
Clinical Decision Making in Familiar
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"ttIS qualitative study describes the clinical reasoning and declslon-maklng processes used by experienced
occupational therapists In physical practice when deciding on the first Intervention In a familiar type of case.
The main finding was that therapists use schematic processing to speed the Identification of problems and
to Indicate potential solutions and actions. Such processing Is rapid and automated. Theory appears to
become embedded In practice to the point where the therapist Is no longer conscious of using It.

A model of the mental problem space generated by therapists during decision making Is proposed and
the implications for practice are discussed. This model may help to explain some of the differences
observed In the reasoning of novice and experienced practitioners. The sample Is too small to permit gen
eralisation, but the findings are compatible with theories of cognition and problem solving and also with
the results of studies Into medical decision making.

Introduction
Each time an occupational therapist meets a new patient he
or she must attempt to make sense of the case, decide what
action to take and decide what to do first. This process is
usually referred to as clinical decision making and utilises a
number of forms of clinical reasoning which have been stud
ied and described (for example, Munroe, 1992; Ryan, 1992;
Mattingly and Fleming, 1994). This article is a report of the
conclusions of an exploratory study (Hagedorn, 1995) which
set out to discover how a therapist makes the first decision
about what to do in an individual case.

Method
In a real clinical situation cognitive processes can only be
studied indirectly, either by observing behaviour and inferring
the underlying reasoning or by asking subjects to give
accounts of their thought processes. Observation was imprac
tical, therefore material had to be derived from the subjects.
Opinions concerning the reliability of such retrospection are
mixed, but there is evidence that recall can be reliable if there
is little time lapse between recall and the decision-making
event (Ericsson and Simon, 1980, cited by Munroe, 1992).
Mattingly's work (Mattingly and Fleming, 1994) on the use of
story telling by therapists supports the view that they can give
reliable accounts of practice. It was therefore decided to use
a thinking-aloud protocol.

Six experienced therapists working in physical rehabilita
tion settings were asked to select a newly referred patient
and to tape record an account of the decision-making process
and the conclusions reached. This was undertaken in private
as near in time to the point of decision making as possible.
Five of the six cases were of a type very familiar to the thera
pists concerned, and the other had familiar features.

The tapes were then transcribed verbatim and subjected to
qualitative analysis using a variety of techniques, including

immersion and crystallisation, and various forms of editing
analysis (Crabtree and Miller, 1992).

Immersion and crystallisation was used as a method of
macroanalysis which involved repeated reading of the materi
al, note making, identifying key occurrences, reflection, and
generation of hypotheses concerning the reasoning processes
and their relationship to the sequence of the occupational
therapy process. Texts were cut into antecedent, focal and
consequent parts of the description. Some sequences were
analysed using task analysis.

Microanalysis was conducted by editing techniques, such
as cutting the material into fragments having similar themes
or illustrating similar chains of reasoning; noting the frequen
cy of themes and trigger words; and analysing language for
indications of hidden processing, such as attributions of relia
bility. A line-by-line search for words indicating actions taken
by therapists and factors considered by them in decision mak
ing (coding and template analysis) was used for parts of the
text. Flow charts of decision chains and problem analysis
were produced. The contents of problem spaces constructed
by therapists were mapped.

Member checking was conducted by means of follow-up
interviews, during which the researcher tested interpretations
and obtained clarification.

Results
Subjects gave their accounts in narrative form (as required by
the task of tape recording). Although the sample was small,
the qualitative techniques generated a large amount of materi
al. By analysis of this, a model of cognitive processing was
developed. A principal finding was that therapists in the study
used schematic processing.

Information can be stored in the memory as a schema, an
abstract representation of events, objects and relationships in
the real world. The essential feature of schematic processing
is that it 'typically occurs rapidly and automatically; usually we
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Fig.3. Three dimensions of the problem space: past, present
and future.

Fig.1. Sequential use of the occupational therapy process.

Fig.2. Non-sequential use of the occupational therapy process.
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• The lower box is the future, and contains potential actions
and interventions that the therapist might take and predic
tions concerning probabilities and possibi hties in the
patient's future.
These areas are now described in more detail.
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In order to manipulate information in relation to time, the ther
apists used the structure of the occupational therapy process
as an aid. They did this in a very free manner, quite different
from the linear or circular sequence usually used to depict
this process (for example, Creek, 1990; Foster, 1992).

Sequential use of the occupational therapy process
depicts the occupational therapist as 'sitting on the train'; the
therapist starts by gathering information, moving smoothly
round the track and calling at each station in turn, following
the set sequence of goal planning and intervention (Flg.t.).

What the therapists in the study seemed to be doing was
to remove themselves from the train in order to take a central
position, 'standing in the middle of the railway layout', from
where it is possible to move around and call at the available
stations in any order (Fig.2).

Thinking, therefore, seemed to jump from information gath
ering to problem identification, to prediction, back to goal
planning and more information gathering, to potential solu
tions and back to predictions again, in a manner that at first
appeared haphazard but, in fact, aided and speeded reason
ing. Fleming (1993) has also described the way in which the
therapist shifts attention among sets of cues and potential
patterns in a complex and non-linear fashion.

The author hypothesises that this ability to unhitch the
process, or 'leave the train', is dependent on experience, and
may be an important differentiation between the reasoning of
novice and experienced practitioners; this requires further
research. Gilhooly (1990) cites evidence that novices' prob
lem solving is search driven (that is, looking for relevant infor
mation) whereas that of experts is schema driven (that is,
using stored chunks and patterns of information and action).
The findings of this study support that statement.

Information was manipulated in relation to the past, the pre
sent and the future within a mental 'problem space'. The con
cept of a problem space was developed by Newell and Simon
(1972) to describe how problem solving takes place.

To visualise how the problem space was used by thera
pists, imagine a simple box divided into three (Fig.3).

• The top box is the therapist's past experience. Into this
area is brought any relevant information which may bear
upon the present case.

• The central area represents the present situation, into
which is brought all the available information concerning
the patient.

are not even aware that any processing of information is tak
ing place at all' (Atkinson, 1993, p716). Thus, the therapists
in the study processed information in an automated manner,
manipulating data within a mental problem space in order to
reach rapid conclusions concerning the nature of the first
intervention, and moving smoothly into action.

The therapists used the occupational therapy process in a
free and unstructured fashion in order to acquire and evaluate
cues, recognise patterns, identify problems and potential
solutions, manipulate information in relation to the past, the
present and the future, and make decisions concerning
actions. The main styles of reasoning used were diagnostic
reasoning (Rogers and Holm, 1991) and procedural reasoning
(Fleming, 1991).

A model of the way in which this was done and the implica
tions for practice are described.

Thinking backwards and forwards
in time

The occupational therapy process
unhitched
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Fig.5. The present: the patient and the situation.
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Fig.4. The past: the condition schema.

PADL = personal activities of daily living; DADL = domestic activities
of daily living.

The past: the condition schema
A model of the condition schema is given in FigA. The condi
tion schema is conceptualised as having three linked sec
tions. There is an image of dysfunction (dysfunction schema),
comprising a prototype or a stereotype of the condition (or
problem cluster); a dysfunction feature set which indicates
expected daily living problems; and risk scenarios, which warn
the therapist to anticipate and prevent harm to the patient.

The dysfunction schema is a composite of all the thera
pist's previous knowledge, memories and experiences of the
condition. It is produced automatically as the pattern between
current and past experience is matched. To give a simple
example, the words 'right hemiplegia' will immediately pro
duce a cluster of associations and expectations, even before
the patient has been seen; this dysfunction schema serves
as a starting point, but it has to be refined in the light of facts
about this case. If the first sight of the patient indicates a
dense right flaccid hemiplegia, the dysfunction schema will
instantly be modified accordingly. The concept of the dysfunc
tion schema is similar to the concept of an 'illness script'
described by Gilhooly (1990).

The dysfunction schema is linked to an intervention
schema. This contains memories of all the potentially useful
forms of interventions, solutions, and routine procedures,
assessments or tests which may be needed in this case.
These may be stored as rules for action, short sequences
of actions (productions), and scripts for stereotypical
sequences of actions and speech in response to aspects of
the situation.

Therefore, 'dense right flaccid hemiplegia' brings with it,
for example, a script and procedure for conducting a first
interview and assessment. The problem-solving part of this
schema may also include personal heuristics, rules of thumb
which generally (but not always) work.

The good outcome schema is something like a reverse
image of the dysfunction schema and is closely related to it. It
contains stereotypes of wellness and recovery, and expecta
tions of likely progress and prognosis.

The most important feature of this schema is that it com
bines declarative knowledge (knowing that) and procedural
knowledge (knowing how), so that recognising the problem
automatically produces action and solutions. This finding has
similarities with Anderson's theory of Skill Acquisition,
Adaptive Control of Thought (ACT..), in which three main pro
cessing elements are described: declarative memory, proce
dural memory (a production system) and working memory
(Anderson, 1983, cited in Eysenck and Keane, 1990).

The condition schema serves to guide the therapist's
expectations about the case and helps him or her to seek rel
evant information concerning the new patient.

The present: the patient and the situation
The therapists gathered quantities of information concerning
the patient. This could be arranged under the headings per
son, occupation, environment and therapy (Fig.5). All the ther
apists in the study gained this type of information but the
classification is artificial, imposed by the researcher for con
venience, and does not necessarily represent the way in
which each individual conceptualised the material.

Information was related to the condition schema and was
also used to modify it.

The therapists' use of language indicated subtle grada
tions in their evaluation of the information they received. They
appeared continually to assess the sufficiency of data, and its
degree of reliability, as it was acquired and evaluated.

As a result of acquiring information about the present
case, and relating this to experience, the problem (or prob
lems) could be defined and solutions proposed. Because

these were familiar types of case, for which well constructed
condition schemata were available, the identification of a
problem automatically produced the solution or a range of
potential solutions from which to choose. This enabled a
smooth flow from information gathering straight into appropri
ate action.

The way in which this appears to operate is similar to the
model of problem solving proposed by Carbonell (1986, cited
in Eysenck and Keane, 1990).

In a few cases competing hypotheses, concerning either
diagnosis of the problem or solutions, were explored and con
flict resolution and option appraisal had to take place.

The future: crystal gazing
The identification of a problem also provoked a simultaneous
prediction of the probability of future events in relation to the
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Fig.7. Model of the problem space.solution. This information originated from the good outcome
schema, but was much modified in the light of the patient's
condition and personal circumstances and wishes.

As the problem was defined and potential actions were
considered, the therapists projected in imagination the likely
results of each possible action. The use of a formula such as
'if A happens I will do B, but if C happens I will do D' was
common.

The therapists made both implicit and explicit predictions,
of varying degrees of certainty, but even at this very early
stage in the treatment process they had some ideas concern
ing the ultimate direction the case would be likely to take.
Being unable to find an existing descriptor for this process the
author has called it 'predictive reasoning', although it may
have some connection with the process of narrative reasoning
described by Mattingly (1994) and the use of future scripts
noted by Munroe (1992). Once the information processing
had been completed, a hierarchy of decisions was made rang
ing from the definite and immediate to those that were depen
dent on future outcomes and therefore tentative or optional
(Fig.6).
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Fig. 6. The future: actions and outcomes.

FUTURE

The completed model of the problem space is shown in
Fig.7. This model may be compared with that generated by
Fleming in her original research into three-track reasoning
(Fleming, 1989), in which she showed how the therapist con
structs an image of the person and his or her condition on the
basis of previous knowledge and experience of the disability,
combined with interaction with the patient, using clinical
judgement.

Automated processing: benefits and
costs
Like all cognitive operations, this process sounds slow and
cumbersome when it is described in print. It was clear that, in
practice, it was usually rapid. Therapists thought on their feet
and used a form of pragmatic reasoning (Schell and Cervero,
1993) to take advantage of therapeutic opportunities offered
by the current situation as soon as sufficient information had
been gathered to diagnose the problem.

Because access to any part of the condition schema is
likely to trigger recall of the whole, and because problems,
solutions and actions are linked, the experienced therapist
can immediately slot into a 'chunk' of action, as described by
Newell and Simon's study of experts in other fields (1972).
The process only needs to become conscious when ideas are
being developed, or competing hypotheses or solutions
worked through. The benefits in terms of effective and speedy
action are clear.

This model of clinical decision making may provide an
explanation for some of the differences which have been con
sistently observed between novices and experts (for example,
Benner, 1984; Burke and DePoy, 1991; Ryan, 1992).

It is plain from these studies that the quality of clinical
decision making rests on the extent and applicability of the

therapist's experience. If the findings of these studies are
reinterpreted using the proposed model, a student or novice
practitioner can be seen as having a limited dysfunction
schema, limited expectations of outcome, and a restricted
repertoire of actions and solutions. In addition, the novice is
dependent on the sequence of the occupational therapy
process to facilitate the search for information and cannot yet
unhitch it. Decision making is therefore slow and follows the
rules. The experienced practitioner is able to move smoothly
and apparently intuitively from problem identification to solu
tion and action.

It is suggested (Benner, 1984) that it may take 3 years to
move from novice to proficient practitioner, and up to 10 years
to achieve expertise. However, it should be noted that,
although there was a wide difference in length of experience
within the sample of therapists in this study (from 21 months
to 19 years), all showed similar patterns of reasoning. This
may imply that experience may need to be defined in terms of
quality and relevance to a current situation rather than length
of time.

There are potential problems with automated reasoning. A
close analogy may be drawn between this skilled automation
of cognition and the development of automated physical skill.
In both cases, automation is a function of experience as kinks
in the process are smoothed out. When one learns to drive a
car, there is altogether too much to think about; hands and
feet fumble, judgement is unsure: the beginner does it by the
book. The experienced and expert driver is no longer con
scious of the physical mechanics of driving. He or she simply
drives, and would be hard put to explain how he or she does
so. In exactly the same way, the expert therapist produces
therapy in an automated flow of action and, like the driver,
finds it difficult to say how he or she does this.
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In the case of a physical skill, it is possible that bad habits
may be acquired. In the same way, ineffective practice may be
built into the automated cognitive response. It is known that it
is difficult to correct a defect in an automated physical skill
(for example, a golf swing) and it may be equally difficult to
identify and correct a defect in automated reasoning, espe
cially since automation impedes introspection and analysis.

Automated action is effective, but it is also not very chal
lenging. There was evidence from some suojects in this study
that they found their work routine and sometimes unstimulat
ing. Problems were already solved; the most that was usually
needed was some tweaking to meet indivic'ual needs, or a
decision between competing solutions. This suggests that it
may be desirable for therapists to analyse frequently used
productions and procedures, translating these into protocols
which can be used by assistants rather than therapists.
Further analysis would reveal the signals which experienced
therapists use to identify when something 'doesn't fit' so that
the assistant can be primed to recognise when to refer back
to the therapist.

Schematic processing is known to be subject to a number
of biases which may affect clinical judgement. There could be
a danger that over-reliance on a familiar condition schema
might lead a therapist to skimp on the information gathering
and analysing, and jump from pattern recognition to stereotyp
ical solution. There was no evidence of this happening in the
study sample; indeed, the therapists were very concerned to
individualise cases and several were uncomfortable with the
idea of automated responses. For example, one therapist ini
tially denied using an 'interview script' to ascertain the level
of confusion in an elderly patient, but when asked to say what
she usually did in such cases she was able to recall her per
sonal script quite fluently.

It is also possible for a wrong fit to be made between pat
tern and schema, so that the problem is incorrectly named
and framed; there was one example of this, although the error
was quickly corrected as more information was obtained.

Denial of use of models
All six subjects honestly admitted that they were unaware of
using any model or frame of reference to direct their decision
making process. Two mentioned using problem solving. It
was, however, quite plain that a variety of biomechanical,
cognitive-perceptual and neurodevelopmental approaches
were being utilised. To what, then, can one attribute this
denial?

The author has consistently observed that fieldwork place
ment supervisors express anxiety at finding it difficult to say
what they do when questioned or challenged by a student who
demands explicit links between theory and practice, especial
ly the more abstract theorising connected with models and
frames of reference.

The proposed model of decision making gives a rationale
for this difficulty: it can be hypothesised that theory is
incorporated into the condition schema as it evolves, but
that it then becomes embedded in the 'chunks' of practice to
the point at which awareness of it disappears; this is a
pragmatic and useful development in some ways, since
having to recall theory to consciousness each time would
delay responses.

This hypothesis. if proved, would be simultaneously a
reassurance .and a warning to experienced clinicians. It
is reassuring because it explains the difficulty in articulat
ing practice; it is a warning that active efforts need to be
made to maintain awareness of theory in order to teach prac
tice effectively, and to maintain and update persona' knowl
edge and skill. 'Running on tramlines' has both advantages
and disadvantages.
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Implications for practice
If practice is fundamentally only as good as the therapist's
personal set of schemata and scripts, it does behove the ther
apist to become adept at developing rich, accurate and com
prehensive schemata. It is even more important that some
awareness and critical appraisal of the contents of schemata
is developed. This may be done through reflection on and
analysis of personal practice, deliberately unpacking the con
tents of schemata, reasoning chains and productions. The
insights gained would enable the therapist to improve the
quality of his or her own practice and also to transfer some of
the mysteries of expertise to others.

When clinical reasoning is reduced to its cognitive skill
components, it can be seen to depend on the ability to
acquire and process information, use logic, make deductions
and solve problems. Attempts to improve these skills in, for
example, medical students, have been disappointing.
Nonetheless, students might benefit from a greater
understanding of cognitive psychology as it applies to their
own reasoning during practice. Anderson's ACT* model
seems particularly promising (1983, cited in Eysenck and
Keane, 1990). The model of the problem space proposed in
this article may provide a useful educational tool, enabling
the student to gain a better understanding of the complex rea
soning involved.

Conclusion
This was a limited exploratory study, analysing decision mak
ing in familiar cases in physical practice. The results cannot
be generalised to other contexts and one must beware of
building too much upon them. It is likely that novel or chal
lenging problems will provoke different reasoning and
problem-solving strategies. It is also possible that reasoning
will change in style and content as therapy progresses.
Further research is needed to confirm whether the proposed
model appears to apply in other contexts, for example, psychi
atry or community practice.

The results do, however, conform to models of reasoning
developed by others and shown to be used by other health
care professionals. It should not be surprising to discover that
occupational therapists reason, first, like all other human
beings; secondly, like other health care professionals; and
only thirdly like occupational therapists, albeit that the third
element is the one that makes the difference and ensures
that what happens is occupational therapy and not something
else.

Research into clinical reasoning in occupational therapy
has tended so far to concentrate on the exploration of reason
ing styles and the occupational therapy process, and has not
always discriminated well between therapeutic skills, tasks,
and basic cognition. It may be more beneficial to analyse the
detailed mechanisms of cognition on which reasoning
depends since this would enable us better to understand and
teach clinical decision making.
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COT 20th Annual Conference and Exhibition:
Building on Success

Registrations are now being taken for the College of
Occupational Therapists' Annual Conference and Exhibition, to
be held on 17-19 July 1996 at the University of Leeds. The
programme and registration details were distributed with the
March issue of BJOT, but additional copies are available on
request from the Conference Department (Tel. 0171 357
6480 or Fax. 0171403 3991).

This event builds on the success of last year's event in
Edinburgh, where the College offered delegates a different
format from previous years with parallel workshops and con
current paper sessions. This year the programme has pro
gressed further to include seminar sessions, allowing dele
gates more time to explore current issues in depth. The
Technical Committee has developed this programme through
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a rigorous marking system of the submitted abstracts, ensur
ing the high standard of the papers.

Additional contributions to the conference this year include
that from the Joint Strategy Group on Local Authority
Occupational Therapy Services, who will be holding an open
forum ent itled 'Strategic direction for community-based occu
pational therapy services into the next millennium '. Also, the
Occupational Therapy Information Committee will be facilitat
ing a workshop on the current issues in information manage
ment and technology.

The Occupational Therapists Board of the CPSM will also
be present to launch a handbook on the work of the board
and a fact sheet on disciplinary matters. The members of the
board will be available to discuss any related matters with del
egates.

The 78 stands at this year's trade exhibition have already
been reserved, with a wide range of products and services on
display inclUding:
• Bathing equipment
• Beds and bed accessor ies
• Communications
• Eating and drinking aids
• Education aids
• Hoists and lifting equipment
• Household equipment (including furniture) and fittings
• Motabi lity
• Wheelchairs and wheelchair accessories .

There will be a wide-ranging charity sect ion with special ists
to disseminate information and advice.

The exhibition is open to all delegates. as well as to those
not attending the conference sess ions: whether occupat ional
therapists, carers, people from disab ility groups or from other
health and social care professions. Entrance to the exhibit ion
is free.

The Yorkshire Regional Executive and the Leeds Professional
Development Group will also be on hand for your queries per
taining to local issues.

Tracy Paul,
Conference and PUblicity Coordinator.
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