
I CLINICAL EPIDEMIOLOGY ROUNDS I

Disagreements over clinical find-
ings, diagnoses and management
decisions are ubiquitous in med-

. and their discussion provides
a fitting start to the Journal's clin-
ical epidemiology rounds. Those of
us generating these rounds often
confront such disagreements in our
clinical practices, and we are pain-
fully aware that they can result in
both the failure to help patients
who could be helped and the viola-
tion of Hippocrates' admonition
"Above all, do no harm".2 For ex-
ample, to conclude that a patient
has hypertension when, in fact, his
or her blood pressure is normal is
to subject the patient to the damage
of being labelled hypertensive3 and
to the cost and risk of the life-long
use of antihypertensive drugs. Simi-
larly, the re-evaluation of a group
of children in whom organic cardiac
disease had been diagnosed resulted
in the discovery that most of the
activity restriction and social dys-
function had occurred among chil-
dren with normal hearts who were
the victims of diagnostic error.4 On
the other hand, if early rectal can-
cer is missed in a woman with
hemorrhoids and rectal bleeding the
chance for cure may be lost.

In the first of our series of clin-
ical epidemiology rounds we will
present a number of cases of clin-
ical disagreement to show how often
it occurs in history-taking, in per-
forming physical examinations, in
interpreting the results of diagnos-
tic tests and in arriving at a clinical
diagnosis, and will then consider
the etiology of clinical disagree-
ment. In the second of our series, to
be published in the next issue, we
will present a set of clinical man-
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euvers for the prevention and con-
trol of clinical disagreement, and a
strategy clinicians can use to meas-
ure and improve the accuracy and
precision of their clinical measure-
ments and decisions.

Clinical disagreements can be of
two sorts. First, our clinical judge-
ment about a symptom, sign or
diagnosis can be shown to be wrong
(inaccurate) in the light of other,
"harder" evidence such as from
roentgenography, biopsy or autop-
sy. Second, our clinical judgement
can be shown to be inconsistent
(imprecise) if simultaneous clinical
examination of the same patient by
other clinicians (or a second ex-
amination by us) leads to disagree-
ment about the presence of specific
points in the history or the physical
examination. In either case clinical
disagreement has occurred. Fur-
thermore, the fact that two clini-
cians agree is no sure protection
from error, for both may be wrong.
Most studies of clinical disagree-
ment focus on inconsistencies be-
tween clinicians and, because they
include cases in which clinicians are
consistent but inaccurate, under-
estimate the extent of the problem.

How often does clinical

disagreement occur?

History-taking

Case 1: A 46-year-old travelling
salesman has undergone proximal
gastric vagotomy and pyloroplasty
for duodenal ulcer and you are as-
sessing his response to surgery. He
is free of pain, has a fair appetite
and has not been troubled by nau-
sea, reflux, vomiting, epigastric full-
ness or dysphagia. However, you
elicit a history of "dumping" severe
enough to seriously interfere with
his job. A recent consultation note
from the patient's surgeon, on the

other hand, indicates that the
dumping is "mild'..
Comment: A crucial element in

deciding whether to operate on one
patient with peptic ulcer is an as-
sessment of the results of similar
operations performed on other pa-
tients with peptic ulcer. Were their
symptoms relieved? Did the proce-
dure result in new, equally disabling
symptoms? Were the patients able
to return to full function at home
and on the job? Because the surgi-
cal outcome in such patients is de-
termined by a carefully taken,
thorough history, conclusions about
the value of the operation depend
on the skill, objectivity and con-
sistency with which the history is
obtained.
How consistent are such his-

tories? If two clinicians interviewed
the same patient would they agree
about the results of that patient's
operation for peptic ulcer - that
is, would the interobserver consist-
ency be high? Unfortunately, even
seasoned clinicians often disagree.
Indeed, after interviewing separately
a group of patients who had under-
gone operations for peptic ulcer,
two senior clinicians in a British
hospital agreed in less than two
thirds of the cases about whether
the operation had been successful
(using the Visick system for classi-
fying symptoms and their severity).5
Thus, at least one of these seasoned
clinicians was wrong about the suc-
cess of a patient's operation at least
one third of the time. Indeed, the
clinicians conducting this study
questioned whether the results of
ulcer operations performed at dif-
ferent centres could ever be com-
pared as long as the problem of
clinical disagreement remains.

Other examples abound. When
three cardiologists interviewed 57
men with chest pain, 54% of the
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men were judgcd by at least one
clinician to have a history com-
patible with angina pectoris.6 How-
ever, in only 30% of the 57 pa-
tients did all three clinicians agree
about the history, and if one of
the cardiologists concluded that a
given patient had angina pcctoris,
the other two agreed with him only
55% of the time.

Physical examination

Case 2: A 38-year-old executive
with primary hypertension had a
fifth-phase diastolic blood pressure
of 115 mm Hg. After 6 weeks of
step 2 therapy (a thiazide and a
/.-adrenergic blocker) the diastolic
pressure has fallen to 95 mm Hg.
Although your examinations of her
optic fundi have consistently re-
vealed only early arteriovenous
crossing changes, an ophthalmol-
ogist who examined her earlier this
week (during a visit for refraction)
reported a small flame-shaped hem-
orrhage near the left disc.
Comment: Is clinical disagree-

ment less of a problem in physical
examination? The quick answer is
No. Clinicians who examine the
same patient often disagree. Indeed,
the clinician who examines the
same patient twice often disagrees
with his or her own earlier findings.

Examination of the optic fundus
is a universally accepted component
of the physical examination of a
patient suspected of having cardio-
vascular disease or diabetes, and in
hypertensive patients it may pro-
vide a better index of prognosis
than measurement of the blooiJ
pressure. However, when two clini-
cians examined the same set of 100
photographs of the optic fundus the
results in Table I were generated.7
Using the Keith-Wagener system of
classification the clinicians agreed
that 46 patients had little or no
retinopathy (grade 0 or 1) and that
a further 32 patients had moderate
or severe retinopathy (grade II
or 111) (interobserver agreement
[46 + 32]/100 or 78%). Thus,
they agreed with each other more
than three quarters of the time,
which is better than the agreement
about the histories of patients who
had undergone operations for pep-
tic ulcer.

However, a bit of common sense
(a commodity we shall call upon
repeatedly during these rounds)
tells us that these clinicians were
bound to agree about the physical
findings, at least part of the time,
by chance alone. Indeed, suppose
the second clinician did not look
at the photographs at all, but simply
flipped a coin for each patient and
reported little or no retinopathy if
the coin landed "heads" and mod-
erate or severe retinopathy if the
coin landed "tails". Of the 58 pa-
tients judged as having little or no
retinopathy by the first clinician,
29 would be reported by the see-
ond clinician to have the same de-
gree of retinopathy just on the basis
of tossing the coin. Similarly, of
the 42 patients judged as having
moderate or severe retinopathy by
the first clinician, 21 would be re-
ported by the second clinician to
have this degree of retinopathy by
tossing the coin. Thus, the clini-
cians would agree 50% of the time
on the basis of chance alone1 and
the 78% agreement observed in
the study becomes less impressive.

There are methods for calcu-
lating the degree of clinical agree-
ment that can arise by chance alone
and, more important, the portion
of the remaining potential clinical
agreement achieved beyond chance.0

In our example this latter portion
is 55% - that is, the clinicians
achieved only about half the po-
tential agreement beyond chance
(Table I and Fig. I).

Is this degree of agreement low
or high? Most clinicians would con-
sider it disappointingly low, but it
is usual for most components of
the physical examination.' For ex-
ample, the degree of agreement be-
yond chance is only 51 % for the
presence or absence of a dorsalis
pedis pulse and 14% to 64% for
the presence or absence of signs of
airway obstruction."'

If two clinicians examining the
same patient often disagree, what
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FIG. i-Agreement between two
clinicians examining the same set of
100 photographs of the optic hindus.

Table Agreement between two clinicians examining the same set of 100 photographs of the

optic fundus

No. of photographs

First clinician

Little or no retinopathy
Moderate or severe retinopathy
Total

Observed agreement:

Agreement expected on the basis
of chance alone:*

Agreement beyond chance:

Second clinician

Little or no Moderate or
retinopathy severe retinopathy

46 10
12 32
58 42

46 -1- 32
100

Total

56
44

100

78%

(58x 56 42x 44'\
100 ± 100 .) /100

78 - 51
100 - 51 55%

51%t

*Calculated for each entry in the table by multiplying the corresponding column and row totals
and dividing the product by the grand total. This process is repeated for each value represent-
ing agreement; the sum of the expected values is then divided by the grand total to calculate
the overall agreement expected on the basis of chance alone.7
tThe proportions of patients judged to have the two degrees of retinopathy are not equal;
therefore, the percentage is not 50.
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Table Il Agreement between two examinations of the same set of 100 photographs of the
optic fundus by one clinician

No. of photographs

Second examination

69

*Hemoglobin level 11.6 g/dl or less and serum iron level less than 12.5 ..imol/l (70 mg/dl).



rounds" of several clinicians. A re-
view of their letters reveals that
some were of the opinion that he
had osteoarthrosis requiring treat-
ment with salicylates whereas others
judged that he had possible, or even
probable, rheumatoid arthritis de-
serving a trial of gold salts.

Comment: Clinical disagreements
are most striking when a diagnosis
is made primarily on clinical
grounds. A classic example was do-
cumented 35 years ago.16 Of 389
11-year-old schoolchildren with in-
tact tonsils who were examined by
a group of physicians tonsillectomy
was recommended for 174 (45%).
The remaining 215 children were
recycled past a second, similar
group of physicians and tonsillec-
tomy was recommended for 99
(46%). The remaining 116 chil-
dren, who had been given a clean
bill of tonsillar health by both the
first and second groups of physi-
cians, were then examined by a third
group of physicians and tonsillec-
tomy was recommended for 51
(44%). Perhaps the most remark-
able finding in this study was not
the inconsistency in the diagnoses
and therapeutic recommendations
but the consistency in the propor-
tions of children for whom tonsil-
lectomy was recommended by the
different groups of physicians -
45%, 46% and 44%.
More recently, when three clin-

ical pharmacologists evaluated 60
patients whose clinicians had diag-
nosed adverse reactions to medica-
tions, alcohol or "recreational"
drugs and therefore had admitted
them to hospital, they agreed about
only half the patients.'7 Further-
more, in one third of the cases the
pharmacologists disagreed with
each other about whether any med-
ication- or alcohol-related adverse
reaction had occurred at all.

Finally, the increasing emphasis
on medical audits and '.quality as-
surance" prompts an example of
clinical disagreement from this bur-
geoning field. In Brook's'8 study
seasoned internists were asked to
review the records of patients with
urinary tract infection, hyperten-
sion, or gastric or duodenal ulcer,
and to provide a peer judgement
about the quality of care they had
received; the extent of their agree-

ment beyond chance ranged from
only 15% to 56% (median 27%).
We suspect that the types of clin-

ical disagreement illustrated in the
cases we have presented are fa-
miliar to many clinicians. None the
less, we have been disturbed by the
extent of the disagreements and by
their impact on patients in our care.

The etiology of clinical
disagreement

Having presented the cases in
this clinical epidemiology round, it
is now appropriate for us to turn
our attention to the etiology of clin-
ical disagreement as a basis for pro-
posing clinical maneuvers for its
prevention or minimization. Etio-
logic factors are prcsented under
three headings: the examiner, the
examined and the examination
(Table IV).

The examiner

Biologic variation in the senses:
Clinical examination begins with
the senses - sight, hearing and
touch. Variations in the acuity and
appreciation of the senses (e.g.,
colour-blindness. presbyopia and
presbycusis) will inevitably lead to
clinical disagreement between clin-
icians. Less widely acknowledged is
the factor responsible for inconsist-
encies in the results of examinations
performed by the same clinician -
biologic variation in the examiner s
senses. This has been shown best in
studies contrasting how physicians
perform when rested and when
tired. In one study the ability of
interns to detect simple cardiac ar-
rhythmias on an electrocardiogram

rhythm strip deteriorated markedly
following a busy night on call
(mean sleep duration 1.8 h), and
was accompanied by a substantial
decline in perception, cognition and
mood.19

The tendency to record inference
rather than evidence: This cause
of clinical disagreement has been
discussed in detail by Feinstein.20'21
Patients' descriptions of their symp-
toms, and the appearance, sound
and feel of physical findings enter
the clinician's consciousness as
sensory evidence. Because the diag-
nostic process translates and syn-
thesizes such evidence into infer-
ence it is understandable that infer-
ence tends to serve as the medium
of exchange between clinicians and
in medical records. We tend to
speak of "pleuritic" rather than "in-
spiratory" chest pain and of "ane-
mic" rather than "pale" skin. In
doing so, however, we run the risk
of increasing diagnostic error: al-
though clinicians usually agree
about sensory evidence they often
disagree about the inference to be
drawn from it.

Confining the clinical record to
inferences has another important
drawback - an incorrect inference
may misdirect the diagnostic pro-
cess. Suppose a patient presents
with a "motionless" limb and "thin"
muscles resulting from an old anky-
losing joint injury that led to the
disuse of the associated muscle
groups. To describe the limb as
"paralyzed" may direct the subse-
quent diagnostic process on a
search through the nervous system,
which, when ultimately fruitless,
may fail to return the clinician to
the appropriate starting point where
the initial error occurred.

Ensnarement by diagnostic clas-
sitication schemes: Current diag-
nostic classification schemes can in-
crease the risk of clinical disagree-
ment in two ways. First, they often
provide arbitrary, hazy and fre-
quently inconsistent "break-points"
in a smooth and continuous distri-
bution of an attribute such as blood
pressure, body mass or glucose tol-
erance. As a result, we engage in
fruitless arguments over whether a
patient is "really" hypertensive,
obese or diabetic. The related issues
of normal values and ranges have

Table IV Etiology of clinical disagreement

The examiner
Biologic variation in the senses
The tendency to record inference rather
than evidence

Ensnarement by diagnostic classification
schemes

Entrapment by prior expectation
The examined

Biologic variation in the system being
examined

Effects of illness and medications
Memory and rumination

The examination
Disruptive environments for the examin-

ation
Disruptive interactions between exam-

iners and examined
Incorrect function or use of diagnostic
tools



been discussed elsewhere.22
Second, clinical disagreement

arises when different diagnostic cri-
teria are applied to the same clin-
ical entity by different professionals.
For example, unanimous agreement
among emergency room clinicians,
"preventive" cardiologists, electro-
cardiographers, and clinical and
anatomic pathologists that a patient
had suffered a heart attack would
require the simultaneous occurrence
of specific signs and symptoms, the
documentation of increased risk
factors, specific electrophysiologic
changes on the electrocardiogram,
the excceding of critical levels of
cardiac enzymes in the peripheral
blood, and specific gross and mi-
croscopic anatomic features. The
analogy to the argument among the
blind men over the essence of an
elephant comes to mind, but in our
diagnostic situation we are dealing
with the beast's footprints and ef-
fluvia as well.

Entrapment by prior expectation:
We tend to find what we expect or
hope to find. The power and con-
sistency of this cause for observer
error were well demonstrated in the
tonsillectomy study described ear-
lier.'6 That expectation still influ-
ences clinical diagnosis is evident
in the electronic age. For example,
in a more recent study fetal heart
rates determined from auscultation
by house officers were compared
with those computed from simul-
taneous fetal electrocardiographic
monitoring.2' The house officers
and the monitors agreed when
the fetal heart rates were "normal"
(130 to 150 beats/mi. However,
when the electrocardiogram showed
fetal heart rates above 150 or below
130 beats/mm the house officers
consistently lowered or raised their
estimates so they would be closer
to the "normal" values.

The examined

Biologic variation in the system
being examined: Most clinicians
recognize that clinical attributes
such as height, weight, blood pres-
sure and pulse will vary from hour
to hour and from day to day de-
pending on such factors as position,
diet, fluid intake, stress and exer-
cise. Furthermore, we usually know
that if the blood pressure is sur-

prisingly high or low one day, it
will tend to return to a more usual
level the next week (this phenom-
enon of regression toward the mean
has been discussed elsewhere").
However, what we may overlook is
that this biologic variation is also
the rule for many "exact" measure-
ments, including electrocardio-
grams, left ventricular end-diastolic
pressures and ejection fractions.'4"5
It follows that such variation will
lead to inconsistencies in the clin-
ical descriptions of patients and,
when the variation crosses a critical
boundary, in diagnoses.

Effects of illness and medica-
tions: This cause of inconsistency
and inaccuracy arises when the dis-
ease or the agents administered in
its treatment affect the patient's
ability to provide a cogent and ac-
curate history or alter the physical
or laboratory indices of the disease.
For example, in many hypertensive
patients the blood pressure returns
to normal following a myocardial
infarction; also, angina pectoris
may disappear. Similarly, analgesics
may mask the physical signs and
cloud the recall of patients with
acute intra-abdominal disorders.
Memory and rumination: Pa-

tients, especially those with chronic
or serious illnesses, often ruminate
over past events in search of a
cogent cause for their troubles.
Repeated history-taking reinforces
rumination and reorganizes scat-
tered memories into orderly pat-
terns of recalled events. Thus, re-
peated histories may exhibit sub-
stantial change and evolution, re-
sulting in equally substantial incon-
sistencies in the occurrence or tim-
ing of important prior health
events (and not inconsiderable
consternation during professorial
rounds).

The examination

Disruptive environments for the
examination: The environment in
which the examination is carried
out can affect both senses and
sensibilities. Attempts at cardiac
auscultation on jetliners are futile,
and the noise levels in some emer-
gency rooms effectively swamp all
but the loudest Korotkoff sounds.
Artificial or dim lighting can render
the detection of jaundice or cya-

nosis impossible. A shivering pa-
tient in a cold examining room will
welcome neither a prolonged clin-
ical interview nor the cold steel of
diagnostic instruments. Privacy may
be a prerequisite for the disclosure
of information about the family
(e.g., epilepsy, consanguinity or in
sanity), the operative history (e.g.,
an illegal abortion) or exposure to
venereal disease.

Disruptive interactions between
examiners and examined: Although
effective communication between
clinicians and patients is widely ac-
knowledged as a prerequisite for
appropriate management in both
behaviourally" and biologically
oriented'7 clinical journals, the ef-
fect of faulty communication on
clinical disagreement has not often
been quantified. A study of a ran-
dom sample of 155 patient inter-
views conducted in a private family
doctor's practice revealed that one
fifth of the interviews failed to un-
earth important features, such as
melena or urinary frequency, in
the history of the patient's present
illness or in the past history.'8 Sur-
prisingly, the investigators found
that such lapses were greatest not
when patients were at odds with
their physicians but when they
lavished their physicians with "ex-
cessive" praise. Furthermore, pa-
tients from different ethnic back-
grounds are known to focus their
symptoms onto different body sites;
the failure of clinicians to recog-
nize this and the "social distance"
between them and their patients
has been offered as one explana-
tion for the wide variations in the
incidence of nonorganic diagnoses
reported among different ethnic
groups living in identical physical,
social and economic environments."

The effects of apprehension on
the acquisition of clinical informa-
tion in an unfamiliar setting can be
substantial, as any clinician knows
who has attempted to soothe a
frightened patient labelled hyper-
tensive in a shopping plaza screen-
ing program. Similarly, painful ex-
aminations, such as palpation of a
tender abdominal mass, may alter
or obscure important clinical find-
ings.

Incorrect function or use of diag-
nostic tools: A mercury manometer
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with a low reservoir or a defective
aneroid manometer with a hidden
pin-stop can give falsely low blood
pressure readings. Indeed, 40
(13%) of 310 aneroid manometers
examined in seven hospitals in Mi-
chigan were shown to produce er-
rors of 7 mm Hg or more when
the measurements were compared
with those of a mercury mano-
meter.30 An inappropriate cuff width
or the too-rapid deflation of a cuff
can also lead to systematic er-
rors; some individuals have been
shown to choose certain terminal
numbers (digits 8, 0 or 2) over
others (digits 4 or 6) when report-
ing blood pressure measurements.3'
Similar faults have been identified
in the manufacture, maintenance
and use of other diagnostic tools.

Conclusion

This round has identified a num-
ber of causes of clinical disagree-
ment in the history and physical
examination, in the interpretation
of the results of diagnostic tests
and in the act of diagnosis itself.
On the basis of these causes, a set
of clinical strategies has been de-
veloped for preventing or at least
reducing clinical disagreement. The
next round in this series will pre-
sent these strategies and a set of
tactics that clinicians can use to
determine and to improve the ac-
curacy and precision of their clin-
ical measurements and decisions.
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