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MEDICAL PRACTICE

Clinical Topics

Observer variation in recording clinical data
from women presenting with breast lesions

Report from the Yorkshire Breast Cancer Group

British Medical3Journal, 1977, 2, 1196-1199

Summary

The degree of observer variation in recording 11 186
items of clinical data from 242 woman who presented
complaining of a lump in the breast to a group of 10
surgeons was studied. Each women was interviewed and
examined twice and the findings (of the two clinicians)
compared.
There was a wide range of variation among the obser-

vers. Variation in recording the presence or absence of
axillary nodes was considerable (45%), as was that in
sizing the primary lesion (55%). In 20% of cases the two
assessments of primary lesion size differed by over 2 cm.
In other respects the results were more encouraging;
much variation could be eliminated by wording the
proforma more clearly. Moreover, variation was not
person-specific, so that these findings are probably
reasonably representative.
Any future trial of breast lesions should (a) design

specific proformata, (b) define terminology, (c) make
these definitions universally available, and (d) conduct
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observer variation studies before the start of the full
trial.

Introduction

Data elicited from patients at clinical interview and examination
are not absolutely reproducible. Nowhere is this problem more
important than in dealing with patients with breast lumps; for
here the clinical data are used not only for diagnosis but as a
basis for prognosis.
Many workers have studied the variations among different

people in recording information from patients with breast
lumps,- 7 but most have studied either small numbers of
patients or only one or two clinical items of information or the
variation between a small and possibly unrepresentative group
of clinicians.
When the Yorkshire Breast Cancer Group was formed in

1974 its members recognised that there was a difficulty in
recording reproducible data. Subsequently, it was decided to
perform a study on observer variation which would (a) study
every aspect of information from the point of view of observer
variation, and (b) study a large and representative group of
patients and clinicians from a large area of Yorkshire. We
report here our findings.

Methods

PATIENTS

The study was carried out prospectively in an unselected series of
242 patients, who presented to the surgical units of the 10 consultant
surgical members of the Yorkshire Breast Cancer Group from 1 April
1975 to 30 November 1975. As there was no conscious attempt to
select patients during the trial they were probably as representative
as possible of new patients presenting with breast lesions to the
clinics of the surgeons concerned.
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The study was divided into two parts. In the first four months all
patients presenting to the surgeons were studied, and in the remaining
months only patients thought to have cancer were included. Patients
with metastatic disease (whose primary lesions had been dealt with
previously) were not admitted into the trial. The lumps in 147 patients
were categorised as benign and those in 92 were categorised as malig-
nant. In the remaining three patients the diagnosis was uncertain.

CONDUCT OF STUDY

Each patient was interviewed and examined twice, once by the
consultant surgeon responsible for the patient and once by a research
assistant, neither observer being aware of the other's findings. In
producing and designing forms to record these data a conscious
attempt was made to include on the form (so far as possible) any items
of information which had been sought and recorded in other surveys.
The patient was then followed up during the course of primary
treatment and details of any further special investigations (including
histopathology where available) were recorded.

ANALYSIS

The resulting data were analysed by two further members of the
team, neither of whom had collected the information. Altogether
11 186 observations were made in the 242 patients (each observation
being made twice). Statistical analysis was performed using a small
desk-top computer-calculator (Wang 2200C).

Before analysing the data statistically the methods available for
handling observer variation studies were reviewed. In particular,
analysis of variance models, measures of agreement between two

observers-for example, the method of Kendall and Stuart,8 and
measures of agreement with a standard (for example, Yerushalmy's
method9)-were examined closely as a basis for the (rather simple)
type of analysis carried out in this study. Details of the methods and
some of the problems are given in the Appendix.

Results

OVERALL OBSERVER VARIATION

The overall observer variation was 15 3 %, there being 1711 obser-
vations over which the two observers differed in interpretation (table
I). Variation over data obtained at examination (18 5 0) was about
one-and-a-half times the variation over data elicited at interview
(1 1 9 ,/0).

TABLE i-Overall results of 11 186 paired observations in 242 patients

No of No of Disagreement
observations disagreements rate ()

History 5377 638 1119
Examination .. 5809 1073 18 5

Total .. 11 186 1711 15 3

INTERVIEW DATA

For several items of information the observer's choice was dicho-
tomous (either the patient did have a family history of breast disease,
weight loss, or a history of surgery, or she did not). For other data
(such as duration of symptoms and details of the presenting complaint)
the choice facing each observer was clearly much wider. These two

aspects of information are therefore considered separately.
For questions with a wide range of possible answers there was a

considerable difference in the amount of observer variation-ranging
from relatively reliable information (such as patient's smoking habit,
age at menarche and menopause) to items (such as patient's age at the
birth of her children) where the observer variation was over 30%
(table II).
There were also considerable differences in the reproducibility of

data about "dichotomous" choices. For some items-for example,
family history, oral contraceptive use, history of previous surgery-
the data elicited were relatively "reliable" (the chance of a second
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TABLE II-Agreement between two observers in recording items of data at
interview and examination. For each item a wide variety of answers was possible

Interview data Agree- Examination data Agree-
ment ment

Smoking habit 98 0 Supraclavicular nodes 96 9
Age at menopause 97-1 Benign/malignant/ ? 96-1
Age at menarche 96-4 Consistency 67-4
Pattern of menstruation 95 3 Contralateral axillary nodes 66-5
Birthweight of children 94-7 Edge 65-1
Presenting complaint 919 Classification of nodes 63-6
Parity 91-2 Surface 60-8
Duration of symptoms 89 9 Site of primary lesion 59.0
How noticed 88-9 Category 56-6
Ages of children 88 2 Homolateral axillary nodes 55.0
Details of oral contraceptive use 86 0 Staging 50.0
Breast-feeding 83 8 Size of primary lesion 45-4
Age at birth of children 66 5

observer agreeing with a positive finding was over 70 %) (table III).
For a second group of symptoms (previous breast disease, nipple
discharge, and physical and emotional trauma) the observations were
less reliable. There was also a third group of symptoms where the
chance of a second observer agreeing with a positive observation was
less than 50%. This group of symptoms included those most likely
to detect the presence of possible metastases.

EXAMINATION DATA

Tables II and III show the same analyses for the data elicited on
examination. Again there was considerable variation between indivi-
dual items.
Among items with a wide choice of responses (table III) the dis-

agreement rates of 410% in siting the primary lesion and 5460% in
sizing the primary lesion (to within 1 cm) were particularly striking.
Other details of the examination about which there was considerable
discrepancy were the consistency, the edge of the lesion, and the
surface. In addition there was a variation of 45 % on recording node
findings in the homolateral axilla.

Several clinical features (table III)-for example, presence of chest
wall fixation or arm oedema-were present only rarely. Here the
additional analyses referred to in the statistical appendix were carried
out. (For example, it is probably unsound to regard the overall agree-
ment between observers about chest wall fixation (99 %) as encourag-

TABLE III-Observer variation in recording items of data at interview and
examination. For each item only two answers were available. Index of agreement
reflects chance of second observer agreeing with a "positive" finding by either
observer

|0 °O Agreed Index of
Disagreement positive agreement (')

Interview data
Family history 6-5 47-2 87.9
Oral contraceptive use 55 26-0 82-5
Previous surgery 14 7 47.9 76-5
Pain .. . 15-7 450 74 1
Other drugs . . . 107 23 3 68-5
Previous breast disease 112 21 1 65-5
Discharge 4-1 6-8 63-6
Emotional trauma 22-2 29-9 57 6
Physical trauma 5 4 5 9 54 5
Weight loss .. . 127 123 48 0
Anorexia 8 1 5 4 38 5
Headache 26-9 16*0 38 1
Bone pain .. 220 196 31 2
Dyspnoea .. 282 18 6 24-3

Examtination data
Ulceration 0 6 1-3 68 4
Visibility 16 3 26-0 61-5
Saturated nodules 1-3 1-9 59 4
Skin fixation ..130 14 9 53-4
Other lesions ..264 29-2 52-5
Metastases 4-8 4 8 50 0
Nipple displacement 4-7 4-7 50-0
Symmetry .. 320 25 6 44 0
Skin oedema. .. 4-1 3-2 43-8
Tenderness .. . 27-8 20-6 42 5
Pectoral muscle fixation 9-8 5-4 35-5
Chest wall fixation 1 0 0 5 33-3
Nipple retraction . 12-2 56 31 6
Peau d'orange 2-8 0 9 24-2
Arm oedema. 19 0-6 24-0
Dilated veins. .. 8-8 25 22-1
Nipple discharge .. .. 32 05 13-5

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.6096.1196 on 5 N
ovem

ber 1977. D
ow

nloaded from
 

http://www.bmj.com/


1198

ing, because chest wall fixation was agreed to be present on only one
occasion. This is reflected in the index of agreement in table III.)
Two of the items with the largest variation were categorisation of the
primary tumour (observer variation 43-3 0/) and staging of the overall
condition (observer variation 500)

PERSON SPECIFICITY

We also determined (a) the variation between individual surgeons'
performances and (b) whether the variation was due to the single
(second) observer rather than to the surgeons.
There was some overall correlation in observer variation between

the various surgeons (table IV). For example, the age at menopause
was reliably recorded by all surgeons (the observer variation ranging
from 0-9 %) while the presence or absence of axillary lymph nodes
was generally less reproducible (the observer variation ranged from
18-56 %). This lends some weight to the assertion that the data
obtained from our group of 10 surgeons were fairly representative.
Some surgeons were rather better than others about single items of
data, but when the overall figures were assessed no clear trend
emerged, and no surgeon was significantly "better" or "worse" than
the rest of his colleagues.
To determine whether the variations shown in tables II and III

could have been due to the comparison of a group of surgeons with
a single research assistant a further series of patients were studied
(994 items were recorded). In each case the observations made by the
surgeon were compared with those of his own registrar (table V). The
variation between surgeons and their registrars was (within a percent-
age point or so) the same as that obtained when surgeons were com-
pared with the Yorkshire Breast Cancer Group research assistant.
Out of 463 items recorded at interview and 531 elicited on examination
the two observers disagreed over 49 (10 6 %) and 92 (17 3 %) respec-
tively. The overall variation between surgeons and their registrars
(141 disagreements among 994 observations; 1422%) was slightly less
than that between surgeons and the research assistant (15 3 /,), but
this difference was not statistically significant.

CAUSES OF OBSERVER VARIATION

Some questions were often posed in two or more ways. This was a
deliberate feature of the original form, which was designed to find out
which of the modes of questioning were more reliable. Thus the
patient's age at the time of her first pregnancy could be established by
asking, "How old is your eldest child ?" or "How old were you when
you had your first child ?" Observer variation with the second question
was 33 5 % and with the former 11 8 %. Similarly it was possible to
confuse asymmetry of breast outline with visibility of a lump. The
clinicians were asked both whether the breasts were asymmetrical
and whether a lump was visible; the observer variation of visibility
(16 %) proved to be half that of asymmetry (32 3 0%).

This finding shows clearly that at least some observer variation can
be "designed out" of a proforma by this type of study. In these two
specific instances the proformas that the group now uses formulate

TABLE Iv-Consistency between surgeons A-J in recording specific items of data

Surgeon: A B C D E F G H I I

°O Variation in recording:
Presenting complaint 14 8 7 9 0 0 15 12 21 18
Axillary nodes .. .. 56 48 53 18 47 24 26 50 22 29
Age at menopause .. 0 0 6 9 0 0 4 0 0 7

TABLE v-Surgeons compared with their own registrars for observer variation.
Data were recorded in a further series of 21 cases (994 observations), in which
agreement rates compared with those in parent series of 11 186 observations

Total ..

Surgeons
v

research assistant

No of
No ((°,)
disagreed

Surgeons
v

registrars

No of
observa- No (') of

tions disagreements

638 (1 1-9) 463 49 (10 6)
1073 (18-5) 531 92 (17 3)

1711 (15 3) 994 141 (14-2)
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these two questions (and other similar questions) in the way shown to
be most reproducible.

MINIMISING VARIATION

To determine to what degree observer variation can be eliminated
a further series of cases were studied (515 observations in all) in which
two members of the group recorded data using redesigned forms and
discussed their findings after each interview session. The data from
this admittedly small series of cases were encouraging. Observer
variation in the interview was 4-9% and at examination 1230', so
that the overall variation in eliciting data from these patients was 8 7 00.
The variation with redesigned forms and better defined terminology
was thus about half that of the earlier series. Since observer variation
in the earlier series was not person-specific it seems reasonable to
conclude that about half the variation elicited in the earlier series of
242 cases could have been eliminated by clearer wording of the pro-
forma and better definition of the terms used.

Discussion

Three questions are raised by our findings: (a) How repre-
sentative are the findings of this investigation? (b) What are
the implications of these findings in terms of prognosis ? and (c)
What can be done to decrease the present high level of observer
variation ?
Many previous surveys have been conducted using only one

or two observers, but in our study 10 surgeons took part.
Though these surgeons had some interest in breast cancer, their
clinical practice was not limited to or orientated towards breast
cancer. They were therefore probably reasonably representative
of any group of practising surgeons in the country, and the
results can probably be extrapolated to similar clinical practice
elsewhere. Moreover, the observer variation was not person-
specific and when a group of registrars replaced the research
assistant as the second observer the results of this observer
variation trial hardly altered.
The prognostic implications of this study have to do with the

problem of staging breast cancer. It has been known for some
time2 that one of the major prognostic indicators (axillary
lymph node enlargement) may be suspect. Our findings have
highlighted two further problems in sizing the tumour and
detecting possible metastases, which must give rise to some
disquiet.
A group of surgeons found it difficult to size tumours even

within ± 2 cm when compared with a second medically qualified
observer. Moreover, when an attempt was made to measure the
tumour in identical fashion there was little change in the overall
accuracy between two observers. Finally, this discrepancy was
not person-specific but was distributed more or less evenly
across the spectrum of observers.

In retrospect it would have been impossible to have detected
symptoms relating to metastatic spread using the form as it was
originally designed, for it failed to distinguish between recent
onset of symptoms and longstanding problems. This illustrates
the care with which questions must be phrased (even simple
questions) if observer variation crucial to the staging ofa patient's
disease is to be avoided. On a more hopeful note, however, our
trial has indicated that at least some observer variation in
assessing a patient with breast cancer can be removed by
selecting the wording of the questions and recording systems
more caaefully.

In the light of our conclusions we were disappointed not to
find any mention of the problems of observer variation in a recent
report by a Co-ordinating Committee on Trials of Treatment in
Breast Cancer.'0 From our own experience (disappointing and
worrying though this may be in some respects) we make the
following recommendations: firstly, in future surveys the ques-
tions to be asked of women with breast lesions should be care-
fully defined in advance; secondly, the definitions appropriate
to each question should be made known in advance to all the
people participating in the survey; and, thirdly, the preliminary
version of the data-recording form must be subjected to ob-
server variation studies before it is released for use in the full

~~~~~~~~~~~~~~~~~~l~~~~~~~

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.6096.1196 on 5 N
ovem

ber 1977. D
ow

nloaded from
 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 5 NOVEMBER 1977 1199

trial. In this way, as Franks" cogently observed to the United
States Atomic Energy Commission in 1947, we shall not acquire
as much knowledge but we shall be a little more certain that the
"facts" we "know" might be correct.

We thank Miss J Horrocks and Mrs S Clamp for their expert help
with data handling and Mrs D Blackband, Miss C Hildyard, Mrs J
Elwine, and Mrs J Wakefield for secretarial help. We should like to
acknowledge the financial support which we have received and
continue to receive from the Yorkshire Cancer Research Campaign.

Appendix

There were two major problems inherent in analysing these
data statistically.

Firstly, we had to decide whether to view the comparison
between observer A (a consultant surgeon) and observer B (a
more junior person) as comparisons between observers or as
comparisons between one observer (B) and a standard (A). In
the former case methods such as those advocated by Kendall
and Stuart8 would have been applicable; in the latter measures
such as those of Yerushalmy.9 We adopted the former method.
Although the consultant had an advantage in terms of experi-
ence, we considered that no one individual is sufficiently authori-
tative to be regarded as "the standard." When the clinician and
his findings are measured against the findings of a pathologist
it may be more appropriate to use "standard-setting" methods.

Secondly, as often happens in clinical medicine, some features
of breast lesions are judged to be absent much more often than
they are present. The customary form of notation for expressing
the outcome of dichotomous observations made by two indepen-
dent individuals is as follows:

Observer A

+ Total

Observer B
-+ ....... .. .. .. .. .. Pl1P12P1.

P21 P22 P2

Total .P. 1 P.2 1

Here the "usual" means of measuring observer agreement
(P0=P11 + P22) is totally inadequate. This has been charac-
terised as the "index of crude agreement" by Rogot and Gold-
berg.i5 We used in this case a combination of the methods of
Dice'6 and Rogot and Goldberg, and attempted to produce an
index of agreement which reflects the chance of the "other"
observer agreeing with a positive finding by either. We opted
to avoid the chance-corrected agreement statistics of Scott'7
and Cohenl since the latter assume homogeneity and indepen-
dence. We also ignored the statistic of Cichetti'9 for assessing
disagreement along a continuum-for example, tumour size-
since we are by no means sure (on medical grounds) how to
allot correct "weighting" to the gravity of the "error."
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Upper gastrointestinal endoscopy-a GP service
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Summary

Since 1974 there has been an open endoscopy service
available to general practitioners in the Bournemouth
and Christchurch area. Patients are referred directly
with a standard form. A retrospective comparison of
requests for barium-meal examinations and for endo-
scopy by general practitioners showed that the reasons
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for referral were similar. Forty per cent of patients in
each group showed no abnormality. Ulceration was
found in 21 -1% of patients who underwent endoscopy and
9-7% investigated by barium meal. Duodenitis or gastric
erosions were found in a further 16% of endoscopies.
More hiatus hernias and deformed duodenal caps were
found at barium meal. Despite these differences the
results of follow-up were similar.

Introduction

Fibreoptic instruments permitting upper gastrointestinal endo-
scopy have been available for routine use only in the past decade;
their use has been largely confined to patients selected by hospital
doctors. Direct referral by general practitioners for barium-meal
examination has been widely available for several years, but
there has been no report of a direct referral upper gastrointestinal
endoscopy general practitioner service.
GPs have been able to request barium-meal examinations at
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