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a Complete History and Physical is one of
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what to expect in the future.
patient's medical record.

ihe

agurce of History and identifying
information

rriaf Complaint patient's main concerm
present lliness detailed chronological
rarrative

past History Allergies and adverse

: sedical Problems

gicat History

tetric History

“hidhood Hinesses

Veccinations and Preventive Care

=

aacial History Birthdate, birthplace. etc.

Cecupation and avocational interests

Diet and nutritional history

Habits and risky behaviors

Family and living situation

Family History Family tree w/ ilinesses,
deaths, etc

Finally, the eniire process must be docuimnented in

Systems ReviewCheck ail symptoms in
all body systems

Physical Exam General Appearance
Vital Sighs

Skin and integument

Head Eyes £ars Nose and Throat

Neck and Back

Chest and Lungs

Heart and Cardiovascular System
Abdomen

Genitatia and Rectum

Extremities

Neurological Exam

Cognitive Exam

Anciilary Data Laboratory tests, xray
reports, etc.

impression Diagnosis and Differential
Diagnosis

Pian Diagnostic testing

Therapeutic & preventive interventions
Patient education

Table 1 Outline of Complete History and Physical
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Figure 1: The Complete History and Physicat
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A second problem with the Patient Work Up as traditionally taught is that it
often not ali that orderly either, proceeding from History 1o Physical Fxam do
Impression to Plan. In practice, clinicians often do several
once, going back and forth depending on the context. For example, as t
patient describes a chief complaint of a vague pain, the clinician imay ohserve the
physical state of the patient ¢ 'She looks thinner than [ remember her’), flip
through the medical record in search of specific bits of data /"' Whar dig she
weigh at the last visit? Has the diagnosis of depression been considered in
past” Have there been any laboratory test results that suggest malmuirition of
cancer? ). and redirect the history taking to inquire abowt other symptom,
i Have you heen Jeeling sad or depressed? Are you keeping up with your
gardening or golf game? '} Barrows suggests that students not maintain an
arbitrary separation of history taking and physical examination. but rather:
actively interdigitate the two as they evaluate the patient. He encourages them to
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Clinical problem solving: the hypothetico-deductive model expertise. lende
A third problem with the *Patient Work-Up” as students traditional
that clinical work is not usuaily tinear, either.

of now classic studies using ‘think aloud’ me
reasoning of expert clinicians (Elstein ef af.,
did not complete a broad, comprehensive data gathering process before
anatysing the information. Instead, physicians generated diagrostic hypotheses
very early in the clinical problem solving process. By considering one working
hypothesis at a time, they effectively narrowed what might otherwise be an
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Patient care
probiemn Scientific evidence
‘existing conditions ; |
i .ocal practice

. I
srient preferences \ Diros / |
Personal experience

peial factors — i /

4 Organizational imperitives

levels of training organize information in different ways as they obtain it, 1
and colleagues, for example. found that siudents organized patient..
according  to underlyving biclogic and pathophysiologic maodels, v
experienced  clinicians organized information into clinically  meani
aggregates (Patel et of 1989}, comsistent with the hierarchical organizet
Suggested by Evans and Gadd (Evans & Gadd. 1989} and the “illness ser
described by Schmidt and Boshuizen (Schmidi e al. 19907, Based on thes
difference in organization. we might expect differences in mformation seekir
according fo level of training of the subjecis studied. :

As a result of studies like these. our ideas about diagnostic reasoning and 1
mformation seeking that supports jt have evolved into increasingly compl
models, recognizing that the amount of information gathered and the order:
which it is obtained are less important than the kind of information acquired. the
context in which it is understood. and the manner in which it s organized ang
reorganized as the patient's condition, and the clinician’s understanding of’
evolve over time,

aomic HmHations  ——

Problem
resolution

i GHTE man Seme 1 ;) imary ¢
@ nt T are
~I_{lf g E atient nag,

. - aven the
ical facts of the case are not the only facts, nor even ot
%--“u{tht?l”lr:m‘:f%':f:; ﬂl]g(j;:j::j:i;;kmg Many othe‘r l‘fgj;;i ‘tr;foé?:jtc;gn :rllu &
- most important facts. atie linician i  lemitatiang
j%ﬂ bi incorporated b'fd,aliitxi:?iid?;}it%;nt preferences, U]:(}mmfgl;;iiz:s:;
¥ . institutional or ©
10gisri:d;;l{;::fi;a:"zSi;t;}{;[l;]r:;éndividual c-féﬁicmgs
at . ng and providing for
These models go a long way toward improving our understanding of th T;perience or preferences. . 2 model of mformation seeking m Prﬂ‘f’ﬁfy‘fa:;
diagnostic feasoning  process, but they fall short of 4 comprehensive chiniciany’ mformation ﬂeeé.s. am ate the need for these additional types
understanding of patient management.  First, they generally operate under th . . patient management Must InCOrpors T
assumption called Occam's Razor, or the Law of Parsimony. This ryle states tha E 5 collected from c%mxc@ﬂh ,IT o
a single diagnosis should be sought to explain ail the patient's symptoms, B These guestions, s
clinicians know better than to adhere to this rule. because many patients,
especially the eiderly, suffer from multiple conditions simultaneously. 1In some
cases this represents muitifactorial disease, where multiple diseases interact to
produce one symptom or syndrome. In other cases, coexisting diseases may nat
cause the patient's symptoms, but must be Kept in mind because of potential
impacts on diagnosis, treatment. or prognosis. '
A second shortcoming of these medels 1o understanding of the clinical
process is their focus on diagnosis, which is only one step, and not always the
most important step, in patient management, Although there is evidence that
merely knowing the diagnosis, even when i has no treatment implications, can
actually tmprove patient outcomes by reducing the patient's uncertainty ahout
what's wrong (O'Connor er afl.. 1994), in most cases, the goals of patients and
clinicians are to relieve suffering and cure or prevent iliness.  Making a
diagnosis is only an initial step In patient management. one that often does not
need to be completed in order to help the patient, In primary care, especially, the
evaluation process may proceed only until enough is known to permit decisions
lo be made about prevention. treatment, and prognosis, simifar 1o decision
making heuristics sych as Simon's 'satisﬁcing' {Simon, 1953,
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Figure 4: Informati
gure 4: Information seeking in primary care
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the clinician chooses to pursue the needed information,
¢ the transition to the next state, pursued needs. This involves not onty the
<ion of whether 1o pursue additional information, but also the choice of how
pursue it, that is, which knowledge resources 0 utilize (Haug, 1997, Curley ct
1990, Connelly et al., 19900, H the information seeking activity is successful
finding an answer to the clinical problem. then a state of satisfied information
.2 has been reached. Once again. from the peint of view of patient care,
5 is defined here not in terms of the quantity, the quality, or the relevance
#{he information retrieved. but by the extent to which the information feads o
wothution of the health care problem presented by the patient. On the one hand,
g large amount of highly relevant information may not confain a conclusive
ewer. On the other hand. in some cases finding no information at ail may be
garded by the clinician as a satisfactory answer {Gorman et al., 199473,
information seeking, however, is only one strategy, and not the most
commonly employed strategy. for dealing with an information need once it has
heen recognized.  Another strategy which clinicians commonly employ is
deferral: when the patient's problem is not so serious nor treatment so urgent that
mmediate action is necessary, the best course may be ‘watchful waiting.” As
every clinician knows, eventually most disorders either declare themselves,
making the diagnosis and appropriate management apparent, or jmprove on their
swi, making these questions moot.
Another frequent strategy for responding to a clinical dilemma is referral
sending the pattent o a specialist who will assume the management of the
patient obviates the primary care clinician’s need to pursue information. Whether
ihe specialist takes over the case completely or retumns the patient to the referring
clinician with recommendations for further management, the primary care
clinician's need o pursue new information has been eliminated for ail intents and
purposes. Often the information that might have been sought will be apparent, if
onty implicitly. in the recommendations of the consultant.
The dominant strategy for dealing with an information need in the context of
satient management is simply to act. It the majority of cases, ¢linicians
apparently choose 10 tolerate their uncertainty, make do with the information at
hand, and make the best judgement they can based on their knowledge of and
experience with similar problems, as well as their knowledge of and experience
with that individual patient.
Using this model as a framework, we have been examining the information
secking behaviour of PCCs. The goals of this work are to learn more about these
states of information need and how to measure them, and to understand the
factors that determine the actions taken by clinicians as they make the fransition
from one state to the next. The next section of this paper will summarise the
findings of our studies in three main areas: information needs, information

seeking, and information seeking outcome.
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STUDIES OF INFORMAITON SEEKING BY PRIMARY CARE .
CLINICIANS

Methodological approach

To investigate information seeking by PCCs, we i
structured interviews to observe clinicians in the
method i3 modified from that employed by Covell, e af (1985} in
provocative and widely cited study. This approach has lj
possibility of overestimating (Barrie & Ward.,
information needs {Forsythe, er af 19923, but i
familiar, reproducible, practice based,
evaluations of information systems. Subjects are selected from a pool ¢f
volunteers solicited through mail invitations sent (o a random sample of activ
non-academic, Oregon PCCs. 1n the Office Interview, trained interviewers vig;
the clinicians during one half-day of typical practice, asking the clinician afie
each patient has been seen whether any questions have arisen about that patien
and recording any questions the chimician articulates. Interviewers also recor
any observed information secking activity, such as telephione calls 1o
consultant or use of textbooks or other information sources. After the offics
interview, subjects read their clinical questions to verify that they have bheen
recorded  correctly, and complete a structured interview regarding thej
information secking behaviours, A Tetephene Follow-up mterview akes placg
two to ten days later. The interviewer contacts each clinician by tel
asks, for each of that clinician’s guestions, whether or not he or sh
chance to pursue that question and if so,
whether an answer was
patient.

ave used paired sem

the
mitations, including 4}

1997) or underestimating
has the advantages of beins
and potentially useful for furys

e has had a -
the information resource chosen,
ound, and whether the answer had an impact on the

Information Needs

How much information need? The frequency
methods described above to measure recognized information need, clinicians in
our studies have asked approximately six to eight question
they see (Gorman er al., 1994, Gorman er al,,
well with findings of other studies
are taken into account,

of clinical questions, Using the

s for every ten patients
1997b). This compares reasonably
when differences in definitions and methods
Not surprisingly, the prompt used by the interviewer to
inquire about clinical questions can significantly affect the measurement
obtained (Gorman ¢f af 1997a).  What other factors determine the
with which clinical questions arise? Clinician age?  Gender?
Participation in teaching’ or research?

frequency
Specialy?
Proximity of colleagues? Because
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iate analysis may give misleading resu%ts. dufs fo e e
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fetag e .afe assumption, and measurement ol unre ,g,‘ ed ! Im o
Tikely 1o b 2 o ot ting | sibility is the suggestion of Covell ef al.
y i i 1g Pos y
roblematic.  An interesting
© problem

: / ectation of finding
i i f they had greater exp
icians ¢ ore guestions i
icians might ask m |
answers {Covell et af | 1985). , o clinical questions, No
o What kind of information need? The l}pes‘ o e, Tn
i i eds has been .
of ans' information nee : e,
standard taxenomy of clinic ds has e s
....,smkddffuéieq clinical guestions have beeﬂn glasstﬁ_ac{ii b; e e the
o dé" ig; the organ system or domain involved o o st
ar mng |4 3 : ‘ v -
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zmti{é’ their own questions in three dimensions: ) e o o)
5%3’ atient data, population statistics. Ly}ed:caé ln(; ! .n :e(,led p
igi{zdfm;tiopn or peer practices; 2) the type of medlcallkn}awac: ;;timow‘ e
§iim{ IOE:iiiS from common medical textbooks such d mcm)gﬁ,. P
Shysiolos ini anifestations, diagnosis, treatment, anc progl osis: ,
physiology. e equire, usin i;;(}r%es modified from Bloom's taxonomy
the type of se required, using cate 3loo ronoms
he tyne of response required, g cat -~ ‘ eation. | analysis
€=‘; {}(?;cqtionfl objectives:  description, cxpianatlo:;, gfrim o of e
cvnthesis 64). The most co y orm
i i snt (Bloom er af., 1964} : or o
synthesis. or judgment (E . o O
ia;.sith needea} was general medical kngwﬂigdga, such ,di» r:aices‘ found
%m; Rs or journals followed by information about pee pt_mem e e
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hr()de; sioizov and clinical manifestations of~d1$.easa: aar:iiisfs o
i dorg yhiah;: levels of response, such as application, analysis, sy
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Information Secking

How much information seeking? The frequency of pursuit. The informatin
seeking observed in the Oregon studies has also heen reasonably concorda;
with other reports. depending on the definition (which needs are included in th
denominatory and the time to and method of fallow up.
definition of information need. confined mainly fo medical knowledge, on
about a third of clinical questions were pursued (Gorman & Helfand, 199:
Using a broader definition that includes the need for other types of information
such as peer practices or logistic information, the amount of information nég
increases from about six to about eight questions per ten patients, and the rate:
information seeking increases ro nearly half (Gorman ez f. | F997h). :
What factors defermine information seeking? To investigate this question
we have used a model that refates information seeking to four classes of factoré:
clinician factors, such as curiosity, demographic background. eic.: practice
setting factors such as practice location, the number of patients scen. and th
availability of knowledge Fesources; patient factors such as severity of iflnesg:
and question factors, such as the complexity of the question, the organ systern o
domain of the question, etc. These can be operationalized in g logistic regression
modef that predicts the probability that a question will be pursued as a function:
of these four classes of factors. In a study of primary care physicians, we found
that of twelve candidate question attributes, only three were associated with®
pursuit of information; 1) the belief that an answer to the question exists: 2} the :
urgency of the patient's problem: and 3) the specificity or uniqueness of (e
question {the more generalizable the question, the less likely it was to be :
pursued).  Other factors, such as the physician's knowledge of the problem; |
liability concerns, and the expected difficulty of finding an answer, were not
significant in the model (Gorman & Helfand, 1995). Importantly, in the final
multiple logistic regression model, physician and practice setting variables were
much stronger predictors of information seeking than were the features of the
questions themselves, accounting for 27% of the total information seeking
variation. We are currently analyzing data from a subsequent study of PCCs to
fearn. if we can, which of these factors is y

THOST HMportant.
What information sources are used? Our dara are concordant with those

previously reported in health care (Maug, 1997, Connelly ef af., 1990} and other
domains, with PCCs demonstrating a strong preference for human sources of
mformation and for sources that are highly accessible and familiar, such as
textbooks that are immediate%y on land i the office {Gorman er af 1994). On
the other hand, a comparison of rural and non-rural PCCs suggests that
aceessibility alone does not fully explain knowledge resource use: while rural
clinicians had less access to certain resources than non-rural clinicians, their
overalt patterns of information seeking were quite similar. Non-rural clinicians

Using a narrow
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cumbersome for clinicians o actually read them (Sackett er al, 19
Similarly, the performance of computerized diagnostic decision support too
also reminiscent of the beginning medical student's differential diagnoses. I
the novice. computerized tools ustally include the correct diagnosis, but faif
list it within the top ten possibilities. They suggest additional diagnoses thy
warrant consideration, but equally ofte

o suggest irrelevant possibilities and
to include important alternatives (Berner et al, 1994, Bacchus ef al, 1994
Given the vastly superier memory and computational capacity of computersiith
difficulty of developing effective tools 1o aid clinicians in these tasks attests’
the complexity of the information processing involved, K
Studies such as those briefly summariz
obtaining empirical data to verity and val
seeking,

ed here demonstrate the importance
idate conceptual models of informatiag
Fhis is especially important if these models are 10 form the basis for the
design of information systems meant o be useful to clinicians. As a resultof
such studies, information needs of primary care clinicians can be seen to involve
integration of more diverse types of mformation than might have been predicte
Primary care clinicians appear to seek mformation according to a rational choicé
model, but the determinants of their information seeking choices do not atway!
follow expected patterns. Further investigations can improve our understanding
of these behaviours and assist in the design and evaluation of new information’
systems for clinicians. In future studies we intend to focus on measures of the!
compiexity of the clinical questions as a determinant of information seeking
activity, on measurement of the reduction in uncertainty achieved wheri:
information is received and the quality of evidence of the information
determinants of the value of information seeking,
discourse of clinicians as a means of capturing the types of information that are
incorporated into their patient care decisions, '
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