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CHAPTER I
Introduction

Simulations have been used for over two decades as 1) a
method to evaluate performance of nurses and nursing
students and 2) the basis for a significant portion of the
research in clinical judgment. For the first purpose,
subjects read or viewed simulations, then identified the
patient's problems and described actions that they would
take related to the problem (Del Bueno, 1983; deTornyay,
1968a). The subjects were then evaluated on the accuracy of
their decisions. For the second purpose, simulations have
been used to study processes of clinical judgment (e.g.,
Tanner, 1982; Tanner, Padrick, Westfall, & Putzier, 1987;
Corcoran, 1986a, 1986b), examine correlates of clinical
judgment performance (e.g., Tanner, 1982; Davis, 1972, 1974;
Verhonick, Nichols, Glor, & McCarthy, 1968), and evaluate
the effectiveness of instructional methods (e.g., deTornyay,
1968b; Tanner, 1982).

Research on decision making is important to the
improvement of nursing practice. The delivery of quality
health care requires that clinicians be able to make
accurate decisions efficiently and effectively. Research in
the area of clinical decision making should be useful to the
education of future and practicing nurses. There is an
emphasis in many schools of nursing on clinical decision
making skills. It is somewhat difficult to teach these
skills when so little scientific knowledge is available.

The continuing education of practicing nurses could also be
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improved if more were known about clinical decision making.
Assistance could be given so that these nurses could become
better decision makers, making decisions more effectively
and efficiently.

Simulations used for studies of clinical decision making
have ranged from low-fidelity to high-fidelity (Elstein,
Shulman, & Sprafka, 1978). Low-fidelity simulations are
those in which human beings are replaced by paper or film
representations. High-fidelity simulations use trained
actors to play the part of patients. High face validity is
achieved through the use of these high-fidelity simulations.
According to Elstein et al., written simulations have the
lowest fidelity, videotaped or filmed simulations have
moderate fidelity, and simulations using trained actors have
the highest fidelity.

Clinicians' response formats to the simulations may be
written, verbal, action oriented, or any combination of
the above. The written responses may be open ended or may
require subjects to select from alternatives provided to
them. Verbal responses may be a description of information
that the subject attended to or answers to specific
questions such as identification of the problem presented in
the simulation. Subjects may also be requested to perform
actions that they might normally do in a situation similar
to that presented in the simulation. They are usually then
requested to describe what they have done.

The major advantage to using simulations in research is
that the problem solving situations can be held constant so
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that the relationship between situations and other reasoning
factors can be examined. Moreover, simulations are
generally easy to administer and usually have a "correct"
answer that is known to the examiner. This allows the
investigator to have a criterion against which to compare
each subject.

Recent findings and an integrative review by McGuire

=

(1985) have raised the question of the extent to which
clinicians' responses to simulated patients would be similar
to what they actually do in practice. There are many ways
in which differences between simulated and actual patients
could affect clinical performance. For example, subjects
may not become engaged with the hypothetical patients
portrayed in the simulations. Subjects may also take more
risks because they know that no real patient will be
endangered by their actions. These differences may affect
the cognitive strategies used in decision making, as well as
the actual decisions made by the subjects after viewing a
simulation.

One alternative to using simulations is, of course,
observation of clinicians in actual practice. The
limitations of this approach are many. For example, it is
not possible to predict when a decision will be made by a
clinician, therefore, it may be necessary to observe the
subject for long periods of time. During that observation
time, decisions of the type desired for the research may or
may not occur. Another limitation is that the presence of
an observer may change the interaction between the subject
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and the patient. The subject may change the way in which
decisions are usually made because of the observer, and the
patient may react differently because the observer is
present. Moreover, it may be difficult to determine when a
subject is making a decision through simple observation.
However, some of the difficulties encountered with the
observation of nurses in practice may be resolved by
requesting nurses to describe decisions they have made in
practice. By requesting nurses to describe decisions made
in practice, observers would not be present during the
interaction; consequently they would have no effect on the
interaction. In addition, the subject would know that a
decision had taken place and an observer would not need to
make the determination that a decision was being made.
However, this methodology has its difficulties which will be
discussed in a subsequent section.

A study comparing simulations and practice is both
important and timely. This comparison could give direction
to future research in clinical reasoning. If the
performance between the two situations is similar, the
research with simulations should continue and perhaps be
increased. However, if the use of simulations produces
different strategies and thinking processes than those used
in practice, it may be more'useful for more research related
to clinical decision making to be conducted in the practice
setting. Although this type of research is more complex and
not well-suited to experimental manipulation, the findings

may be more valid.



The purpose of this study was to determine if the
decision making processes used in pain management by hospice
nurses differed when responding to a simulation from those
processes used in an actual clinical situation. A secondary
purpose was to investigate selected factors in the two
different conditions (simulation or practice) which may
account for any differences.

Review of the Literature

Before the literature in decision making is summarized,
it is necessary to define and distinguish among the terms
commonly used in the literature such as problem solving,
decision méking and diagnostic reasoning. However, a
distinction among decision making, problem solving and
diagnostic reasoning is not always clear. In many cases it
is difficult to make the distinction because the overlap
among the three concepts is great and experts in the field
do not always agree about the distinction. Some tend to use
these words interchangeably (Slovic & Lichtenstein, 1971).

Anderson (1985) states that problem solving in general,
has three essential features: 1) goal directedness, 2)
subgoal decompesition, and 3) operator selection. Problenm
solving behavior is organized toward achieving a goal.

There is a need to decompose the goal into subgoals and an
action or operator is available for selection to achieve the
subgoals. Elstein and associates (1978) have described
problem solving in medicine as the process of making
adequate decisions with inadequate information.

In Elstein et al.'s (1978) definition, decision making
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becomes a subset of problem solving. On the other hand,
decision making can be viewed as making choices among
alternatives (Billings & Scherer, 1988). The decision may
have certain or uncertain outcomes, subjects may assign
different values to the outcomes, and many people may or may
not have conflicting interests in the decision. Tanner
(1989) describes clinical decision making as the rational
processes of clinical judgment. She elaborates on this
definition by stating that clinical decision making involves
collecting and analyzing information, generating
alternatives and choosing among the alternatives to achieve
patient care goals.

Diagnostic reasoning usually refers to the processes
in which the clinician attends to presenting signs and
symptoms, generates hypotheses to explain the signs and
symptoms, collects information to confirm or disconfirm the
hypotheses, evaluates the hypotheses in light of the
information and determines a diagnosis (Tanner, 1989).
Diagnostic problem solving and diagnostic reasoning have
been used interchangeably in the literature (Tanner, 1983).

For the purposes of this study, clinical decision making
was defined as the choice(s) that a hospice nurse made among
alternatives. The hospice nurses were required to choose
among intervention alternatives for pain management and
hence, make a decision related to the patient's pain control
regimen. This definition assumes a rational process of
generating alternatives from which the subject can choose.

The review of the literature consists of summaries of
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studies in three areas: 1) those that use simulations as
the stimulus material, 2) those conducted in practice, and
3) those that compare performance in practice to that on
simulations. Studies that include both nurses and other
health care professionals as the sample are included.
Although the content around which the clinical decision
making is performed differs among health care professionals,

it was assumed that the processes used are similar.

Studies Using Simulations
Studies Describing Processes

There have been three nursing and five medical studies
that used simulations as the stimulus material to describe
cognitive processes. Corcoran (1986a, 1986b); Tanner
(1982); and Tanner et al. (1987) have investigated the
processes nurses and/or nursing students used to make
decisions. Barrows and Bennett (1972); Elstein et al.
(1978); Kassirer and Gorry (1978); Mancuso and Rose (1987);
and Neufeld, Norman, Feightner and Barrows (1981)
investigated the processes that medical students and/or
physicians used to make decisions.

In Tanner (1982) and Tanner et al. (1987), one of the
study purposes was to describe processes of diagnostic
reasoning. In both, moderate-fidelity videotaped
simulations were used. Subjects were instructed to think
aloud as they sought additional information, derived nursing
diagnoses and determined nursing management. In both
studies, the thinking aloud was tape recorded and

transcribed for analysis.



In Tanner's (1982) first study, eight dependent
variables were investigated. These included knowledge,
number of early tenable hypotheses generated, total number
of tenable hypotheses generated, number of cues observed in
the videotaped simulation, the validity and dependability of
cues sought, accuracy of nursing diagnosis, patient care
management ability, and the quality of the search strateqgy.
A written examination, with a split-half reliability of .92,
tested factual knowledge. The remaining variables were
obtained from the verbal protocols generated by the subjects
after viewing the videotaped patient situations. Interrater
reliability for those seven measures ranged from .845 to
.978.

Tanner (1982) found a positive relationship between the
formulation of diagnostic hypotheses and the quality of the
information search and diagnostic accuracy. However, the
relationship between the early formulation of hypotheses and
diagnostic accuracy decreased when the quality of the
information search was controlled. Tanner also noted that
the subjects appeared to be more accurate if they generated
the correct hypothesis in the initial set of hypotheses.

In their study of diagnostic reasoning, Tanner et al.
(1987) were interested in three concepts: 1) diagnostic
hypotheses, 2) data acquisition and 3) accuracy of
diagnosis. Diagnostic hypotheses were scored as the number
of accurate or possible hypotheses. The earliness with
which the first diagnostic hypothesis was activated was also
determined. Data acquisition was scored as the number of
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questions that a subject asked during the verbal protocol
and the rating of the predominant strategy used. Strategies
were classified into five categories: 1) hypothesis driven,
2) cue-based, 3) review of systems or routine, 4) answers to
one question lead to next question and 5) random,
nonsystematic.

Tanner and associates (1987) found no consistent
significant differences among junior and senior nursing
students and practicing nurses on measures of diagnostic
reasoning except on accuracy. Nurses were more accurate in
their final decision than the junior and senior nursing
students. There was a trend toward the use of more
systematic data gathering strategies with practicing nurses.
There were no differences on number of hypotheses activated,
earliness of the activation of the hypotheses, and number of
gquestions asked.

Corcoran's (1986a, 1986b) study described the initial
and overall approaches to planning used by hospice nurses
under different levels of task complexity. She used three
low-fidelity, written patient simulations that depicted
three types of chronic pain and three levels of complexity
for decision making. Subjects were given a simulation,
asked to read the simulation aloud, develop a drug
administration plan and write the plan. Subjects were
instructed to think aloud as they performed each task.

These verbalizations were audiotaped and transcribed for
analysis. The verbal protocols were analyzed for initial
approach, overall approach and quality of the final plan.
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The initial approach was classified as either broad or
narrow. A broad initial approach was one in which the
subject mentioned a number of pain related problems in the
beginning of the protocol. A narrow approach was one in
which the subject focused on one problem initially. The
overall approach was defined as either opportunistic or
systematic. An opportunistic overall approach was one in
which the subject jumped from problem to problem. In a
systematic approach, the subject focused on one problem
before moving on to the next. The quality of the plan was
judged to be either consistent with the consultant's plan,
appropriate for the case but not consistent with the
consultant's plan, incomplete, or erroneous.

Corcoran (1986a, 1986b) found that the subjects varied
the number of alternative actions generated and the
proportion of actions evaluated as a function of task
complexity. Experts generated more drug alternatives and
developed better final plans than did novices. Experts
evaluated only a portion of their alternative actions;
novices varied their approaches to evaluation dependent upon
the case situation. There was no relationship between task
complexity and the quality of the plan developed.

In a series of studies of physicians' clinical problem
solving processes, Elstein and associates' (1978) used
high-fidelity simulations in which trained actors portrayed
patients. The interaction between the patient and the
physician was videotaped. Physicians were asked to perform
a consultation as they would in practice. The actors
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provided the patient history upon questioning. The physical
examination information was provided by an assistant who
acted as a data bank, providing information to questions
asked about physical exam items. The physician was asked to
think aloud during the consultation. After the subject
finished the consultation, the videotape was reviewed to
stimulate the subject's memory. Subjects were asked to
recall what they had been thinking during the consultation.
Elstein et al. described a general model of diagnostic
reasoning which included four components: 1) narrowing the
search field, 2) hypothesis generation, 3) data acquisition,
and 4) hypbthesis evaluation. One of their findings was
that hypotheses were generated early in the clinical
encounter.

Barrows and Bennett (1972) and Neufeld et al. (1981)
used similar methods in their studies of clinical decision
making. One of the purposes of the studies was to describe
clinical decision making processes. Both studies used
high-fidelity simulations with trained actors who portrayed
patients. Subjects were asked to perform a consultation
exactly as they would in practice. The subjects were
videotaped and monitored by an observer through a one way
glass. The observer wrote down what he thought the subject
was thinking about as the subject did the consultation. The
subject was then interviewed and reviewed the performance on
the videotape. The subject was asked to describe what he
had been thinking as he asked each question and performed
each maneuver.
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Barrows and Bennett (1972) found that subjects generated
hypotheses about the diagnosis early in the encounter with
the patient. The subjects would then ask questions about
their hypotheses until they decided that the questioning was
no longer productive. They would then switch into routine
questions. This switch into the routine questions allowed
subjects to search for additional information and to ponder
the patient's problem without appearing confused to the
patient. 1If a positive response occurred, subjects would
return to the hypothesis driven strategy of questioning.

Neufeld et al. (1981) used medical students and
physicians in their study. They found little difference
among groups. Early hypothesis generation occurred in all
groups, usually within the first 30 seconds of eliciting the
chief complaint. The number of hypotheses and the extent to
which questions were testing hypotheses were all similar.
Senior students and physicians did collect more.relevant
data than junior students. The content and specificity of
the hypotheses increased with education.

Kassirer and Gorry (1978) studied six physicians
decision making behavior using one case situation. The
purpose of this study was to describe problem solving
behaviors used by physicians. One of the authors played the
part of the patient and acted as a respondent rather than as
the patient. Using a script, the respondent would answer
the subject's questions. Verbal protocols were recorded and
transcribed. Analysis of the protocols generated a
description of problem solving behaviors used by physicians.
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They found that the subjects made specific diagnostic
hypotheses with little more information than the presenting
complaint. They also found that subjects used a common
approach to evaluating hypotheses. They would request
information, reject some initial hypotheses, substitute
specific hypotheses for general ones and then select a few
hypotheses for more detailed testing.

Mancusoc and Rose (1987) used low-fidelity, written
simulations of angina patients with 18 internists who had
been practicing from one to 50 years. The purpose of their
study was to describe a general pattern of decision making.
They used a process tracing methodology in which the
decision making process was described from verbalizations
made by the subjects during each step of the problem
solving. Each subject was interviewed individually and
asked to recommend and explain treatment choices for three
hypothetical patients. The responses to the interview were
recorded in field notes. After all of the interviews were
completed, the investigators described a general pattern of
decision making through inductive analysis. This general
pattern had three successive stages: 1) focusing on a few
facts (focal points) and evaluating each focal point with
respect to the treatment options, 2) reassessing each focal
point in light of the other focal points and uniting the
picture, and 3) summing the values of each focal point to
reach a final decision.

In summary, the findings from the studies using lower
fidelity simulations (Corcoran, 1986a, 1986b; Mancuso &
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Rose, 1987; Tanner, 1982; and Tanner et al., 1987) were
similar to those using high-fidelity simulations (Barrows &
Bennett, 1972; Elstein et al., 1978; Kassirer & Gorry, 1978;
and Neufeld et al., 1981). This may be because the fidelity
of the simulation does not make a difference in the
processes used by the subjects. Although high-fidelity
simulations are assumed to represent an actual patient
situation more faithfully than a low-fidelity simulation,
the fact still remains that the patient in the simulation is
not real and actions taken by the subject will not affect
the patient.

Additionally, the researchers in these studies
describing the processes used in decision making found that
a hypothetico-deductive method was employed. Generally, the
subjects would begin with an impression, generate hypotheses
early in the encounter, collect data to test the hypotheses
and make an evaluation based on the information gathered.
Most practitioners, whether experienced or not, used this
general process. Differences between the experienced and
inexperienced usually existed in the amount of information
obtained and the accuracy of their diagnoses. Experienced
practitioners tended to gather less information and be more
accurate.

As McGuire (1985) queried in her review of medical
problem solving research, are these findings due to the
methodology employed in the studies? It is possible that
different processes might be uncovered if a different
methodology was used. The tasks used in the simulations may
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not be representative of tasks in the real world. The
presentation of the information in the simulation may not
represent the manner in which information is usually
presented in practice. 1In addition, there is some evidence
that the decision making processes differ depending upon
the task presented (e.g., Elstein et al., 1978). Different
processes and differences between experienced and
inexperienced clinicians may become evident if actual
clinical encounters are used as the stimulus material for
research in decision making.

Studies Evaluating Decision Making

Baumann and Bourbonnais (1982); Davis (1972, 1974); Del
Bueno (1983); Thompson and Sutton (1985); and Verhonick et
al. (1968) used simulations to evaluate clinical decision
making abilities of practicing nurses but did not describe
the processes used. Benbassat and Bachar-Bassan (1984); and
Norman, Tugwell, Feightner, Muzzin and Jacoby (1985) studied
physicians and medical students using simulations to
evaluate clinical decision making abilities.

Verhonick et al. (1968) were interested in identifying
the nuances that the nurse observed in a patient situation
that lead to a nursing action. They developed a
moderate-fidelity film of five simulated patients. After
viewing the film, respondents described in writing, what
they observed, what action they would take based on what
they saw and what led them to take the action. Observations
were classified into five categories and then defined as 1)
relevant, 2) irrelevant and 3) inappropriate to the

15



situation. The major categories for actions were: 1)
therapeutic, 2) supportive, and 3) inappropriate.
Therapeutic actions were those that needed to be prescribed
by another health care provider. Supportive actions were
those that did not require medical prescription and were
voluntary nursing actions requiring nursing knowledge, skill
and/or judgment. Verhonick et al. found that instructors
and practitioners with one to six years of experience made
the largest percentage of relevant observations. The number
of relevant observations made increased progressively with
the academic degree held. The higher the academic degree
the more likely they were to relate the supportive action to
observations made.

Davis (1972, 1974) conducted two studies using Verhonick
and associates' (1968) filmed patient situations. In both
studies, Davis hypothesized that clinical nurse specialists
would perform better than baccalaureate nurses. She used
similar data collection procedures as Verhonick et al. 1In
both studies, Davis found that the clinical nurse
specialists did perform better than the baccalaureate
nurses. They made significantly more relevant observations,
suggested a greater number of significant actions based on
their observations and gave more appropriate reasons for the
actions. |

The purpose of Del Bueno's (1983) study was to evaluate
the effectiveness of simulations to assess nurses' clinical
decision making skills. She used videotaped simulations and
data collection procedures similar to Verhonick et al.
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(1968) . She found that nurses' educational preparation and
experience correlated with the number of correct answers.
Baccalaureate graduates made fewer errors than associate
degree or diploma graduates. Experienced nurses obtained
the most correct answers. She investigated the reasons for
some of the nursing actions and found that some
practitioners gave incorrect rationale for correct actions.
She also found that correct rationale was given for
inappropriate actions.

Baumann and Bourbonnais (1982) conducted a study of 50
critical care nurses in Canada using a low-fidelity, written
case study. The purpose of this study was to explore the
decision making of nurses in crisis situations. The
subjects read a case study and responded to a
semi-structured interview. Interviews were audiotaped and
transcribed for analysis. They found that nurses stated
that knowledge and experience were the most important
factors influencing rapid decision making, that subjects
could identify appropriate decisions in a crisis situations
but had difficulty giving a rationale, and that many
decisions for critically ill patients were made prior Lo
obtaining physician assistance.

Thompson and Sutton (1985) replicated the Baumann and
Bourbonnais (1982) study with 20 coronary care nurses in the
United Kingdom. The results of the study were similar to
those of the Baumann and Bourbonnais study. Knowledge and
experience were the most important factors in making a rapid
decision in a coronary care unit and nurses agreed on the
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priority actions to be taken.

In a study of ﬁwo levels of medical students and board
certified physicians, Benbassat and Bachar-Bassan (1984)
used two low-fidelity, written clinical simulations. They
were interested in the differences among the three groups.
The subjects were given the written simulations and asked to
list their initial diagnostic hypotheses. They found that
Junior students had fewer and less specific hypotheses.
Senior students' hypotheses were similar to internists in
number and specificity. However, senior students made
hypotheses that were rare and virtually nonexistent in the
age groups of the patients in the simulation. Benbassat and
Bachar-Bassan concluded that medical students lack
familiarity with alternative hypotheses and use diagnostic
probabilities inappropriately.

In a study by Norman et al. (1985), eight high-fidelity
clinical simulations were developed and depicted by trained
actors. The purpose of the study was to examine the
relationship between content knowledge and problem solving.
Subjects saw four to eight of the simulated patients. Each
patient encounter was videotaped for subsequent review.
Subjects also completed a structured medical record
containing diagnosis, further tests required and a treatment
plan. The performance of the subjects was evaluated by five
measures: 1) significant data gathered, 2) critical
significant data gathered, 3) diagnosis, 4) further tests
required and 5) formal knowledge tests. Norman et al.
found that the knowledge scores were not significantly
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related to any of the other scores. There was also no
relationship between knowledge scores and content
differences in the simulations. There were no significant
relationships among the scores when the content related to
the same problem.

In summary, the research using simulations to evaluate
decision making found that increased education was
associated with better decision making. Practitioners with
increased experience were better decision makers than the
inexperienced. However, the performance of the practitioner
tended to decrease after six years of experience (Davis,
1972, 1974; Verhonick et al., 1968). Once again, the use of
simulations may have precipitated these findings.
Practitioners with more experience may not have performed as
well on the simulations because they did not perceive the
simulations as representing reality and did not try as hard
as they might in practice. 1In addition, there is more
sensory information such as smells, color changes, available
in practice than on simulations. The nurses with more
experience may have needed that information in order to
perform well on the simulations.

Other Studies Using Simulations

Grier (1976); and Shanteau, Grier, Johnson and Berner
(1981) conducted studies using low-fidelity, written
simulations. They were interested in investigating the
usefulness of decision analysis in assisting nurses with
their decision making abilities. Hobus, Schmidt, Boshuizen
and Patel (1987) described the differences between novices
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and experts in their abilities to use contextual information
about a simulated patient in making a diagnosis.

Grier (1976) studied 47 nurses using four written
patient situations. The purpose of this study was to
determine if an intuitive decision was in agreement with a
decision made using quantitative techniques. Subjects were
asked to read the simulations and then rank three possible
nursing actions. The ranking was based on which action was
best for the patient described. They were then asked to
determine the probability that a given outcome would occur
as a result of the action, and the value of the outcome for
the patient. Expected values were calculated by multiplying
the probability of the outcome occurring by the value of the
outcome and summing across outcomes for a given action.
Results were significant agreements between the expected
values and the ranking of the actions. The preferred action
had the highest expected value for 109 of 185 decisions
investigated.

Shanteau et al. (1981) studied 115 nursing students
divided into three groups and 7 nursing faculty. The
purpose of this study was to evaluate the effectiveness of
teaching decision making skills to nurses. Pre-tests
consisting of written clinical simulations were administered
to measure nursing decision making skills related to
information acquisition, making nursing diagnoses and
choosing nursing actions. A course about decision making in
nursing was presented to two groups of students; the other
students served as controls and did not take the course. A
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post-test which was similar to the pre-test but covered
different clinical content was administered to all students.
The major conclusions from the study included: 1) The
pre-test results indicated that the nursing students
gathered too much information, did not use probabilities
accurately, and were making ineffective choices of actions.
2) Some nursing decisions could be improved by providing a
course in decision making. 3) Acquisition of information
and choosing nursing actions were improved following the
course. The ability to use probabilities in making nursing
diagnoses was not improved by the course.

Hobus et al. (1987) compared the performance of expert
and novice physicians using slides of patients and portions
of their charts. The purpose of the study was to determine
if contextual information had a role in the generation of
initial diagnostic hypotheses. It was hypothesized that
experts were better able to use contextual information to
make a diagnosis. Contextual information included
non-verbal behavior, appearance, past medical history,
occupation, marital status, family history and risk factors.
The subjects were shown a portrait of a patient followed by
the patient chart and the presenting complaint. No physical
examination or present illness history was available. The
subject was then asked for the most likely diagnosis which
was audiotaped and transcribed. After the most likely
diagnosis had been made for each of the cases, the
presenting complaint and the tentative diagnosis were read
to the subject. The subject was then asked to recall the
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information embedded in the case that gave rise to the
diagnosis. The results showed that the experts were
significantly more accurate in their diagnoses than the
novices. The experts also recalled significantly more total
information about the patient than the novices. The experts
recalled significantly more relevant information than the
novices. There was no significant difference in the amount
of irrelevant information recalled. Hobus et al. concluded
that expert physicians use contextual information to solve
diagnostic problems when information about the presenting
complaint is limited.
Summary

In both nursing and medicine, research has been
conducted using simulations to stimulate the subjects'
thought processes. Most of the studies have described the
decision making process the subjects have used. The
fidelity of the simulated patients has ranged from written
cases to actors portraying patients. Most of the studies
have found that hypotheses are generated by the subjects.
Other factors such as expertise, knowledge, contextual
information and task complexity were examined for their
relationship to the decision making process by some of the
studies. 1In general, experienced practitioners performed
better than less experienced. However, this was not a
consistent finding. Part of this inconsistency may be due
to the inability of the simulation to elicit true
differences between groups of subjects. The relationship
between knowledge and decision making ability was not

22



consistent. Subjects varied their approaches according to
the task complexity. However, none of these studies
compared performance of the subjects in practice with that
on a simulation. It is unknown if their performance would
be equivalent.

Although the findings from studies using high-fidelity
simulations are similar to those using low-fidelity
simulations, it cannot be assumed that the findings would be
similar if a practice situation had been used.
High-fidelity simulations are assumed to more faithfully
represent reality; however, subjects are still aware that
the patienfs are not real. The decision making processes
may be affected by the knowledge of this fact.

Studies Using Practice Situations

Phenomenology as Theoretical Framework

Three studies describing clinical judgment of nurses in
actual practice have been conducted. Benner (1984); Benner
and Tanner (1987); and Pyles and Stern (1983) studied
nurses' experiences in clinical practice while making
decisions about patient care. These studies used
phenomenclogy as their theoretical framework.

Benner (1984) interviewed experienced and inexperienced
nurses about patient situations that stood out in their
minds. These interviews were interpreted by the research
team and consensually validated. Based upon these
interpretations, five categories of skill acquisition were
identified: novice, advanced beginner, competent,
proficient and expert. The novice's behavior was rule
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governed while the expert used a holistic approach to the
situation. The novice used theories and factual knowledge
to make decisions while the expert was able to base
decisions on past experience. Experts were better able to
become involved with their patients because they had insight
into the patients' "lived experiences". It is important to
note that the term "novice" referred to anyone with limited
experience in a particular situation. An expert adult
critical care nurse becomes a novice when faced with a
chronic pediatric patient.

Benner and Tanner (1987) studied 21 expert nurses to
identify the role of intuition in clinical judgment. The
nurses were interviewed three or more times and observed in
their practices. The interviews consisted of narrative
accounts of situations in which the nurse made a difference
in the patient's outcome. Dreyfus and Dreyfus (1985) have
posited that there are six key aspects of intuifive
Judgment: 1) pattern recognition, 2) similarity
recognition, 3) commonsense understanding, 4) skilled
know-how, 5) sense of salience, and 6) deliberative
rationality. Pattern recognition is the perceptual ability
to recognize patterns within a situation without the use of
a context-free list. Similarity recognition is the ability
to recognize that a situation is somewhat similar to other
situations even though there are many differences between
the situations. Commonsense understanding is being able to
have the flexibility to understand a situation without
having to adhere to a set of rigid rules; the ability to
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tune into another person. Skilled know-how occurs when a
skill becomes second nature, when one no longer has to think
about doing the skill but the skill becomes an extension of
the body. People have a sense of salience when they can
hone in on the relevant and ignore the irrelevant.
Deliberative rationality is a way to perform a perception
check on oneself. The intuitive decision maker uses
alternative perspectives to determine if tunnel vision has
developed. From their interviews and observations, Benner
and Tanner described many examples of these aspects of
intuitive judgment.

Pyles and Stern (1983) interviewed 28 critical care
nurses about the early detection and prevention of
cardiogenic shock in patients with acute myocardial
infarction. They found that the nurses used a combination
of knowledge, past experiences, identification of cues
presented by patients, and sensory input including "gqut
feelings" to make decisions about whether or not a patient
was developing cardiogenic shock. They referred to this
combination as "nursing gestalt". This is similar to
Benner and Tanner's (1987) description of pattern
recognition by expert nurses.

Information Processing as Theoretical Framework

Two studies of decision making of physicians and medical
students have been conducted using patient situations as the
stimulus material. In one study, the patient was an actor
but the subjects were not cognizant of this fact. Both of
the studies used information processing as their theoretical
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framework.

In research by Lutz, Schultz, and Litton (1986), 13
residents with varying number of years of experience and two
faculty physicians were studied. The purpose of the
study was to describe the process of decision making using
"actual" patients. Interactions with simulated patients
were videotaped. The study considered the interactions with
the patients to be cleose to actual clinical situations
because the subjects did not know the patients were actors.
This was accomplished by obtaining consent from the subjects
two to six months prior to the videotaping and not informing
the subjects which patients were simulated until after the
interaction. The videotapes were reviewed with the
subjects. The results indicated that 12 of the 15 subjects
had generated at least one diagnosis at the end of 30
seconds. All subjects had generated a diagnosis by the end
of three minutes. The final diagnoses were the same at the
end of history taking as at the end of the first three
minutes. Seven of the subjects became more specific in
their diagnoses over time. The two faculty members went
from having the lowest percentage of specific diagnoses in
the first 30 seconds to the highest percentage of specific
diagnoses after the first three minutes. There were no
significant differences among the different groups (based on
number of years of experience) with respect to number of
diagnoses considered nor specificity of the diagnoses.

Barroso (1985) studied 18 medical students who had just
finished a course in interviewing. The purpose of the study

26



was to test a new system for classifying information
gathering questions in a clinical interview. The categories
were: 1) derived questions, 2) new questions, 3) returns,
4) developments, and 5) verifications. Derived questions
were opening gquestions which could be traced to the
patient's verbalizations. New questions were opening
questions whose basis could not be readily ascertained
although they appeared to be similar to standard review of
systems questions. Returns were questions that re-opened
areas that had previously been explored. The return emerged
as a sudden departure from the line of inquiry that the
subject had been pursuing. A development was a question
that continued to build on the area being covered currently.
Verifications were attempts to clarify the patient's
statements or to establish the accuracy of a particular
piece of information. 1In this study, two patients were each
interviewed by nine medical students. All interviews were
audio and videotaped. The students were told the patient's
diagnosis and drug treatment. The results showed that there
was wide variation in the number of each type of question
asked among the subjects. Barroso concluded that
differences in information gathering appear to be unrelated
to knowledge and experience and were already present at a
early stage of training. He also found that there was a
significant inverse relationship between derived questions
and new questions. Derived questions and their developments
were not significantly correlated. New questions and their
developments were highly correlated.
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Summary

Studies using actual patients in nursing and medicine
have focused on different aspects of clinical decision
making. The studies in nursing described categories of
expertise, intuitive judgment and factors related to nurses'
decision making. The studies conducted with physicians and
medical students continued to describe a
hypothetico-deductive process being used to make decisions.
As with the simulated patients, the subjects using "actual"
patients still generated hypotheses. Barroso's information
gathering categories are not comparable to those described
by investigators using simulated patients. Once again,
however, the performance of the subjects in actual practice
was not compared to their performance on simulations.

The studies in medicine have continued to study the
hypothetico-deductive processes of decision making. As
described above, there was some similarity between the
findings in the studies using simulations and practice as
the stimulus material. The studies in medicine have
continued to use information processing as their theoretical
basis. 1In nursing, however, the studies using practice as
the stimulus, have used a phenomenological perspective as
their theoretical basis. This may account for some of the
differences between the findings in the studies in nursing
and medicine. It may also account for the differences
between the findings in the studies in nursing using
simulations and practice as the stimulus material. It is
also possible that the intuitive processes described by
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Benner and Tanner (1987) would not be elicited by
simulations. 1Intuition requires holistic gathering of
information. Simulations do not contain all the information
available in practice. Because of this difference,
intuitive processes may not be possible on simulations.

Studies Comparing Simulation with Practice

In the nursing literature, few studies have been
conducted to investigate if simulations are related to
actual clinical performance (e.q., Holzemer, Schleutermann,
Farrand, & Miller, 1981; Dincher & Stidger, 1976). The
results have been mixed but generally, they have not
supported the hypothesis that performance on simulations is
directly related to performance in actual practice. These
studies used low-fidelity simulations. A study with
pharmacists (Page & Fielding, 1980) also used a low~-fidelity
simulation to compare performance with a high-fidelity, very
close to practice situation. A study in medicine (Norman,
Tugwell, & Feightner, 1982) used high-fidelity simulations
for the comparison.

Low-Fidelity Simulation and Practice Comparison

Three of the studies that compared simulations with
practice used patient management problems for the
simulation. Patient management problems (PMP) are paper and
pencil, branched simulations and would be considered low-
fidelity. Subjects select from various decisions, their
desired order of approaching the patient's care as well as
items judged essential to safe and quality care. Items are
classified as essential, contributory but not essential, and
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inappropriate. An item is essential and assigned a value of
1, if it is deemed essential to data collection,
differential diagnosis, management, evaluation and/or
follow-up; is deemed essential to safe and quality care
practice; and/or is cost-effective. An item is classified
as contributory but not essential and assigned a value of 0,
if it contributes to data collection, differential
diagnosis, management, evaluation and/or follow-up, but is
not essential to safe and quality care, and/or the benefit
might outweigh the cost. An item is inappropriate and
assigned a value of -1, if it is inappropriate to data
collection, differential diagnosis, management, evaluation,
and/or follow-up in consideration of the chief complaint; is
unsafe; unreasonably costly; and/or delayed proper
treatment. Total, efficiency and proficiency scores are
calculated using the classification scheme. The total score
is the sum of the essential, contributory and ihappropriate
items. Efficiency is the sum of the positively weighted
items (essential) chosen divided by the total number of
choices made. Proficiency is the sum of the essential and
inappropriate items chosen divided by the maximum possible
score.

Holzemer et al. (1981) studied 79 nurse practitioners
and their performance on a patient management problem (PMP)
with measures related to actual clinical practice. Subjects
completed a PMP, cognitive examination, chart audit,
self-evaluation rating scale and colleague evaluation
rating. All instruments were administered by mail. The
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self-chart audit was a questionnaire that requested
demographic information about the patient to be audited and
a checklist of 24 patient care activities. The checklist
included items necessary for the assessment and management
of acute, uncomplicated pneumonia. The self- and colleague
evaluation rating of clinical practice were parallel 20 item
instruments. Items were scored as data gathering,
management and total. The scale had four levels of practice
which ranged from "knowledge only" to "ability to perform
without supervision." There were no significant
relationships when PMP performance was compared with
colleague evaluations and the chart audit. There was a
significant relationship with the self evaluation. However,
Holzemer et al. did not directly observe the nurse
practitioners in practice and compare that performance with
the simulation findings.

Dincher and Stidger (1976) also used PMPs to measure the
ability of subjects to make clinical nursing judgments.
They examined construct and concurrent validity by comparing
the rank order of the subject's performance on the PMP with
the rank order of the subject's performance in clinical as
evaluated by clinical instructors. There was a significant
relationship between the two rank orderings when the
subject's efficiency was measured but not with their
proficiency.

Page and Fielding (1980) conducted a study using
pharmacists to test the criterion validity of a set of PMPs.
Four PMPs and four matching in-store assessment problems
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(ISAP) were developed. In the in-store assessment problens,
actors posing as patients approached the subject in the
pharmacy and stated that they had a problem choosing an over
the counter medication. These problems were similar to the
ones described in the PMPs. Actors were trained to observe
the subjects' responses to them. The subjects did not know
that the actors were not real customers so it was assumed
that the ISAPs represented an actual clinical situation for
the pharmacists. Behaviors of the subjects on the PMPs and
the ISAPs were compared. Inconsistencies characterized by
significantly greater errors of omission and commission in
the practice setting occurred. Subjects indicated many
essential behaviors on the PMPs but did not do them in
practice. They also indicated many behaviors that must not
be done on the PMPs but did them in practice.

Many studies state that they used actual patient
situations to develop the simulations. However, Kirwan, de
Saintonge, Joyce and Currey (1983) developed "paper
patients" using actual patient encounters and then compared
the results obtained with the simulations with the results
from the patient situations using the same practitioners.
The paper patients were developed by asking physicians to
rate actual patients using a 100 point scale, on twelve
clinical variables related to rheumatoid arthritis. The
physicians then rated the patient on the level of disease
activity using a ten centimeter visual analogue scale. Some
weeks later, the same physicians were presented with the
ratings of the clinical variables that they had given to the
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patients and asked to rate the paper patient on the level of
disease activity using the visual analogue scale. The
outcomes for both sets of patients were highly correlated
(.901).

High-Fidelity Simulation and Practice Comparison

Norman et al. (1982) conducted a study to examine the
relationship between actual and simulated patients. They
used four actual patients with chronic, relatively stable
problems. The simulated patients were actors that were
trained to simulate the actual patients. Encounters with
the patients were videotaped through a one way glass. The
videotapes were reviewed by trained observers who recorded
the number of questions asked, the physical examination
procedures and significant findings elicited from the
patient. The investigators found no significant differences
in resident performance in history and physical examination,
diagnostic formulations, and planned investigations between
the simulated and the real patients. The only significant
difference found was in the amount of data elicited in one
case, the actual patient had difficulty with memory loss and
did not provide the information to the subjects. Subjects
correctly identified 67 per cent of the patients as real or
simulated. However, many volunteered that identification
was possible because they could compare the two patients.

Summary

There have been a few studies describing the processes
nurses use to make decisions using simulations and in
practice, and a few studies looking at the measurement of
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different aspects of clinical decision making. There have
been three studies conducted in health care professions
outside of nursing that have compared performance of
subjects on decision making abilities using both simulations
and actual patients. The results were not consistent; one
study showed a difference in performance while two studies
indicated that performance was similar. There have been no
studies in the nursing literature thus far that attempt to
compare performance on simulations with clinical practice.
While Holzemer et al. (1981) used some measures related to
clinical practice, they did not actually observe the
practitioners in their clinical practices.

Very little research has been conducted in the area of
decision making related to planning of care. Most studies
included information about initial management plans but
descriptions of the processes of decision making usually
concluded at the point where a diagnosis was made. Corcoran
(1986a, 1986b) is among the first to study planning of
interventions explicitly. The purpose of this study was to
continue to build on the work that has been done thus far,
and to compare decision making processes on low-fidelity
simulations with descriptions of decisions made in practice.
Specifically, this research studied the processes by which
hospice nurses made choices among pain management
interventions on simulations and in practice.

Theoretical Framework

This study built on studies by Tanner et al. (1987) and

Corcoran (1986a, 1986b). Both of these studies used
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information processing theory as their theoretical
frameworks. Information processing theory has been
described by Newell and Simon (1972) as an interaction
between the information processing system (the problem
solver) and the task environment. The human processing
system has limitations and problem solving effectiveness
rests upon the system's ability to adapt to these
limitations. One of the limitations is derived from the
small capacity of short term memory. This small capacity
limits the amount of information that an individual can
attend to at any one time. The ability of the problem
solver to éncode and retrieve information from long term
memory is also a factor which limits or enhances problem
solving ability. Newell and Simon posit that one of the
methods that a human problem solver uses to compensate for
some of the limitations is to develop heuriétics so that
smaller bits of information can be combined together to form
larger chunks which take up less space in short term memory.

Assumptions of Information Processing Theory

Information processing theory is based upon some
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