the clinicians themselves. Perhaps something that the 

1998-2005 strategy fails to fully assimilate, although it did recognise the need to include 

the 'user' as part of any long terms strategic initiative. However the strategy fails to 

bridge the gap between the different levels of activity. Given this, Action Research was a 

useful paradigm in terms of involving both the researcher and the participants in the 

process of introduction of specific ICT into wound clinics.
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The NHS strategy oversimplifies issues at the clinical level, if they are really even 

considered at all. As such, no prescription of method of analysis that includes social, 

political, or cultural aspects of the systems being explored at that level is mentioned. The 

strategy, and indeed the NHS' Health Technology Assessment programme (HTA) does 

support, in principle, participatory methods. However, no specific method of 

investigation is prescribed in terms of systemic analysis. In this work, the application of 

AR (SSM) and AT in concert, has explored the cultural aspects of the clinics, and 

developed a deeper understanding of the requirements and capabilities of the clinicians. 

This addressed where the strategy has been least specific in terms of recommending 

designs that move away from established methods of conducting clinical research, such 

as the randomised control trial (RCT).

Other conclusions not directly related to the Information for Health strategy for the 

modern NHS 1998-2005 are:

• The potential of ICT for wound healing has been identified at different levels (clinic 

and wider activity), but only if usage can be integrated.

• Breakdowns occur at the level of technical use (the operational level); at the level of 

integrating new tools into the treatment and healing process (the action level); and 

between interrelated systems with conflicting motives (the activity level).

• Clinicians are unwilling to make the step of surrendering control of their data (maybe 

as they have seen other 'strategic initiatives' amount to no practical benefit -while this 

may be speculative, it draws on the data collected from different clinics, methods and 

iterations of the fieldwork).

• Cultural mediated tools, such as the WAF, enter into an activity through use via a 

process of evolution and change of the cultural environment, and if they are imposed 

externally can lead to breakdowns.

• Wound healing is a complex activity, where contradictions between the individual 

clinics and the wider wound care domain, make the establishment of ICT difficult, 

due to a conflicts in their activated goals. Goals driving IT use are misdirected: the
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goal of whole wound activity is incongruent with the individual clinicians and clinical 

activity system.

• CBT-ICT may diffuse slowly due to the breakdown between organisational levels of 

strategy and community levels of practice. This was what was observed in this work.

• User technological skill may be a limiting factor or a bottleneck for progressive work.

• Potential areas where technology can best enhance the activity have been identified, 

and can be explored in future work.

Conclusions about the research strategy (connected to the research aim):

• AT is relevant to this work on an epistemological level, but the lack of an agreed 

'operationalised' framework (practical tools, rules and procedures) may hinder and 

ultimately limit its scope, range and depth in ISR.

• hi terms of applying AT, practitioner (researcher) skill is an important factor, as are 

interpersonal skills and other issues that are difficult to factor for or control for in a 

practical or scientific manner.

• The Action Research paradigm can greatly enhance the analyst understanding of the 

activity system.

• SSM is contingent to the praxis of developing Activity Theory modelling of activity 

systems. Conceptual Activity Models based on SSM's conceptual modelling provided 

a graphical means of representing activity flows that promoted understanding of the 

activity systems.
• SSM and AT, are compatible in their explication of tensions and contradictions as a 

driving force behind change. Both use this as an empirical base from which to 

understand and represent an activity, or specify a problem space.

• In general SSM Mode 1, and 2, and analyses One, Two, and Three, enriched the 

understanding of the activity across the different levels of abstraction, bridging the 

communal, social, organisational structure to provide a clear understanding of the 

culture and tensions that shape the activity.
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• The ORRPA cycle, adapted from general AR concepts and soft systems thinking 

(SSM) has proven useful with regards to:

o Subject inclusion in the design process

o Facilitating internal evaluation by subjects (respondent validation)

o Comparison of use and design activities

o Establishment of awareness of the potential of AOAR

• Further work will be needed to reinforce any claims of AOAR, and validate its 

potential beyond the limits of this research.

9.3. Contribution to Knowledge

In chapter one the research problem was set out and the areas where this thesis' work 

would make a contribution proposed. Now that the work has been reported, it is 

appropriate to return to those areas, to assess if the task was accomplished and to 

highlight meaningful contributions that the thesis claims. Throughout, the dialectical 

nature of the work has been reiterated. This duality of theory and practice, which has 

underpinned the research philosophy, methods, analysis and conclusions, is also reflected 

in the presentation of this contribution.

The practical contribution was to address issues of technological change to wound 

healing clinics in NHS, specifically areas concerning the development process of ICT 

into the activity, and the effects that this might have on the domain. 

This was achieved in terms of:

• Identifying areas where IT has the potential to enhance the activity, in terms of areas 

of change that are both feasible and desirable.

• Assessing changes that the new tools could cause in clinical use and addressing the 

wider potential for wound care in general.
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• The activity models produced provided a description of wound clinical activity 

systems incorporating the different levels of abstraction (technical, communal, and 

organisational).

The theoretical contribution was to establish if an Action Research paradigm as 

concretised in the ORRPA cycle guided by Checkland's soft systems thinking embodied 

in his SSM, could be applied in conjunction with Activity Theory as a framework to 

facilitate design and evaluation in the ISR arena. The goal was to establish the 

compatibility of these 'unorthodox paradigms' via empirical work that validated their 

value as research tools. This was achieved in terms of:

• AT provided a framework that simultaneously helped understand and represent the 

complex systems of human work involved in wound healing, according to both the 

conditions of work as well as the object of the activity. AT takes some steps towards 

providing a frame of reference for both design and evaluation, but can difficult to 

implement in practice.

• SSM enriched the understanding of the activity theoretical modelling, at the level of 

structuring the problem domain, and representing it via conceptual activity models 

that stimulated meaningful and incisive feedback from participants.

An understanding of the historical, cultural and socio-political factors are necessary, yet 

often not described, in ISR. This work has contributed a way to improve understanding, 

and represent those social, cultural and historical factors by adopting an Action Research 

paradigm (SSM) incorporating Activity Theory as a theoretical framework in which to 

situate, describe and represent the wound care activity. Both as a practical framework to 

guide the understanding of requirement for the design phase of ISD, and for its potential 

as a tool for ISR to evaluate the design and use activity.
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9.4. Future Research

hi keeping step with the duality that has marked this thesis throughout, suggested avenues 

of exploration are also based on the dichotomy of theory and practice. On the practical 

side, with regards to the domain of chronic wound care, the research has identified many 

potential avenues of exploration that could benefit the activity. This has been based on a 

deeper, more involved understanding of the chronic wound healing activity, interpreted in 

the light of Checkland's idea for establishing desirable and feasible changes as the 

driving force for problem definition and conflict resolution. Suggestions were deemed 

desirable by the wound carers, but whether they are feasible in practice is a matter that 

only future research can determine.

Future work also addressed under the identification of potential (desirable and feasible) 

areas where IT could support the wound healing activity. These were an important part of 

the practical findings made in the course of this work, and were realised during cycle one. 

While these are not followed up in the course of the argument of this thesis, work carried 

out addressing the areas for future work involved in that potential has been published 

elsewhere. See the associated publications section further on for details of the areas 

investigated.

Areas of practical work that address the domain of wound healing include:

• To monitor the progress of the establishment of IT in wound healing and the longer 

term changes that this will bring to the activity system across the different levels of 

integration.
• Establishing a standard for the chronic wound healing data, as an extension to HL7 or 

SNOMED CT.

• Knowledge discovery in databases (KDD) and data mining into the wound healing 

data set.
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Development of a knowledge base for wound healing. One which could serve as a 

reference for knowledge dissemination, data mining and KDD. 

Expanding on electronic data, the concepts of visualisation fusion and information 

fusion can be applied to wound healing, and potential changes it could bring to the 

modus operandi of the NHS. A potential interface developed with the clinicians 

aimed at producing an information-rich view of wound data, showing different data 

types assembled under one view (data visualisation and data fusion) is shown in 

Figure 30.

Torso Mound 14/12/99 Ankle Hound 14/12/99

Patient number 
Patient name: 
Drug therapy: 
Known allergies: 
Previous treatments: 
Blood levels:
A detailed description of the patients state as 

whole, both of (he wound and their overall 
cal and mental state

Figure 30 Data visualisation and data fusion of wound data

• The need for an IT training programme for clinical staff in the NHS, as a prerequisite 

for any IT strategy for healthcare.

• Develop a deeper understanding of the culture of wound healing as a clinical 

speciality within the NHS, using more involved longitudinal studies to develop an 

ethnography of the consultant's clinic culture as part of the NHS
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• This work can be considered as ongoing. There is still a lot of potential for 

improvement, both in terms of the wound carer's IT skills, the infrastructure in place 
in the hospitals where they work, and the technology available to them.

Areas of theoretical future work are based on further exploration of the Activity Theory 
framework, in terms of:

• The generic concepts of Activity Theory need to be better applied and objectified to 
IS needs.

• Further Action Research should be conducted that extend more into practical areas 

than a PhD thesis research can.

• Development of standardised graphical software to instrumentalise the Activity 

Theory constructs to allow a more intuitive understanding incorporating the different 

levels that can be modelled as part of an activity system.

• The developing a structured methodology for Activity Oriented Action Research.

• Further theoretical discussion is needed to reinforce the case for the need of 

frameworks or methodologies in Activity Theory, something that can go beyond 

applying Engestrom's triangles.

9.5. Final Remarks

From the outset the domain of this thesis has been in a complex and difficult problem 
space. Clinical healthcare settings can prove difficult to research for many different 

reasons (Fischer, Stratmann et al. 1987). There are limitations on what can be 

accomplished in practice, as opposed to what is desirable in theory. There are ethical 

considerations when researching an environment with real patients that can restrict access 

and collection of data. There are political limitations and agendas that are far removed 

from the scope of a doctoral student carrying out research with the best intentions and 

commitment to scientific research. Some of these restrictions or limitations have been
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included in the story of this research, not because they hope to compensate for the 

critique that the research was not thoroughly planned, nor to refute claims that every 

contingency should have been accounted for a priori. They have been included as a 

measure of the authenticity of the process. It has been stressed that there are potential 

difficulties that can confound the reporting of research that follows a cyclic philosophy of 

feedback and change such as Action Research (McKay and Marshall 2001). These 

difficulties, if reported, may serve the reader to better understand some of the context in 

which the empirical work was carried out, and help contribute to understanding some of 

the factors that are inevitable when reporting work that is done in the field, especially one 

as intricate and involved as in this research. Descriptions of difficulties have been 

included, not to amplify the external validity or the claims of contribution to knowledge, 

nor because the findings would lack meaning without them. They have been included for 

the simple reason that events happened in the way they are reported. It may be argued 

that they do not lend anything to the argument of the account. While this may be true, it is 

also possible that the very things that are left out are the things that best describe the 

learning of the experience.

Any research project based in a natural work place setting takes place in the real world, 

not the systems thinking world of holons with their sums and parts, and any 

representational account, whatever the descriptive tools used must contain imperfections 

that mirror the reality they describe, as viewed through different analytical lens 

(philosophical, methodological, social, or individual-the researcher). In classical clinical 

research it is often required that every possible event and action be considered 

beforehand. That pilot studies be successful, that nothing can happen that the research did 

not take into consideration, that everything goes according to a plan established before 

any fieldwork begins. This leads to research goals that are massaged to agree with these 

criteria for what is acceptable research into the medical domain, and promotes a culture 

of disinformation, with respects to what has actually transpired, as opposed to what, and 

how, it is ultimately reported.
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Associated publications

In cycle one, feedback from clinicians led to the identification of potential areas where 

information technology could benefit the wound healing activity (shown in Figure 25). 

These were identified, but were not followed up on for practical reasons. However they 

are considered as important findings in terms of their potential to guide future work, both 

in wound healing and other medical areas which depend on synthesis of different data 

types. The development of a wound database identified also in cycle one, has been 

largely ignored in this thesis, as it moved beyond the focus of the research aims and 

objective. However some of these findings appear published elsewhere.

Issues of wound data focusing on the potential applications of data fusion, data 

visualisation and data mining for wound healing appears published as: 

(Sanchez and Plassmann 1999a) "Dynamic Medical Data Fusion and Data Mining in the 

Wound-Healing Process." Health Informatics Journal 05(04): 213-216.

An exploration of ties with digital image processing of colour wound images as part of 

the wider potential of automatic infection detection in a wound healing database 

incorporating different modes are published as:

(Sanchez, Plassmann et al. 1999) Image Processing in a Multi-modal Wound Database. 

3rd Meeting on Measurements in Wound Healing, University of Southampton.

The representation of different data modalities of wound data focusing on storage, access, 

and integration, and the application this may have for chronic wound treatment in general 

are published as:
(Sanchez and Plassmann 1999b) A Multi-modal Wound Database. ISSI'99 The 6th 

Congress of the International Society of Skin Imaging, The Royal Society, London, UK.
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The praxis of the fieldwork, and the practical results of the research, especially in terms 

of the arguments presented in this thesis making the case for Activity Theory as a tool 

supporting evaluation of IS in healthcare are also published elsewhere:

(Sanchez and Plassmann 2003) Evaluation of a Mixed Media Data Collection System in 

Clinical Medicine. ECITE 2003, The 10th European Conference on Information 

Technology Evaluation, Institute de Empresa, Madrid, Spain.

This paper presents an overview of the fieldwork carried out, focusing on evaluation of 

the data collection system using Activity Theory.

(Sanchez 2004) "A Chronic Wound Healing Information Technology System: Design, 

Testing and Evaluation in Clinic." Electronic Journal of Information Systems Evaluation 

7(1): 57-66.

This paper gives an updated interpretation of the findings from the whole research that 

were presented at ECITE 2003, focusing on deeper analysis of the activity system derived 

from the research, as a basis for evaluation of the different elements of the system.
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Appendix One: Research Protocols Used

Questionnaire - adapted from The Activity Checklist (Kaptelinin, Nardi et al. 1999) and 

the AODM (Mwanza 2002).

1. What sort of activity is involved in wound healing?

2. Why does the wound healing activity take place?

3. Who is involved in the wound healing activity?

4. By what means do they carry out the wound healing activity?

5. Are there any specific rules, norms or regulations that govern how wound healing 

is carried out?

6. Who is responsible for what, when performing the activity? How are their roles 

organised?

7. In what environment is the wound healing activity carried out?

8. What is the desired outcome (goal) of the wound healing activity?

9. How important do you think the environment is to help you meet your goals?

10. What tools are used to support the wound healing activity?

11. What rules affect the way wound healing takes place?

12. How do the tools used affect the way wound healing takes place?

13. How do different responsibilities contribute to, or restrict the activity?

14. How have changes to the wound healing environment affected the activity?
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'In-depth' interview protocol

Set the interviewee at ease.

• Explain that the work involves understanding what they do.

• Explain that the research is academic and will be used towards a doctoral thesis.

• Explain that the goal of the research is to explore how technology can help clinicians 

perform their activity.

• Assure them that all answers are confidential and that any use of the data will be done 

so in an anonymous fashion.

The goal is to obtain a clearer picture of the activity as perceived by the central subject. 

Aims include:

• To examine the activity over time and elucidate how the historical social and 

technical interactivity have shaped and influenced it.

• To understand how effects from other networked activities within the organisational 

structure relate to activity at the clinical level.

• To ascertain the motives behind the objective transformations mediated via internal 

artefacts.

This is a guideline of themes to be addressed in all the interviews, the direction that the 

interview takes will depend on the responses of the interviewee. The interviewer is not 

looking for one word, or short answers, but to build up an understanding of the activity in 

terms of the aims of the research. The questions from the questionnaire were also used by 

the researcher to focus feedback towards these issues in relation to the activity.

Administrative;

• How long have you been with the Trust/NHS?

» What changes have you seen to the way things are done? Who do you think was 

responsible for them? How have they affected you?
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• What changes have you seen in the Trust/NHS (management, organisation, 

accountability)?

• Have you seen any changes in the way wound clinics mange their data?

• Do you consider clinical data and administrative data in the same way?

• Do you feel responsible for supporting clinicians with their data?

Wound care experience:

• How long have you been working in wound care?

• How long have you been in the NHS-this Trust-this clinic?

• What changes have you seen to the way things are done? Who do you think was 

responsible for them? Are you happy with them?

• What changes have you seen in the NHS (management, organisation, accountability)?

• Do you think that administrative changes have had an effect on clinical activity?

Wound Assessment Form (WAF):

• How long have you been using a WAF?

• Do you know whose idea it was? Where the idea came from originally?

• How many versions have you used in clinic?

• How were the relevant data decided?

• How important do you think being able to change the format of the WAF is?

• Are there any other data that you would like to include on the WAF? (thinking here of 

colour pictures)
• What pathology is recorded on the WAF? Would you like to see more pathology data 

on the WAF?
• Has a patient ever been referred with a WAF form another wound clinic? How

compatible were the two?

Wound data:
» Do you think that appointment data are useful in building up knowledge of healing

chronic wounds?

268



Appendix One: Research Protocols

• What data do you consider the most important? Do you think that data on the WAF or 

the directly observed data (unrecorded) are the most relevant to diagnosis?

• Do you think that your data could be useful to others working in the same area?

• How would you like to see another clinic's data presented for you to use?

• Would you have enough confidence in data from another clinic? And from a national, 

or international, database?

• Do you think that paper based data are more reliable than electronic data?

Wound care activity:

• Do you feel that external tests or scan results can delay the treatment process?

• Are there times when focus is shifted from directly affecting the wound status?
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Focus group interview protocol

These were guided not by specific questions, but by themes that had emerged from 

observations and interview. Questions from the interviews were used as a point of 

departure, and models were also used to stimulate discussion in terms of the activity.

Initial themes included on the topic list used were:

• The use of technology in the clinic

• The potential of IT in wound healing

• Areas where that potential would be of most use

• Problems with the IT in the NHS

• Practical development issues (interface design, specifications, etc.)

More developed themes used by the researcher were:

• How do you feel the current data management system supports or limits your activity 

in clinic? Does it help you achieve your goals? How?

• How much wound healing knowledge is represented in the activity? How could this 

be represented, externalised and transmitted?

• Are there any conflicts between different goals? What are the compromises made? 

How do they limit the activity, in terms of rules and procedures?

• What facilities or constraints are present in the activity system in terms support and 

conflict? How are these perceived by the clinicians?

As discussed in the text, the focus groups were flexible in terms of exploring ideas and 

issues that arose throughout the research, and as in the case of the 'in-depth' interviews, 

the questionnaires were also used as the starting point and to focus the discussion.
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Protocol for testing in live clinics

Switch on the PDA

Run the WICT program
Enter clinician details

Start a new patient
Is MRSA present

Enter name data
Enter measurement data

Enter wound condition data

Enter other wound descriptions
Use of PDA
Keyboard
Touch screen

Access of help files
Use of operating instructions

Consultation among clinicians
Asking researcher how to do it

Closing WICT program

Switching off the PDA

Proceeding to backup area
(accessing the room was added after it was found to be locked)

Booting the laptop

IR Back up made

IR backup failed
Cable backup made
Power down laptop
Switch off PDA
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Appendix Two: Expansion of Theory Used in this Work

Systems thinking (Soft Systems Methodology)

Since its original formulation there have been four different representations of SSM 

(Checkland and Holwell 1998):

Blocks and Arrows (1969-1972):

The progenitor of what became know as SSM, the main focus was on effectuating change 

in a whole system, not on the introduction of a new one.

The Seven Stages (1981):

This incarnation has proved popular, due to its simplicity and logical sequence. It has 

been the one considered most influential on the methodology as shown in Figure 31. The 

seven iterative stages are:

1. The problem situation constructed or unstructured (a general statement of what it 

concerns).

2. The problem situation expressed (through the use of rich pictures).

3. The expression of root definitions of the system (looking at the system from different 

perspectives based on findings from the rich picture).

4. Representing the system using conceptual models (descriptions of the system based 

on the root definition)

5. Comparing the models produced with the perceptions of the real world problem (be 

this expressed by the actors or understood by the researcher). The aim of this stage is 

to seek to structure the definition of potential changes to the system.
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6. Suggestion of potential changes based on that are, in principle, desirable, and also that 
they are feasible (they could be implemented).

7. The agreed action is taken, changing the system, and enabling the cycle to begin 
anew.

Checkland is quick to point out that the numbering and order of the different stages 

represent a logical structuring of actions involved, but that in practice they need not be 
adhered to rigidly.

Step 1 
The problem

situation 
constructed

Step 7
Actions to
implement
changes

Step 6
Feasible and

desirable
changesStep 2

The problem
situation

expressed

StepS
Comparison
of models

with real world
(4 vs.2)

Systems thinking 
view of the 
real world

Step 4
Conceptual

models
(holons)

Step3
Root definition

of relevant
systems

Other 
systems conceptsFormal 

systems concepts

Figure 31 The seven stages of SSM
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Two streams (1988):

Changes to the importance given to the cultural, political or historical stream, as opposed 

to the logical stream of analysis brought about a change to the SSM. This now considered 

the "looking at a change process from the perspective of history" a vital part of 

determining what a particular group consider as significant to assessing 'their' system. 

Checkland notes that it was from 1981 onwards that SSM omitted the 'heuristic' 

separator of 'real' and 'system thinking about the real world' However, perhaps such a 

separator continues to remind us that any representation of a 'real world' problem will be 

conditioned by its own Weltanschauung, and can clarify certain conceptual issues 

(Checkland 1981).

Four main activities (1990):

hi its most recent appellation SSM focuses on the four activities that were always at its 

heart. These are self explanatory and are shown in Figure 32 after Checkland 1981 

(ibid.).

1. Finding out about the problem: all aspects, historically, politically, environmentally, 

etc. (stages 1 and 2 of the seven stages).
2. Formulation of meaningful and purposeful models (stages 3 and 4 of seven stages).

3. Debate: both to find changes that are desirable and feasible, and the resolution of any 

conflicts of interest that could stall the process (stages 5 and 6 of seven stages).

4. The agreed action is taken to effect improvement (stage 7).

The specific tools mentioned in stages 2, 3, and 4 of the seven stages (page 272) are 

explained in more detail below, the reader is referred to Checkland's book: "Soft Systems 

Methodology in Action" for a more detailed description of each of them (Checkland and 

Scholes 1990).
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A nch picture is a pictorial representation, often a caricature of a system or organisation 

that is drawn up to represent the researcher or investigators perception of the problem 
situation being studied.

Representation
or model

of purposeful
systems of

activity

The problem 
as perceived

a suggested
course of

action
to solve
problem

Comparison of models 
with perceived problem to

find
accommodations 

which 
allow..

Figure 32 The four activities of SSM

The root definition is based on the rich picture is an attempt to clarify the main processes 

and actors of the system, on which the conceptual model can be built. Checkland 

proposed the mnemonic CATWOE to aid in giving structure to the expression of the 

problem situation. It checks for six characteristics that should describe the activity in 

terms of: who is doing what for whom, and to whom are they answerable (or who could 

stop it), what assumptions are being made, and in what environment is this happening? 

(Avison and Wood-Harper 1990) If this question is answered well it should provide us
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with an accurate root definition. The words in bold, correspond to the letters of the 

acronym:

'Whom' is the customer C

'Who' is the actor A

'What' is the transformation T

The 'assumptions' are the Weltanschauung W

Whom they are 'answerable' is the owner O

Under what environmental constrains are the 'environment' E

The underlying thinking behind SSM is based on the inclusion of subjective perspectives 

from the different 'members of a system' not an attempt to suggest a pseudo-objective 

one on which to base changes. This finds root in the debate or comparison of what the 

modeller has represented with what the members themselves perceive. Of course this 

does leave it open to misdirection, but it is also the case that the goal of the methodology 

is to suggest changes that are desirable and feasible and that actually lead to a change. 

Whether that change is what was intended can only be ascertained in a subsequent cycle, 

and as Checkland says, there is no clear indicator of when to stop, and as such some 

latitude must be given to the systems analyst or researcher investigating the problem 

(Checkland and Scholes 1990).

An excellent overview of the history and philosophy of the Soft systems methodology 

can be found in Checkland "Soft Systems Methodology: a 30-year retrospective" 

(Checkland 1999).
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Activity Theory

Given that Activity Theory is relatively new in systems design and evaluation, and given 

the complex nature of the terminology it uses, this section presents an overview. From its 

roots in soviet psychology to its rediscovery and the potential scope of its application, the 

underlying concepts it is constructed or formulated through are not immediately intuitive. 

However, there is a growing debate as to the correct interpretation of later work based on 

the general theory of activity, drawing on its soviet roots, not subsequent adaptations, and 

the verisimilitude of some of the research that suggest methods to 'operationalise' it.

Activity Theory has evolved from the early work of Soviet psychologists. Its origins can 

be traced to Lev Vygotsky and his theories of cultural-historical psychology. A central 

premise to Vygotsky's concept of activity is that human beings have the ability and the 

need to mediate their actions via artefacts, which can be reorganised and passed on to 

subsequent generations (Vygotsky 1978). His main focus was towards language and the 

nature of cultural mediation, he considered signs as mediating artefacts of an activity.

The most important contribution of his work was his original concepts of artefact- 

mediated and object-oriented action to explain indirect interaction between a subject and 

their environment. The concept of the artefact, tool or instrument, is presented as a 

mediating device between the subject and the object, as represented graphically in Figure 

33 to show how the subject does not interact immediately with the object, but always 

indirectly, through instruments, tools or artefacts that serve as mediators of the activity. 

Vygotsky considered mediation to be central the human psychology (Vygotsky 1981 

p!66).
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Mediating artefact

Subject .-•-----------.---............ Object

Figure 33 Subject Object Artefact Diagram

Building on Vygotsky's work, another Russian psychologist, Alexei Leontiev 1 developed 

the notion that activity is primary, that action (doing) proceeds thinking or planning, that 

goals, intentions, cognitive processes, and abstract notions such as 'definition' and 

'determinant' arise as part of people doing things. One of the great strengths of Activity 

Theory is its ability to consider the consequences of these ideas from a broad spectrum of 

perspectives, ranging from cognitive psychology, organisational development, and 

politics, to practical questions of change issues in work practices (Morf and Weber 2000).

The fundamental unit of analysis in Activity Theory is human activity. Leontiev defines 

activity as:

"Activity is a molar, not an additive unit of the life of the physical, 

material subject. In a narrower sense, that is, at the psychological level, it 

is a unit of life, mediated by psychic reflection, the real function of which 

is that it orients the subject in the objective world. In other words, activity 

is not a reaction and not a totality of reactions but a system that has 

structure, its own internal transitions and transformation, its own 

development. " (Leontiev 1978 p50)

1 There is certain discrepancy with translation from the Russian, and Leontiev has been written as Leont'ev 
and Leontyev. In this work Leontiev will be used.
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Activity must be considered as a whole, and cannot be viewed as its constituent 

components or systemic dynamics, without breaking apart the essence of human activity.

Perhaps it is worth noting at this stage that what has come to be know as Activity Theory, 

referring to the soviet originated cultural or social historical research tradition is not a 

theory as such, in that are no fixed body of precise definitions (analogues to axioms). It is 

more a conceptual approach than a predictive theory, and is seen by Nardi as a powerful 

tool which serves to clarify the complex, often unseen, or unrealised interactions of 

human activity that was originally applied by the troika (the name given to the founding 

fathers of Activity Theory, who worked on it in the soviet union since the 1930s. It 

consisted of Vygotsky, Leontiev and another Russian psychologist, Luria) to understand 

the unity of consciousness and activity, and how they are mutually defining (Nardi 

1996d).

The main principles that embody Activity Theory:

Object orientation

An activity is always directed by a subject (or subjects) towards an object. It is the 

activity's object that which gives it a specific direction, and objective (Leontiev 1981 

p51). The object is connected to a motive in an activity, that is, that the subject's activity 

is motivated by, and via their relationship, with the object. Leontiev implies that there 

must always exist a motive behind people's actions, even if they are not aware of it on a 

conscious level. "Unmotivated activity is not activity devoid of a motive: it is activity 

with a motive that is subjectively and objectively concealed." (ibid. p59).

Hierarchical structure

Leontiev believed that the interaction between people and objects is hierarchical. He 

distinguished three levels: activities, actions and operations. These are defined after
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Tolman's translation (Tolman 1988), and the hierarchical nature and relation of the 
elements is shown in Figure 34.

• Activities are related to motives (highest level objectives) - which was linked to 
desire by Leontiev, although people may not be aware of them for what they are. The 
original term in Russian: dejaatel'nost, and its German translation carry a more 
developed meaning than the English word activity.

• Actions are processes that are aimed at achieving conscious goals. They have been 
described as similar to tasks in HCI, but it is generally accepted that a lot of the 
original Russian meaning does not carry over in the translation.

• Operations are similar to actions in that they are aimed at achieving goals, but these 
are no longer the conscious resultant of the action, instead they can be thought of as 
necessary to achieve a certain action.

Activity — Motive

Action —- Goal

Operation —* Conditions
Figure 34 The different levels of activity and their objectives

An example of this is riding a bike, an activity that can have different motives, such as 
exercise, transportation, racing, etc. In order to carry out the activity, actions such as 
break, pedal, turn left, turn right, etc are required, and these actions, must have a certain 
conscious goal, for example: going faster, slowing down, or changing direction. For these
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actions to be carried out particular operations must be performed; some, such as keep 

balance, change gear, apply front or back brake, or both brakes at once, are related to the 

riding of the bike, whereas other actions may be contingent to environmental conditions. 

For example: leaning in on a bend, hand signals in traffic, etc. When first learning to ride, 

these will be actions, as they will need to be mastered through practice, but over time, the 

rider will no longer have to consciously think of keeping their balance, or pedalling, as 

these will have shifted into the unconscious, and no longer be identified with a conscious 

goal directed process. This concept of actions shifting to become operations is another 

important principle of Activity Theory, and is explained in the next section.

Internalisation and externalisation

Internal activities (the traditional idea of mental process such as used in cognitive 

science), can only be fully understood if examined in the context of external activities, 

necessary as forming the basis of human cognition and activity as the transformation 

between the internal and the external, and vice versa. Internalisation is the transformation 

of external activities into internal ones. Internal activities are not limited to mental 

representations, but also the knowledge for use of tools and artefacts that embody and 

represent that activity. To return to the bicycle example, external aids such as stabilisers 

can help to learn to ride a bike until enough practice allows for balance to be internalised, 

and no longer need to recur to the external aids.

Externalisation on the other hand results when an internal activity is transformed into an 

external one. This may be necessary in order to decompose an internal activity, to 

understand where it may be breaking down, or if there is a need for collaboration in the 

activity by others, or if the activity is to be taught to others. For example, if a glassblower 

is instructing an apprentice, the internalised activities that they have acquired will need to 

be externalised, in order that they may be sectioned off and passed on, that is, the 

different actions, artefacts and tools that the activity needs are looked at differently when
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instructing someone in their use, as opposed to when doing it. This relates to what 

Vygotsky called the zone of proximal development, represented by the distance between 

learning something without assistance, and being instructed by someone experienced in 

the activity being learned.

Mediation

Activity Theory is strongly situated in the belief that tools mediate activities. The subject 

interacts with the object via the tool. Tools shape the way we interact with the real world, 

and their development and changes made to them usually reflect new knowledge and 

experience, such that it is accumulated in the tool over time.

Vygotsky (on human activity) identified two main, interconnected features that are 

necessarily fundamental for psychology: its tool-like structure and its inclusion in a 

system of interaction with other people (Leontiev 1981 p56).

This idea has important connotations for the analysis of human activity. Firstly, tools can 

be considered as psychological, and as such can shape the way we interact with the 

world. Secondly, tools are continually developed as part of an activity, which in turn 

evolves to incorporate the new tool, creating a continuous mutual restructuring of both in 

the process. This also implies that the tool represents the accumulated cultural and 

historical experience of those who sought to solve similar problems, and invented or 

reshaped the tool accordingly. In the case of a tool as a physical entity, their experience is 

embodied in the physical properties of the tool (shape, size, composition), as well as in 

the knowledge of its intended use and praxis (1993 Mammen).

An example of this could be the saw, which has changed over time, whether the different 

materials used in its manufacture (i.e. iron, bronze, steel), the development of the power 

saw with the advent of electricity, or in the different uses required, from felling trees to 

precision carpentry, these changes have built on the past experience of toolmakers. But
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the saw also embodies the knowledge of the carpenter, or the lumberjack, in the use of 
the saw, this is something that is acquired with experience, and it was that experience 
which allowed for different types of saw (hacksaw, jigsaw, chainsaw) to have evolved to 
perform different functions.

Development

The historical importance given to human interaction with tools and artefacts is an 
important consideration for Activity Theory. This development must be situated in 

context, given the evolutionary nature of knowledge and experience in tools and artefacts, 
which was only possible over time via a developmental process which is always ongoing.

The original Activity Theory triangle, or ring structure diagram shown in Figure 35 was 
later expanded on by Engestrom (Engestrom 1987; Engestrom 1990) who added the 
concepts of rules, community and division of labour to the triangle, influenced by 

Marxist ideology, in an attempt to situate activity in a communal framework.

Mediating 
artefact

Subject „ Object 
<^-^-^^''''

Figure 35 Activity ring structure
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The subject, the object and the tools, instruments or mediating artefacts are the same as in 

the ring structure, but Engestrom has added another level. The community is made up of 

the multiple individuals that share the same goals with regards to transformation of the 

object. The division of labour refers to both the horizontal division of tasks within the 

community, and the vertical division of power, and or status that exists there too. The 

ailes refer to the implicit and explicit regulations, norms, conventions and procedures that 

constrain and control actions and interactions with the activity system as a whole 

(Engestrom 1987). Engestrom's graphical depiction of this has become renowned in 

modern day Activity Theory, and is know as the Engestrom triangle, shown here in 

Figure 36 after Engestrom (ibid.)
TOOLS 

INSTRUMENTS

SUBJECT OBJECT

DIVISION 
OF LABOUR

COMMUNITY 

Figure 36 The extended Activity Theory triangle

RULES
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Dynamic medical data 
fusion and data mining 
in the wound-healing 
process
A. Sdnchez and R Plassmann

Peter PlanmMWi
Dip! l!*g.*ntj. PfiD
E/rail fftatsma-^ 'puni.ac *

Addrcu. tor cc»rcnpoodcnce 
Antomo Sanclwx 
OSc tftonl, WSc 
Unvcraty ol Glamorgan 
School o/ ConipJUf g 
fontypTKl* Water UK 
Tel -WIOJH43 ifl 1210

Wound heaJkifl Assessment is dependent on the 
quaBty of data collected About * patient and hit 
or her wound and the clinician's ability to evaluate 
that data and produce a diagnosis. Wound data 
has very little structure, with most patient-based 
data being stored in hard copy patient notes. The 
process of wound healing would benefit from a 
structured database to store all the different data 
types required and piovtde the dmidait with » 
quick and efficient tool to display any data 
requred. To achieve this, data visualization and 
data fusion will be used to bring together differ 
ent data modalities In real Urn*. The application 
Mill allow users to decide which data, or combina 
tion of data, they wish to view. Data mining win 
be applied to the wound data set. in an attempt 
to extract any hidden knowledge that ts not 
apparent. The database structure Itself wlD use a 
novel approach: object-oriented data streaming. 
This wMl allow new data types to be Incorporated 
into the database, dynamically and transparently. 
By structuring the wound data a first step will be 
taken toward! laying down « classification stan 
dard for wound-healing assessment

INTRODUCTION

Interviews with practitioners working in the 
field of wound healing liave revealed that 
clinicians are starting to realize the potential 
of using computer based tools to help them 
in their work [1|. The process of wound 
treatment relies heavily on the patient based 
wound data liut is collected and on clini 
cians' evaluation of these data. Wound-heal 
ing data like most medical data, are highly 
unstructured. Data collected are normally in 
a hard copy format and stored In a paper 
based dossiei: Ihe patient notes. Clinicians 
use the data they collect as a static aid to their 
diagnosis. They may look at various reports 
related to a particular patient s Immediate

condition, but have no access to the patient's 
complete medical history: This may be because 
of time constraints mheient in Ihe clinical envi 
lonmunl and logistical pioblems that limit the 
j« essibllity or display of the data.

Although a large amount of wound care data 
.in- tollected they may not be of much practical 
i.x- even if stored in an electronic format since 
llii'ie Is no generally accepted slandaid for 
wound description and classification. Digital 
Images of wounds may need to be comple 
mentecl by oilier information which can only 
IK-obtained from first hand examination [2|.

Ihe lollowmg pioblem areas have to be 
addiessed:

• Data are not structured (a common prob 
lem with all medical data).

• \o centralized system exists for storing all 
patient-based wound data.

• Nlo real lime electronic data collection tool 
exists.

• i ack of multiple access electronic data store 
.uid back-up.

• I here is no dynamic system that can deal 
with different data types.

• I here is no user-friendly data visualization 
loot

• I .ser defined cross-referenced multiple data 
analysis cannot be carried out

• 1 here is no accepted standard for wound 
tare assessment.

PROPOSED SOLUTIONS 

Data acquisition and modelling
on aileivieus. questionnaires ajid a study 

of various wound data collection sheets used bv 
clinicians the model of the flow of data in the 
process of wound healing shown in Figure 1 has 
been produced. I 'sing tliis model, a prototype 
relational database has been implemented. This 
will now be built upon for the next stage: the 
design of an integrated database Ulat interfaces 
wilh a data visualization and dynamic fusion tool. 

An efficient and realistic way of recording 
the wound data is needed which is user friendly 
and simple to use. A hand held PC is proposed 
as a portable wound data collection tool.

REPRESENTATION OF 
KNOWLEDGE AND DISPLAY OF 
WOUND DATA

Wound data have lu be easily accessible to the 
clinician. Data visualization and data fusion are 
proposed to provide a user controlled synthesis

286



Appendix Three: Associated Publications

214 Health Informatics Journal

Fig. 1 Model ol would data

of the wound data Visualization will allow the 
clinician to display all the factors considered 
relevant to healing and assessment in one 
view. Data fusion will permit different data 
types to be assembled In a way that models the 
clinicians own reasoning processes when 
deciding how best to assess and treat a wound.

DATA VISUALIZATION

Data visualization lias long oeen considered a 
quick and efficient method of information 
syntheses |3] [4] [5|. It involves the provision 
of a graphical view of all die different data in 
order to facilitate the process of information 
extraction. Applied to wound healing, it 
involves the simultaneous representation of 
different image modalities: wound colour 
images (processed and unprocessed) along 
with other data types such as wound area mea 
surements. the clinician's diagnosis of wound 
status (handwritten, audio/verbal), palhalogi- 
cal and biochemical results, the patient s 
details and medical history. The visualization 
should be carried out to user specifications 
The database visual interface will be either 
developed specifically for this task or else will 
be designed using commercially available 
software.

Data visualization will also be considered 
as part of the process of knowledge discovery, 
by giving a visual cross referencing of the 
data. This would shift the emphasis from ana 
lytical reasoning to visual reasoning. It should 
aid in the interpretation of the data, by pro 
viding an information synthesis that should 
facilitate the identification of patterns in the 
data.

DATA FUSION

Data hulon Is a irceiit term, borrowed orlgl 
nally from lumote sensing. It was introduced 
as a result of the need to obtain a more Infor 
inatlon rich view of a scene by combining the 
different views tliat were available [6]. It b a 
method of synthesizing knowledge from data 
drawn fiom several areas that are related via a 
common thread. An example of this is the way 
humans deduce information, using different 
senses, past experience, intuition and reason- 
Ing to form conclusions from the data avail 
able. In wound healing, data fusion can 
combine the different data types that are 
needed to allow a clinician to evaluate diag 
nose and treat a patient's wound. There are 
two types of data fusion tliat can be applied to 
wound healing. First, a visualization fusion, 
that provides a visual synthesis of all the dif 
ferent data types that are used in wound heal 
ing. Secondly, a dynamic fusion, that allows 
clinicians to cross-correlate data of their 
choosing, even if the data types may not seem 
compatible, to try and give them a more com 
prehensive evaluation of the wound. A cllni 
cian may need to fuse together very different 
data types, for example, a scatter plot of the 
amount of collagen formed with a certain 
wound colour. It will be up to die clinician to 
decide which data types they wish to fuse. It 
may not be practical for all data types, but the 
dynamic nature of the system will make it 
robust, and it should be possible to attempt 
fusion of most data types based on their func 
tionality. not their modality. Normally the 
fusion that the clinician defines will follow 
the logical structure of the wound data. The 
system will not draw conclusions from the 
fused data, but is will keep track of 'fusions' 
that clinicians consider meaningful. This 
information can dien be used in the process of 
data mining and knowledge discovery.

Data fusion has been defined by Wald [6] 
as: 'a formal framework in which are expressed 
means and tools for the alliance of data origi 
nating from different sources. It aims at obtain 
ing Information of greater quality: die exact 
definition of 'greater quality" will depend 
upon the application It will be up to clinicians 
to evaluate the 'quality' of the knowledge that 
is produced as a result of the fusion of wound 
data.
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Dynamic medical data fusion and data mining 215

DATA MINING: KNOWLEDGE
DISCOVERY IN DATABASES
(KDD)

VU" may have a large number of data, but are
foced with the problem of turning them into
knowledge. Once the wound data have been
analysed, processed and entered Into the wound
database data nulling can be used to discover
knowledge that may In1 hidden somewhere In
them.

Data mining Is the process of analysing a
domain specific data set with a view to ex
trading new knowledge about that domain
|7| Its ougins lie in statistical analysts, but it
has shifted the emphasis towards the data
itself, and away from the calculation of a prob
ability to fit an a priori condition. Data mining
can be predictive (to 'learn' something new)
or deductive (more oriented towards decision
support). It is usually used on large data sets of
structured data. Here it will be applied to a
relatively small set of medical data which are
by nature highly unstructured. Existing tech
niques can be statistical (regression, time
series analysis, segmentation, clustering, sum
marizalion or association rules for example)
or neural (such as fuzzy logic or neural net
works). If needed new techniques will be
developed.

An increasing amount of work on the
application ol data mining techniques to the
medical field is in progress [g][9][10|. Some
of this work is starting to move away from the
analysis of Hat patient records and towards the
extraction of complex and difficult-to-model
knowledge patterns that represent the clini
cian s own expertise [5] 111].

AN INTEGRATED WOUND-
HEALING DATABASE

The collected data will be incorporated into a
dynamic multimodal database. This will be
achieved using the novel idea of 'object-ori
ented data streaming which allows any new
data modes to be Incoipoiated Into the data
base structure. All the new data types will be 
incorporated into tile dynamic fusion and
visualization process smoothly and transpar
ently.

The finished database will be able to Inter
face will) other existing medical software and
medical databases [12]. It will serve in an
advisory capacity to save tile clinician s lime
and provide a more efficient use of the vast

amount of patient based data that are col
lee ted in the process of wound healing.

CONCLUSION

The process of wound liealing would benefit
from a structured database that provides a
repository for wound data. This would allow
tile knowledge that clinicians acquiie and
store to be passed on and used by others. The
process of wound healing could be improved
by the use of computer aids. Data visualiza
tion will be used to represent the different
data types as required. Dynamic data fusion is
proposed as a method of integrating the dif
ferent data modalities, both functionally, to
display the data that tile clinician feels is rele
vant to the treatment of a wound, and physi
cally, to actually combine the diffeient data
types, in a way diat tries to imitate the clini
cian's own reasoning processes. Data mining
techniques will be applied to the structured
data in an attempt to discover any hidden
knowledge in the data and to try and clarity
more about the wound healing process in
general These three methodologies will be
integrated in an adaptive database that will
allow interfacing with oilier systems and the
smooth incorporation of any new data modes
as and when they are needed. Structuring the
wound related data involves the definition of
a standard foi the classification of wounds,
and hopefully takes the first step towards the
development of an accepted international
standard. This work is applied for proof of
concept of database design, data mining and
dynamic data fusion in the area of wound
treatment and healing.
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"Evaluation of a mixed media data collection system in clinical
medicine"

Antonio Sanchez, Peter Plassmann, University of Glamorgan, School of Computing, 
Pontypridd, Wales, CF37 lDL,Tel +44(0)1443 483210, asanchez@glam.ac.uk

1. Introduction

The introduction of functional information technology (IT) that is specific to wound 
healing, a discipline of healthcare and clinical medicine, is a promising area of research 
and development. Information and communication technologies (ICT) are slowly finding 
their way into the clinic (Simpson 1998, Benson 2002, Benson 2002), and clinicians 
working in wound care have expressed an active interest in the benefits that technology 
can bring them and their patients. With the NHS's second strategic plan for the 
introduction of information technology into healthcare in the UK currently underway 
(The Department of Health 1998) and set to run from 1998-2005 the climate is right to 
investigate this in more detail.

The introduction of IT into clinical medicine is not a new problem (Avgerou 1995). 
Many specialities have been host to the development of systems of information 
management based on the potential for superior control of data that ICT promises. 
However, in spite of numerous projects that have been deemed more or less successful by 
the researchers carrying them out (Littlejohns 2003, Heathfield 1998), a look at clinics in 
the NHS today does not reveal much IT being used to manage the clinical data which are 
so important to the treatment and cure of the patient.

The root of this discrepancy could lie in the criteria that are used to assess and evaluate 
the outcome of these interventions, and the contention that evaluation in general is value 
bound, and hence conditioned by the views of those conducting the research and the 
original premises on which it is based (Stone 2001).

This paper considers the process of developing a wound healing information technology 
system (WHITS) from the perspective of those actively engaged in wound care, with the 
main focus of evaluation being drawn from current theories and work in cultural and 
historical activity theory -CHAT (this will be referred to as 'activity theory' hereafter) 
(Engestrom 1987). Activity theory provides a framework in which to consider the triad of 
wound carers, the clinical environment in which they work and the 'instruments' that 
they use to treat patients.
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Information
Technology

System

Information 
System

Human Activity 
System

Figure 1 Layers of abstraction of the wound healing activity

hi adopting the view of the wound care worker, it is hoped to bridge the gap between the 
activity as perceived by the users, the information systems currently in place, and an 
information technology that is overlaid onto that system (figure 1). Devolution of 
evaluation to the users, and their satisfaction with any system of information technology 
that is put in place serves them and their patients, are important considerations for 
judging any level of success (Thomas 1998). How such a system will accommodate 
problems that might arise at the organisational level of the NHS, is a matter that only 
time and a deeper investigation will reveal.

2. Chronic wounds

Wound healing is probably one of the oldest branches of medicine. Wounds have always 
been present throughout mankind's existence, and unlike some other medical 
conditions/problems, they have always been easy to locate and easily assessed in terms of 
if they have healed or not. The science of wound healing has advanced, however there are 
still certain wounds that for reasons unknown, do not heal as they should. These are 
termed chronic wounds (Harding 2002) and the savoir faire to treat and heal them has 
become the speciality of clinicians who work in chronic wound care. In spite of scientific 
advances in the drugs and dressings used, as well as in the instruments they use, it still 
remains a complex issue, to fully understand why one wound heals given a certain 
treatment regime for a particular patient, while another does not.
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2.1. A consultant clinical speciality in the NHS

Clinical medicine is the domain of specialist doctors known as consultants, doctors that 
have acquired a certain expertise in their particular field, and can be regarded as an 
authority in their area. In the NHS the last 10 years has seen the rise of these specialist 
clinics, and a shift in the power-base within hospitals and NHS trusts towards these 
clinics and the consultants that head them (Moss 1995). Unlike administrative healthcare 
systems, it is generally accepted that clinical specialities do not make full use of the 
potential of information technology (Benson 2002). The reasons for this are complex and 
to date inconclusive. This paper expands on existing theories (Huerta-Arribas 1999, 
Martinko 1996, Silverman 1998, Serafeimidis 2000) and provides new insight into these 
problems.

2.2 New technology in the clinic

Clinical healthcare is currently in a state of technological change (Ball 2003). It is only a 
question of time before technological support tools find their way into the clinic and 
involve all parts of the medical and healthcare domain. New technology may make this 
easier, as will user training and technical skill. But to date the numerous documented 
cases of 'successful' incorporations of technology into healthcare, have been rather 
limited in scope (Mitchell 2001). What has yet to be seen is a wide scale introduction and 
implementation of functioning technology tailored to a specific domain in a conclusive 
way.

Wound healing has already begun to adapt to the incorporation of new computer based 
technology. For example, the MAVIS project introduced a tool that allowed non-invasive 
measurement of wound area and volume using structured light (Plassmann 1998). 
MAVIS was a device designed specifically for use in wound healing clinics, and in some 
ways, can be considered as the progenitor of IT in the clinics that it was designed for, and 
where it was first used. In spite of its main function as a measurement tool, and its limited 
IT capabilities, this first contact with 'a computer', served to make clinicians, working in 
those clinics, directly aware of the existence and the potential of computer tools as a 
benefit to their work activity and their patient's health.

This paper addresses the potential of IT in wound healing, and by prototyping a system 
that wound care workers feel has taken their needs into consideration, one that can be 
used in a clinic, to record, access and display, in a reliable structured manner, the 
different data types that they manipulate, it is hoped that feedback and evaluation will be 
both insightful and based on values established by those active in the field.
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3. Research method

In the case of 'new' information technology, design has tended to centre around the 
development of new software based on a systems analyst's view of a particular system 
and its user's requirements. The tools used for this are based on software engineering 
precepts, with linear views of the design process. Designers focus on requirement 
elicitation, software design and testing, systems maintenance and user support. These 
'hard' engineering methods lack the scope/depth of field to include human factors, which 
have a very important role in areas of medicine and healthcare.

Nevertheless, these 'hard' methods are necessary if functional software is to be 
engineered. The real difficulty lies in understanding the systems in place which the 
software is to serve. In this paper, methodologies and tools, based on understanding the 
social, political, and organisational aspects of changes to a work activity are used to 
provide greater insight into the design process. They follow a qualitative research 
philosophy and have a mainly interpretive view of observed phenomena.

Tools from both 'hard' and 'soft' schools of thought are combined, in the expectation that 
a richer perspective will give a greater understanding of the relationship between the 
systems involved (human, information and technology) and produce a richer data set on 
which to build a cohesive and functioning wound healing information technology system.

3.1. Strategies of inquiry

Depending on the base philosophy they adopt, strategies fall into two categories (Murphy 
1998):

• Systems theory/software engineering methods provide tried and tested practical tools 
with which to 'design' an information technology system. In this research entity 
relationship diagramming, data flow diagramming, and rapid application prototyping 
have been used.

• Social science/qualitative research methods provide techniques for immersing the 
researcher in the social, political, cultural and organisational relationships of a distinct 
group or system of human activity. In this research ethnography, action research, and 
activity theory have been used.

3.2. Data collection sources

Data was collected at four participating clinics using a combination of techniques. 
Depending on which clinic was visited the problem was approached in a different way. 
The main sources of data were:
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• Observation passive and active (semi-participant or involved, and non-interventionist)
• Interviews (formal and informal)
• Focus groups
• Questionnaires

Data was collected using a combination of paper-based and electronic media: 

Physical (hard)

• Structured questionnaires.
• Field notes made at wound healing clinics, at focus groups and during interviews with 

clinicians.
• A paper diary was kept at the start of the study.
• Audio tape recordings of focus group sessions and of interviews with wound carers 

and other personnel.

Digital (soft):

• Data typed on a PDA (personal digital assistant), a Psion V with an 8Mb + a 48Mb 
smart card was used to enter field notes in clinic, at focus groups, interviews and 
meetings with clinicians.

• Recordings were made on the PDA of focus group sessions, interviews, and meetings 
that took place.

• Voice notes were recorded on the PDA during observation of the clinics.
• An electronic diary of the work was kept on a PC and written after hospital visits.

With regards to design, systems thinking and social science methods are now tending to 
converge on a functional level of application, (McGrath 1998, 2000) but the systems 
model is more pragmatic and task driven, whereas social methodologies are more 
concerned with interaction and the process of how things are done, functioning in and as 
a group, as opposed to as an isolable part of a whole.

4. Wound healing information technology system (WHITS)

4.1. Participating clinics

The practical implementation of this study took place in four NHS wound healing clinics 
in England and Wales. They were all led by consultants specialising in the healing of 

chronic wounds.
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Clinic 1: a large outpatient clinic based in Wales.

The clinic was managed by the clinical controller, with a PC and access to the hospital 
trust's PAS (patient admission system), used to keep track of demographic and 
appointment data. There were 6 treatment rooms with a communal area where clinicians 
could consult patient notes, enter observations or dictate their findings to be written up by 
dedicated secretaries. It was held once a week and was attended by between 30 and 50 
patients. Clinical staff consisted of up to 7 wound care nurses, 3 doctors and a consultant, 
if they were available. The atmosphere was hectic and clinicians had to proceed from one 
patient to the next without respite. The patient's notes were on a trolley, which had been 
brought from clinical records by the controller, and were taken in by one of the nurses 
prior to the patient being summoned.

Clinic 2: a medium outpatient clinic based in Wales.

This clinic was also managed by a clinical controller, but with no PC access to the PAS. 
There were 4 treatment rooms, one being substantially larger than the others, where the 
clinicians based themselves, to dictate notes or consult patient notes. The clinic was held 
twice a week and was attended by between 20-30 patients. Clinical staff consisted of up 
to 6 wound care nurses, 2 doctors and sometimes a consultant. The atmosphere was also 
hectic, but less so than in clinic 1. The patient's notes were in a plastic box with the 
clinical controller, and the procedure was the same as for clinic 1.

Clinic 3: a small outpatient clinic based in England.

This clinic took place in only one treatment room, there was no controller and no PC 
access. Clinical staff consisted of a wound care nurse, an assistant nurse and a consultant. 
Patient's notes were brought in when the patient's appointment was called by the 
assistant nurse. Only one patient was seen at a time, which allowed for the clinicians to 
dedicate themselves entirely to the patient and their wound.

Clinic 4: an inpatient clinic based in England.

This clinic took place on the wards. Treatment was dispensed either at the bedside, or in a 
nearby treatment room, depending on the patient's requirements. As inpatients, sometime 
treatment would take place ever day, and the consultant would decide how frequently 
reassessment was required, normally twice a week. Numbers were relatively low, 
between 7-15 patients were seen by the consultant, and while less intense than clinics 1 
and 2, time was an important factor in the clinician's day. The patient's notes were 
collected from clinical records by wound care nurses and stored in 'nurse's rooms' 
located adjacent to the wards. There were PCs in these rooms, but they were not 
connected to the hospital's PAS.
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4.2.Wound healing activity, observation and process modelling

Visits to hospitals to observe wound healing clinics, and meet other NHS personnel took 
place over a period of 15 months. Clinics were visited regularly, up to 3 clinics a week. 
Focus groups and interviews were organised around staff availability.

After initial visits to the clinics and attendance at wound care group meetings, 
questionnaires were prepared to gage the mood, technical skills, expectations, and to 
listen to suggestions from clinicians. Questionnaires had to be completed individually, to 
avoid inter-clinician consultation.

Semi-participant observation of the clinics was undertaken and extensive field notes were 
recorded, both on paper in a dedicated logbook for each clinic, and digitally recorded on 
the PDA. A diary was kept from the start. This had an informal structure and was written 
up immediately after returning from all hospital visits.

Additional formal meetings and interviews were carried out with staff responsible for 
administrative tasks necessary for clinics to function at a hospital level. This included 
personnel working in clinical records departments and in IT departments.

At a dedicated focus group, and after having reviewed the data collected, all clinical 
parties were gathered together and various strategies were discussed with them as to how 
to proceed. This involved them in any decisions, and it was hoped would achieve a sense 
of ownership and inspire use.

Based on the data collected, initial models of wound healing (process, information and 
data flow) were drawn up. These consisted of entity relationship diagrams and data flow 
diagrams. These were then shown to wound care workers and explained to them in plain 
English, to ascertain if they were an accurate representation of their activity. The models 
were revised based on feedback from the wound carers and the processes were re- 
engineered (O'Leary 2000) until a consensus was reached. The models were then 
synthesised and a compound model for a wound healing information technology system 
formulated. For more details see (Sanchez 1999).

The main conclusions reached were that any working system would need:

• To have an interface that clinicians were familiar with
• To be able to manage the patient data as structured on the paper wound assessment

sheets
• To be able to record dictated voice notes, and ensure their transfer to clinical

secretaries
• To index analogue and digital photographs taken of patients' wounds
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• To have a system of backing up the data on to a PC, to secure the data, to allow for 
the limited memory available on a portable device.

4.3. Introduction of the prototype

After the social and the technical side of wound healing had been expounded and the 
business process was re-engineered to accommodate the balance between feasible and 
desirable changes, a practical implementation could be developed, tested, and user 
feedback and observation used to refine the system.

Development of the prototype was an iterative process. It was based on the models 
produced, and the functional specifications as agreed with clinicians in focus groups. This 
could then be refined in accordance with observations made and feedback received.

This cycle of user testing, feedback and observations made, followed by changes to the 
prototype, adheres to the tenets of action research as prescribed by Baskerville 1998, and 
with the researchers involved to some extent in all parts of the clinical action, they were 
able to extensively observe and document the process.

It was agreed that a Psion V MMX with a 96Mb smartcard would be used as the data 
collection tool. Specific software was written in OPL ( organiser programming language), 
to the agreed specifications ( see 4.2), this included a backing-up routine, which would 
allow for the data collected on the PDA to be transferred via infrared wireless link to a 
laptop which was to act as a data repository. Ideally this should be done after each 
clinical session, and at least once every day it was used.

Once complete the system was tested by the researchers, who found that it could 
satisfactorily perform the tasks required. User manuals and help files were prepared and 
the clinicians attended training sessions where they were shown how to use both the PDA 
and the laptop. Due to the clinicians lack of IT skills training took longer than 
anticipated, but at the end they were confident and could carry out the tasks necessary to 
collect the data as they did with the wound care assessment forms.

The next phase was to test the system in live wound healing clinics. There were some 
concerns about this process as clinicians wanted to be sure that it would not compromise 
the patient's treatment, or that any data be lost. Eventually it was agreed that the data 
would have to be entered into both the paper assessment forms, and in the Psion. Initial 
tests involved the researcher entering the data into the PDA, as it was dictated by the 
clinicians. The next phase of the test plan was that one clinician would enter the data 
directly into the PDA, while another entered the same data into the wound assessment 
sheets. If photos were taken this data was also included. This process was protracted, 
with the researcher having to answer many questions about usage of the device. The final 
phase of the test plan was to get the clinicians to use the PDA without any help from the 
researcher, who would only be there to observe, and could not intervene. This would be

298



Appendix Three: Associated Publications

the real test of if IT could be introduced into wound healing clinics in the current climate. 
Section 5 discuses the outcome of this experiment.

4.4. Feedback and reporting of the process

The clinicians' evaluation on the performance of the WHITS was injected back into the 
prototype, which was continually refined through the testing and evaluation process as 
outlined in figure 2. This process was documented using the same methods as used to 
observe the activity. The researchers were limited to passive observation for the final 
tests. The same system of classification was used for the field notes, which were recorded 
both on the PDA and in the clinical logbooks. An electronic diary was written up for each 
test run, and this data was invaluable in interpreting the wound care workers actions in 
terms of their activity. Activity theory was used as a framework for this.

1. Demonstration to clinicians of the 
prototype

2. Testing and feedback from wound 
care workers

3. Redesign of the prototype

Figure 2: the action research loop

The main ideas offered by clinicians were more conceptual than practical. They were on 
the whole enthusiastic, but were held back by their limited experience with the 
technology that was used to replicate existing information systems. Some expressed and 
interest in attending training courses to obtain basic computer literacy, this was in the 
form of the ECDL (European computer driving licence). Astonishingly they would have 
to pay for this themselves.

5. Analysis of the data and findings

5.1. Findings from testing the prototype in clinic

When the prototype was being used by the researchers there were no problems of 
application, as was expected. The data was collected electronically on the PDA, and 
when compared to paper assessment forms the data were the same. When one of the 
clinicians used the prototype with the researcher's guidance, the data were the same, but 
the process took much longer, and the clinicians had problems seeing the PDA's screen,
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this resulted in them needing to have the screen illuminated using the screen's back-light 
at all times. Battery life was thus a problem, and it was reduced to approximately 2-3 
hours.

When the clinicians tested the prototype unassisted the result was not positive. They 
struggled to use the PDA and soon gave up looking for the help files when there was a 
patient whose wound needed to be dressed. In the end they were unable to balance the 
limited time that they had to do their job, the need to treat the patient, their lack of 
training and IT skills, with the use of this new information system ( anecdotally in an 
attempt to 'make it work' the batteries were removed, and even the backup battery was 
removed, which erased all the data stored in memory). This resulted in frustration on 
behalf of the clinicians and a return to using the assessment forms that they all knew well.

Data management :
Information system

Information technology
(Instruments)

Wound
(Subject)

carer

(Rules)

Wound
healing

knowledge

(object) Patient's 
wound

(Outcome)

Treat
and heal
wound

(Community)

Wound
healing
clinic

(Division of Labour)

Clinical procedure
Hospital administration

NHS organisation

Breakdown or contradiction in the activity 

Working relationship

Figure 3: Activity theory model of wound healing in the NHS. (based on Engestrom
1990)
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5.2. Findings from interpreting the data collected

Analysis of the data collected and its interpretation in the light of activity theory has 
resulted in the diagrammatic representation in figure 3. This illustrates where the main 
breakdown, or primary contradictions occur in the activity system. The dashed arrows 
represent the problem areas: the relationship between the wound care workers and the 
data management system, and also between the wound carers and the hierarchical 
organisation and infrastructure of the NHS. The relationship between the NHS and the 
clinical information system only has meaning if mediated by the wound carer. As the 
NHS tries to relate directly to the wound carer they run into problems of contextual 
definition, which stems from trying to impose something from the top down, instead of 
trying to combine a bottom up strategy with integration into higher levels of 
organisational change.

From the point of view of the wound carer, the main contradiction to achieving the object 
of treating and healing a wound, arises from their relationship with the new instruments 
introduced ( WHITS) and the division of labour inasmuch as wound healing takes place 
within the structure and organisation of the NHS. The British health minister, Stephen 
Ladyman (BBC interview 2003), has stressed that the last word with regards to clinical 
decisions can only be made by the clinician, yet the strategy is already in its fifth year, 
and so far no one has asked the clinicians working in wound healing in hospitals included 
in this study, what they think about it.

5.3. The position of clinicians and their perception of IT in the clinic

In general clinicians seemed keen to think of an IT system as potentially beneficial to 
their clinical activity. Clinicians and doctors were more reserved than nurses, voicing 
concerns over data security and patient confidentiality (Rindfleisch 1997) (indeed this 
last point was stressed when obtaining permission to perform this study). They were more 
practical in their appreciation that there was a gap between their capabilities, existing 
technology and the technology available. Some believed that the system as tested was not 
as reliable as existing hardcopy systems (even in those clinics where digital cameras are 
used, photos are printed out, a hardcopy is placed in the notes and the photo deleted), and 
were concerned that not having access to their data, could lead to setbacks in the 

treatment of patients.

Some nurses were very enthusiastic about the potential of IT in the clinic, and were not 
dissuaded by their inability to independently use a very simple IT system, the design of 
which they had participated in. On the whole clinical personal did not appear to feel 
threatened by the new technology, although in one clinic, a nurse had put in place a filing 
system and was 'in charge' of it, and did perceive the new IT system as a threat to the 

status quo.
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Of the non clinical personal, the only ones who would have direct contact with a new IT 
system, such as the one here, are the data co-ordinators or clinical controllers, in charge 
of managing the patient's notes and their appointments, and the clinical secretaries who 
type up the clinicians Dictaphone notes. Controllers, did appear to perceive the new 
technology as a direct threat to their jobs, even though they were not involved in the use 
of the prototype. Clinical secretaries seemed the most indifferent given that the only 
change to their activity was the media on which the voice notes were recorded. This 
could change if voice recognition were to be incorporated into the system.

6. Conclusions

In conclusion it is felt that overarching strategies to incorporate technology into clinical 
medicine can lose sight of their base. By failing to realise that the only ones who know 
what is going on in the clinics are the clinicians, the NHS strategic drive for incorporating 
IT has failed to take into account that users are the ones that need to be the principal 
source of consultation. Not the managers, IT designers or other specialists, who have a 
second hand view of any activity, and whose influence may serve to exclude those who's 
work it will most affect, and most important of all, of those who's health it could affect.

Lack of proactive IT personal that can motivate clinicians in the hospital trusts where the 
clinics are based could be one of the problems in this 'period of transition' from paper to 
paperless. This accompanied by the apathy that hectic, overworked, understaffed work 
conditions can induce with regards to "...learning to use a new gadget, when it doesn't 
help treat the patient or heal the wound, and just takes up more time...", as put by one 
clinician, does not provide a good foundation on which to build the information strategy 
for the modern NHS.

Final remarks:

Throughout this study, the researchers tried to maintain a certain level of detachment and 
impartiality. This was necessary, as it was felt that as the researcher was also the designer 
of the WHIT, it was possible that their objectivity could be compromised by their desire 
to see the project work (the 'my baby' syndrome (Littlejohns 2003). The researchers feel 
that the required level of objectivity was achieved, and that participation was the only 
way to give the designer an emic (insiders) view of the world of wound healing in the 
context of the NHS, and of understanding their relationships.
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"A Chronic Wound Healing Information Technology System: Design, 
Testing, and Evaluation in Clinic"

Antonio Sanchez, School of Computing, University of Glamorgan, Wales, UK, pp 57-66. 
asanchez@glam.ac.uk

1 Introduction

The introduction of information technology (IT) into clinical medicine is not a new problem 
(Avgerou 1995). Many specialities have been host to the development of systems of 
information management based on the potential for superior control of data that information 
and communication technology (ICT) promises. However, in spite of numerous projects that 
have been deemed more or less successful by the researchers carrying them out (Littlejohns 
2003, Heathfield 1998), a look at clinics in the NHS today does not reveal much IT being 
used to manage the clinical data, which are so important to the treatment and cure of the 
patient. The root of this discrepancy could lie in the criteria that are used to assess and 
evaluate the outcome of these interventions, and the contention that evaluation in general is 
value bound, and hence conditioned by the views of those conducting the research and the 
original premises on which it is based (Stone 2001).

The potential of a functioning IT system that is specific to wound healing, a discipline of 
healthcare and clinical medicine, is a promising area of research and development. ICT is 
slowly finding its way into the clinic (Simpson 1998, Benson 2002, Benson 2002), and 
clinicians working in wound care have expressed an active interest in the benefits that 
technology can bring them and their patients. With the NHS's second strategic plan for the 
introduction of information technology into healthcare in the UK currently underway (The 
Department of Health 1998) and set to run from 1998-2005 the climate is right to investigate 
this in more detail.

This paper considers the process of developing a chronic wound healing information 
technology system (CWHITS) from the perspective of those actively engaged in wound care. 
The requirements elicitation, design and testing strategies will draw on a combination of 
different methods from both systems and social camps, with the main focus of evaluation 
being drawn from current theories and work in cultural and historical activity theory -CHAT 
(this will be referred to as 'activity theory' hereafter) (Engestrom 1987). Activity theory 
provides a framework in which to consider the triad of wound carers, the clinical environment 
in which they work and the 'instruments or tools' that they use to treat patients.
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Information
Technology

System

Figure 1 : Layers of abstraction of the wound healing activity

In adopting the view of the wound care worker, it is hoped to bridge the gap between the 
activity as perceived by the users, the information systems currently in place, and 
information technology that is overlaid onto that system (figure 1). Devolution of evaluation 
to the users, and their satisfaction that any system of data manipulation that is put in place 
helps both them, and their patients, are important considerations for judging any level of 
success (Thomas 1998). How such a system will accommodate problems, or complications 
that might arise at the organisational level of the NHS, is a matter that only time and 
continuing research can resolve.

2. Chronic wounds and consultant clinics in the NHS

Wound healing is probably one of the oldest branches of medicine. Wounds have always 
been present throughout mankind's existence, and unlike some other medical conditions 
and problems, they have always been easy to locate and easily assessed in terms of if they 
have healed or not. The science of wound healing has advanced, however there are still 
certain wounds that for reasons unknown do not heal as they should. These are termed 
chronic wounds (Harding 2002) and the savoir-faire to treat and heal them has become the 
speciality of clinicians who work in chronic wound care. In spite of scientific advances in the 
drugs and dressings used, as well as to the instruments available, it still remains a complex 
issue, to fully understand why one wound heals given a certain treatment regime for a 
particular patient, while another does not.

In the NHS, clinical medicine is the domain of specialist doctors known as consultants, 
doctors that have acquired a certain expertise in their particular field, and are regarded as an 
authority in that area of specialisation. The last 10 years has seen the rise of these specialist 
clinics, and a shift in the power-base within hospitals and NHS trusts towards these clinics 
and the consultants that head them (Moss 1995). Unlike administrative healthcare systems, 
it is generally accepted that clinical specialities do not make full use of the potential of 
information technology (Benson 2002). The reasons for this are complex and to date 
inconclusive. This paper expands on existing theories (Huerta-Arribas 1999, Martinko 1996, 
Silverman 1998, Serafeimidis 2000) and provides new insight into these problems.
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3. New technology in the clinic

Clinical healthcare is currently in a state of technological change (Ball 2003). It is only a 
question of time before technological support tools find their way into the clinic and involve 
all parts of the medical and healthcare domain. New technology may make this easier, as 
will user training and technical skill. But to date the numerous documented cases of 
'successful' incorporations of technology into healthcare, have been rather limited in scope 
(Mitchell 2001). What has yet to be seen is a wide scale introduction and implementation of 
functioning technology tailored to a specific domain in a conclusive way.

Wound healing has already begun to adapt to the incorporation of new computer-based 
technology. For example, the MAVIS project introduced a tool that allowed non-invasive 
measurement of wound area and volume using structured light (Plassmann 1998). MAVIS 
was a device designed specifically for use in wound healing clinics, and in some ways, can 
be considered as the progenitor of IT in the clinics that it was designed for, and where it was 
first used. In spite of its main function as a measurement tool, and its limited IT capabilities, 
this first contact with 'a computer', served to make clinicians, working in those clinics, directly 
aware of the existence and the potential of computer tools as a benefit to their work activity 
and their patient's health.

This paper addresses the potential of IT in wound healing, and by prototyping a system that 
wound care workers feel has taken their needs into consideration, one that they feel can be 
used in a clinic, to record, access and display, in a reliable structured manner, the different 
data types that they manipulate, it is hoped that feedback and evaluation will be both 
insightful and based on values established by those active in the field. Securing the actor's 
trust (clinicians and administration staff) is vital to achieving successful feedback, and by 
adopting a policy of inclusion throughout, reporting of the design, testing and evaluation 
processes, should be clearer and more transparent.

4. Research method

In the case of 'new' information technology, design has tended to centre around the 
development of new software based on a systems analyst's view of a particular system and 
user requirements. The tools used for this are based on software engineering precepts, with 
linear views of the design process. Designers focus on requirement elicitation, software 
design and testing, systems maintenance and user support. These 'hard' engineering 
methods lack the scope or depth of field to include human factors, which are a prime factor 
in areas of medicine and healthcare.

Nevertheless, these 'hard' methods are necessary if functional software is to be engineered. 
The real difficulty lies in understanding the systems in place, which the software is to serve. 
In this work, methodologies and tools, based on understanding the social, political, and 
organisational aspects of changes to a work activity are used to provide greater insight into 
the design process. They follow a qualitative research philosophy and have a mainly 
interpretive view of observed phenomena.

Tools from both 'hard' and 'soft' schools of thought are combined, in the expectation that a
tivp will niv/P a nrpater unHprstanrlinn nf the rplatinnshin hptw^pn thp
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involved (human, information and technology) and produce a richer data set on which to 
build a cohesive and functioning wound healing information technology system. It should 
also greatly contribute to any system being considered a viable alternative to paper 
assessment forms and actually being used by the clinicians.

With regards to practical design, systems thinking and social science methods are now 
tending to converge on a functional level of application, (McGrath 1998, 2000) but the 
systems model is more pragmatic and task driven, whereas social methodologies are more 
concerned with interaction and the process of how things are done, functioning in and as a 
group, as opposed to as an isolable part of a whole.

5. Strategies of inquiry and sources of data

Depending on the base philosophy they adopt, strategies can fall into two categories 
(Murphy 1998):

1. Systems theory and software engineering methods provide tried and tested practical 
tools with which to 'design' an information technology system. In this research entity 
relationship diagramming, data flow diagramming, and rapid application prototyping have 
been used.

2. Social science and qualitative research methods provide techniques for immersing the 
researcher in the social, political, cultural and organisational relationships of a distinct group 
or system of human activity. In this research ethnography, action research, and activity 
theory have been applied.

Data was collected at the four participating clinics using a combination of techniques. 
Depending on which clinic was visited the problem was approached in a different way. The 
principle sources of data were: Observation: passive and active (semi-participant or 
involved, and non-interventionist); Interviews (formal and informal); Dedicated focus groups; 

Questionnaires (structured and semi-structured).

Data was collected, or recorded using a combination of both hard and softcopy tools and 

media:

Physical (hard)

§ Pencil and paper field notes made at wound healing clinics, at focus groups and 

during interviews with clinicians

§ A paper research diary was kept from the start of the study

§ Audio tape recordings of focus group sessions and of interviews with wound carers 

and other personnel

§ Completed questionnaires

Digital (soft):

§ Data typed on a PDA (personal digital assistant), a Psion V with 8Mb or RAM and a 

48Mh smart r.ard was usfiH tr> pntfir fipld nntps in Hinic at fnnis grnnnfi anri
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interviews and meetings with clinicians and administrative staff

§ Recordings were made on the PDA of focus group sessions, interviews, and 
meetings that took place.

§ Voice notes were recorded on the PDA during observation of the clinics

§ An electronic diary of the work was kept on a PC and was typed up on the same day 
as visits to hospitals

6. Participating clinics

The practical implementation of this study took place in four NHS wound healing clinics in 

England and Wales. They were all led by consultants specialising in the healing of chronic 
wounds.

Clinic one: a large outpatient clinic based in Wales.

The clinic was managed by the clinical controller, with a PC (personal computer) and access 

to the hospital trust's PAS (patient admission system), used to keep track of demographic 

and appointment data. There were 6 treatment rooms with a communal area where 

clinicians could consult patient notes, enter observations or dictate their findings to be 

written up by dedicated 'clinical' secretaries. It was held once a week and was attended by 

between 30 and 50 patients. Clinical staff consisted of up to 7 wound care nurses, 3 doctors 

and a consultant, if they were available. The atmosphere was hectic and clinicians had to 

proceed from one patient to the next without respite. The patient's notes were on a trolley, 

which had been brought from clinical records by the controller, and were taken in by one of 

the nurses prior to the patient being summoned.

Clinic two: a medium outpatient clinic based in Wales.

This clinic was also managed by a clinical controller, but with no PC access to the PAS. 

There were 4 treatment rooms, one being substantially larger than the others, where the 

clinicians based themselves, to dictate notes or consult patient notes. The clinic was held 

twice a week and was attended by between 20-30 patients. Clinical staff consisted of up to 6 

wound care nurses, 2 doctors and sometimes a consultant. The atmosphere was also 

hectic, but less so than in clinic one. The patient's notes were in a plastic box with the 

clinical controller, and the procedure was the same as for clinic one.

Clinic three: a small outpatient clinic based in the west of England.

This clinic took place in only one treatment room; there was no controller and no PC access. 

Clinical staff consisted of a wound care nurse, an assistant nurse and a consultant. Patient's 

notes were brought in when the assistant nurse called the patient's appointment. Only one 

patient was seen at a time, which allowed for the clinicians to dedicate themselves entirely to 

the patient and their wound.

Clinic four: an inpatient clinic based in the west of England.

This clinic took place on the wards. Treatment was dispensed either at the bedside, or in a
trpfltmpnt rnnm Hpn/anHinn on Aarh inHiwiHiial ra<sp anH thp Hinirian'c as-spRsmpnt nf
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the patient's requirements. As inpatients, sometime treatment could take place up to 3 times 

in 24 hours, and in each case the consultant would decide how frequently reassessment 
was required, normally twice a week. Numbers were relatively low, between 7-15 patients 

were seen by the consultant, and while less intense than clinics one and two, time was an 
important factor in the clinician's day. The patient's notes were collected from clinical records 

by wound care nurses and stored in 'nurse's rooms' located adjacent to the wards. There 
were PCs in these rooms, but they were not connected to the hospital's PAS.

7. The wound healing activity: Field observation and process modelling

Hospital visits to observe wound healing clinics, and meet clinicians and other NHS 

personnel took place over a period of 15 months. Clinics were visited regularly, sometimes 

up to 3 clinics a week, other times none. Focus groups and interviews were organised 
around staff availability. After initial visits to the clinics and attendance at wound care group 

meetings, questionnaires were prepared to gage the mood, technical skills, expectations, 

and have a written record of suggestions from staff. The first set of questionnaires had to be 

completed again, individually, to correct for clinicians conferring and copying answers, or 
else providing a collective answer after discussion.

Semi-participant observation of the clinics was undertaken and extensive field notes were 

recorded, both on paper in a dedicated logbook for each clinic, and digitally recorded on the 

PDA. A diary was kept from the start. This had an informal structure and was written up 

immediately after returning from all hospital visits. Additional formal meetings and interviews 

were carried out with staff responsible for administrative tasks necessary for clinics to 
function at a hospital level. This included personnel working in clinical records departments 

and in IT departments. At dedicated focus groups, and after having reviewed the data 

collected, all clinical parties were gathered together and various strategies were discussed 

with them as to how to proceed. This involved them in any decisions, and it was hoped 

would achieve a sense of ownership and inspire use.

Based on the data collected, initial models of wound healing (process, information and data 

flow) were drawn up. These consisted of entity relationship diagrams and data flow 

diagrams. These were then shown to wound care workers and explained to them in plain 
English, to ascertain if they were an accurate representation of their activity. The models 

were revised based on feedback from the wound carers and the processes were re- 

engineered (O'Leary 2000) until a consensus was reached. The models were then 

synthesised and a compound model for a wound healing information technology system 

formulated (Sanchez 2004).

The main conclusions reached at the end of this first stage were that any working system 

would need:

§ To have an interface that clinicians were familiar with

§ To be able to manage the patient data as structured on the paper wound assessment 

sheets

§ To be able to record dictated voice notes, and ensure their transfer to clinical 

secretaries
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§ To index analogue and digital photographs taken of patients' wounds

§ To have a system of backing up the data on to a PC, to secure the data, given the 
limitations of physical memory available on a portable device

8. Introduction of the prototype

After the social and the technical side of wound healing had been expounded and the 
business process was re-engineered to accommodate the balance between feasible and 
desirable changes, a practical implementation could be developed, tested, and user 
feedback and observation used to refine the system. Development of the prototype was an 
iterative process. It was based on the models produced, and the functional specifications or 
requirements, as agreed with clinicians in focus groups. This could then be refined in 
accordance with observations made and feedback received. This cycle of user testing, 
feedback and observations made, followed by changes to the prototype, adheres to the 
tenets of action research as prescribed by Baskerville 1998, and with the researchers 
involved to some extent in all parts of the clinical action, they were able to extensively 
observe and document the process. This 'ORPA' cycle is represented in figure 2.

Observe

Act Report

Plan

Figure 2: The ORPA cycle used to refine the system

It was agreed that a Psion V MMX with a 96Mb smartcard PDA would be used as the data 
collection tool. Specific software was written in OPL (organiser programming language), to 
the agreed specifications, this included a backing-up routine, which would allow for the data 
collected on the PDA to be transferred via infrared wireless link to a laptop computer, held 
by each clinic's consultant, and which was to act as a data repository. Ideally this should be 
done after each clinical session, and at least once every day that it was used.

Once complete the system was tested by the researcher, who found that it could 
satisfactorily perform the tasks required. User manuals and help files were prepared and the 
clinicians attended training sessions where they were shown how to use both the PDA and 
the laptop. Due to the clinicians lack of IT skills, training took longer than anticipated, but at 
the end they appeared confident and could carry out the tasks necessary to collect data as 
they did using the paper wound care assessment forms.
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The next step was to test the system in live wound healing clinics. There was some concern 
about this process as clinicians wanted to be sure that it would not compromise the patient's 
treatment, or that any data be lost. Eventually it was agreed that the data would have to be 
entered into both the paper assessment forms, and into the PDA. Initial tests involved the 
researcher entering the data into the PDA, as dictated by the clinicians. The next phase of 
the test plan was that one clinician would enter the data directly into the PDA, while another 
entered the same data into the wound assessment sheets. If photos were taken this data 
was also included. This process was protracted, with the researcher having to answer many 
questions about usage of the device. The final phase of the test plan was to get the 
clinicians to use the PDA without any help from the researcher, who would only be there to 
observe, and could not intervene. This would be the real test of if IT could be introduced into 
wound healing clinics in the current climate. The outcome of the experiment is discussed in 
subsequent sections.

9. Feedback and reporting of the process

The clinician's evaluation on the performance of the CWHITS was injected back into the 
prototype, which was continually refined through the testing and evaluation process as 
outlined in figure 3. This process was documented using the same methods as used to 
observe the activity. The researchers were limited to passive observation for the final tests. 
The same system of classification was used for the field notes, which were recorded both on 
the PDA and in the clinical logbooks. An electronic diary was written up for each test run, 
and this data was invaluable in interpreting the wound care workers actions in terms of their 
activity. Activity theory was used as a framework for this.

Demonstration to clinicians of the
prototype in action
Testing and feedback from wound
carers
Redesign of the prototype

Figure 3: The action research loop

The main ideas offered by clinicians were more conceptual than practical. They were on the 
whole enthusiastic, but were held back by their limited experience with the technology that 
was used to replicate existing information systems. Some expressed and interest in 
attending training courses to obtain basic computer literacy, this was in the form of the ECDL 
(European computer driving licence). Astonishingly they would have to pay for this 
themselves.

10. Findings from testing the prototype in clinic

When the prototype was used by the researcher there were no problems of application, as 
was to be expected. The data was collected electronically on the PDA, and when compared 
to paper assessment forms the data were the same. When it was a clinician who used the
nrntntvnp with thp rpiparrhpr's rmirianrp thp Hata w/prp thp camp hut thp prnnpsR tnnk
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much longer, and the clinicians had some problems using the technology. The most 

important one was being able to see the PDA's screen enough to read it. A solution was 
found, but it required that the screen be illuminated using the backlight at all times. Battery 

life thus became a problem, as it was reduced from approximately 18 to 20 hours to only 
about 2 to 3.

When the clinicians tested the prototype unassisted the result was not positive. They 

struggled to use the PDA and soon gave up looking for the help files when there was a 

patient whose wound needed to be dressed. In the end they were unable to balance the 

limited time that they had to do their job, the need to treat the patient, and their lack of 

training and IT skills, with the use of this new information system (anecdotally in an attempt 
to 'make it work' the batteries were removed, and in one instance even the backup battery 

was removed, which erased all the data stored in memory). This resulted in frustration on 

behalf of the clinicians and a desire to return to using the assessment forms that they all 
knew well.

In all three cases there was 'never enough time' to back up the PDA's data, and this resulted 

in the researcher having to doing it independently. However, even this was not achieved 

without complications, as the laptop was always 'difficult to get at' and in some cases was 

even stored in a locked room, which nobody seemed to have the key to!. While a certain 

persistence ensured that it was eventually done for the first testing strategy, there seemed 

little point in doing it for the other two, as the researcher was only meant to help the 

clinicians in the second one, not perform their activity for them, and was meant to be an 
observer in the third.

As seen there were technical problems of not being able to use the hardware in the clinic as 

had been envisaged from what had occurred during testing and training. These tended to 

overshadow the problems of software usage. In the first case there were none, in the second 
the researcher had to respond to many queries, sometimes repeated, during the 

examination of a wound, and it was clear that the clinicians were not fully comfortable using 

the PDA, even when they could see the screen. In the final case, usage of the software was 

not an issue as, in most cases, the clinicians did not persist in their endeavour to use it, 

especially with the patient waiting to be attended to.

11. Analysis of the data collected and findings

Analysis of observations made and the data collected has been interpreted using activity 

theory as a framework, and has resulted in the diagrammatic representation seen in figure 4. 

This illustrates where the main breakdowns, in this case, secondary contradictions occur in 

the activity system. The dashed arrows represent problem areas: the relationship between 

the wound care workers and the data management system, and also between the wound 

carers and the hierarchical organisation and infrastructure of the NHS. The relationship 

between the NHS and the clinical information system only has meaning if mediated by the 

wound carer. As the NHS tries to relate directly to the wound carer they run into problems of 

contextual definition, which stems from trying to impose something from the top down, 
instead of trying to combine a bottom up strategy with integration into higher levels of 

organisational change.
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Figure 4: Activity theory model of wound healing in the NHS. (Based on Engestrom 1990)

From the point of view of the wound carer, the main contradiction to achieving the object of 
treating and healing a wound, arises from their relationship with the new instruments, or 
tools introduced, (CWHITS) and the division of labour inasmuch as wound healing takes 
place within the structure and organisation of the NHS. The British health minister, Stephen 
Ladyman (BBC interview 2003), has stressed that the last word with regards to clinical 
decisions can only be made by the clinician, yet the strategy is already in its fifth and final 
year, and so far no one has asked the clinicians working in wound healing in hospitals 
included in this study, what they think about it.

12. Clinicians perceptions of IT in their clinic

In general clinicians seemed keen to think of an IT system as potentially beneficial to their 
clinical activity. Consultants and doctors were more reserved than nurses, voicing concerns 
over data security and patient confidentiality (Rindfleisch 1997) - indeed this last point was 
stressed when obtaining permission to perform this study. They were more practical in their 
appreciation that there was a gap between their capabilities, existing technology and the 
technology available. Some believed that any system, not just the one tested was not as 
reliable as existing hardcopy information systems (even in those clinics where digital 
cameras are used, photos are printed out, a hardcopy is placed in the notes and the digital 
photo deleted), and were concerned that 'not having access to their data', could lead to 
setbacks in the treatment of patients. They failed to realise that they would still have access 
to the wound data, just that it would be in an electronic format.

Nurses, on the whole, were very enthusiastic about the potential of IT in the clinic, and to 
their credit, were not dissuaded by their inability to independently use a very simple IT 
system, the design of which they had participated in. On the whole clinical personal did not 
appear to feel overly threatened by the new technology, although in one clinic, a nurse had
nut in nlarp a filinn svstpm anrl wa<5 'in rharnp' nf it and rliH nprrpiv/P thp npw/ IT swstpm as a
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threat to the status quo.

Of the non clinical personal, the only ones who would have direct contact with a new IT 
system, such as the one proposed here, are the data co-ordinators or clinical controllers, in 
charge of managing the patient's notes and their appointments, and the clinical secretaries 
who type up the clinicians' Dictaphone notes. Controllers did appear to perceive the new 
technology as a direct threat to their jobs, even though they were not involved in the use of 
the prototype. Clinical secretaries seemed for the most part indifferent, given that the only 
change to their activity was the media on which the voice notes were recorded. This could 
change if voice recognition were to be incorporated into the system, and should do so as 
technological advances take place.

13. Conclusions

In conclusion it is felt that overarching strategies to incorporate technology into clinical 
medicine can lose sight of their base. By failing to realise that the only ones who can really 
claim to know what is going on in the clinics are the clinicians, the NHS strategic drive for 
incorporating IT has failed to take into account that users are the ones that need to be the 
principal source of consultation. Not the managers, IT designers or other specialists, who 
have a second hand view of any activity, and whose influence may serve to exclude those 
who's work it will most affect, and perhaps most important of all, those who's health it could 
affect.

In this paper, the importance of the conceptual nature of the feedback obtained from 
clinicians has been stressed. However the current IT strategy for healthcare in the NHS 
does not seem to include them in its grand designs and instead seems to attribute greater 
importance to solving managerial or organisational and technical problems related to the 
desired goal, rather than looking for a realistic and practical solution driven by it.

Lack of proactive IT personal that can motivate clinicians in the hospital trusts where the 
clinics are based could be one of the main problems in what would be a necessary 'period of 
transition' from paper to paperless. This accompanied by the apathy that hectic, overworked, 
understaffed work conditions can induce with regards to "...learning to use a new gadget, 
when it doesn't help treat the patient or heal the wound, and just takes up more time..." as 
put by one clinician, does not provide a good foundation on which to build the information 
strategy for the modern NHS.

14. Final remarks

When undertaking a study of this nature, the researcher felt it important to maintain a certain 
level of detachment and impartiality, so as to not become attached to any potential 
prejudices. This was felt necessary, as the researcher was also the designer of the CWHIT, 
and there was always the potential that their objectivity could be compromised by their 
desire to see the project succeed - known as 'my baby' syndrome (Littlejohns 2003). The 
researcher feels that the required level of objectivity was achieved, and that total
nartirinatinn w^s thp nnlv wav tn gi\/R thp dp<;innAr a" PIT|i^ (inside^ vipw/ of thp world nf

315



Appendix Three: Associated Publications

chronic wound healing in the context of the NHS, and of understanding the somewhat 
unclear relationship between them.
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