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Inter-observer Variation on Registration of Signals of Cancer

KNUT ARNE HOLTEDAHL

Kuvalgysletta helse- og sosialsenter, Kvalgysletta, Norway

Holtedahl KA. Inter-observer variation on registration of signals of cancer. Scand J Prim

Health Care 1987; 5: 133-9.

Previous studies have dealt with the role of seven warning signals of cancer in public health
education and cancer diagnostics in general practice (1-5). Registrations of warning signals
from medical records have some inconveniences common to most retrospective record studies.
In the present inter-observer variation study it is found that agreement is good for warning
signals in cancer patients when the warning signal has a probable connection with the disease.
In control patients, and for more incidentally occurring warning signals in cancer patients,
agreement is not so good. It seems that reproducible registrations from records are possible
when there is a precise definition of what to look for and the data are relevant to the patient’s
disease. This study stresses the importance of good record keeping in medical practice.

Key words: comparative study, neoplasm, diagnosis, family practice, statistics.
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The relationship between seven warning signals of
cancer (Table I) and cancer disease has been dis-
cussed in previous articles (1-5). Warning signals
have been registered in several ways. One method
is retrospective study of records from general prac-
tice and from hospitals. Any discussion based on
results from these studies depends on how reliable
is the method. The present study has been carried
out to test the validity of registrations from medical
records concerning warning signals.

Records are often accessible and are commonly
used for retrospective studies. Such studies are not
influenced by current registration or control. How-
ever, results depend on several other factors:

A. How the notes are taken:

- the patient’s ability to describe—verbally or not
verbally—his or her symptoms,

— the doctor’s ability to listen to and communicate
with the patient,

— the extent of the doctor’s examination,

— the completeness and accuracy of what the doc-
tor writes in the medical record,

- readability of notes.

B. How the record is interpreted:

- the interpreter’s personal and educational back-
ground,

— the nature of the data to be interpreted and regis-
tered,
- the awareness and patience of the interpreter.

From other branches of medicine it is well known
that inter-observer agreement may vary in different
kinds of diagnostic and evaluation-type settings.
The kappa method (6, 7) has been used to compare
observations in pathology (8-10), endoscopy (11,
12), neurology (13), as well as observations con-
cerning the general condition of hospital patients
(14). Observed agreement always includes some
agreement occurring by chance. The calculated
kappa coefficient measures agreement beyond
chance. Inter-observer studies also have been car-
ried out evaluating the clinical examination of lungs
(15), hospital care (16), and problem recording in
general practice (17).

MATERIAL AND METHODS

Three general practitioners! independently studied
the same records from a group of cancer patients
and a group of control patients. Comparison of all
available records from both general practice and

! Knut Ame Holtedahl = Observer I. Leif Rolfsjord =
Observer 2. Terese Fors = Observer 3.
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Table 1. Seven warning signals of cancer according to Landsforeningen mot Kreft, Norway

Key word
(abbreviation
used in text)

—

. Any sore which does not heal

2. Lumps anywhere in the body, especially in the breasts,
and even if they are painless

. Abnormal bleeding from body orifices

. Changes in colour or size of warts and moles

. Indigestion or change in bowel habits if this is not
rapidly normalized

6. Hoarseness or coughing without any apparent reason

7. Weight loss without any apparent reason

[V S VA

Sore

Lump
Bleeding
Mole

Indigestion
Cough/hoarseness
Weight loss

hospitals served as a check on the completeness of
what had been written down. Most records were
unstructured, with no problem list or titling of pro-
gress notes (18). The Cancer Registry of Norway
furnished lists of all patients living in the municipal-
ity of Tromsg¢ registered between October 1, 1981
and March 31, 1983. Eighty-two of these 331 cancer
patients (203 women and 128 men) were found in
the files of a previous study where general practi-
tioners in Tromsg registered warning signals at con-
sultation in more than 11000 patients (2). Two pa-
tients were not included because their records had
been lost. The group of cancer patients then con-
sisted of 52 women and 28 men. Matched control
patients were found in the same files as the cancer
patients. For each cancer patient the person closest
in age and of the same sex was selected. Since all
the 160 patients had visited a general practitioner,
all of them had at least one record from general
practice. In addition, 75 cancer patients (48 women
and 27 men) and 39 control patients (28 women and
11 men) had from one to three hospital records.
Access to all records was kindly permitted by the
owners.

Only information concerning the period between
April 1, 1981 (six months prior to the start of diag-
nosis registration) and cancer diagnosis for each
individual patient was considered. For each control
patient, record studies included the month of diag-
nosis for the matched cancer patient. Registration
periods thus varied from six to 24 months for differ-
ent pairs of patients. Warning signals occurring
prior to diagnosis were noted on A6 cards for each
patient. Warning signals per se were registered irre-
spective of diagnoses.

For cancer patients the following estimations
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were made whenever an observer registered @
warning signal:

— is it probable or unprobable that this particulatr
warning signal has a relationship to the cancer
disease diagnosed later on?

If the answer was ‘‘probable” two more estima-

tions were made:

— did the warning signal occur early or late in the
course of the disease?

~ was this warning signal potentially useful or not
useful for the patient?

Definitions of ‘‘early’’ and ‘‘useful’’ were written
down and rehearsed before registrations started.
Like in (4), “early”” was defined as *‘a symptom
occurring at ‘a time when cure or a rather long
remission is possible and not too unlikely. The
symptom must stem from the primary tumor or
from a metastasis which possibly is solitary’s
‘“Late” equals ‘‘not early’’. *‘Useful’’ was used
when a symptom potentially might contribute to get
started a treatment leading to cure or important
relief or abbreviation of patient sufferings. Other
wise ‘‘not useful’’ was registered. For comparison
between cancer patients and control patients, all
warning signals registered are taken into account.

The observers, one female and two male, work at
three different group practices in Tromsg. Patient
populations are predominantly urban but with an
important minority of rural/fisherman population.
The author has 12 years of experience as a primary
care physician, the colleagues three to five years.
They were selected by the author not at random
but because he knew them as dedicated and con®
scious practitioners who would carry out the task
as accurately as possible.
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Table I1. Age and sex distribution of patients

135

Age

1-19 20-29 30-39 4049 50-59 6069 70-89 Total
Females 1 7 13 4 4 11 12 52
Males - - 2 2 2 12 10 28
Total 1 7 15 6 23 22 80

Table IIL. Inter-observer variation and sex distribution of warning signal registrations

(F = Females, M = Males)

Number of patients

Observer 1 Observer 2 Observer 3
F M F M F M
Cancer patients
Warning signal (s) registered 40 22 43 23 39 21
No warning signal registered 12 6 9 5 13 7
Control patients
Warning signal (s) registered 13 8 18 9 11 9
No waming signal registered 39 20 34 19 41 19
RESULTS

A SDS machine was employed in handling the
data.

Statistical methods used are: Calculation of over-
all agreement and kappa values. Analysis is based
on observer pairs. Standard error is calculated ac-
cording to Fleiss (6). McNemar's test for matched
pairs. Comparisons of percentages in independent
populations.

Table II shows age and sex distribution of the two
patient groups. The sex distribution of Tromsg pa-
tients does not differ significantly from national
figures. Nor is this the case for the patient groups
(0.317<p<0.5).

Table III shows inter-observer variation as to
how many patients were registered with at least one

Table 1V. Inter-observer variation in number of warning signals registered per patient

Number of patients

Observer 1 Observer 2 Observer 3
Number of Cancer Control Cancer Control Cancer Control
warning signals patients patients patients patients patients patients
0 18 59 14 53 20 60
1 41 19 42 24 34 16
2 18 - 17 1 20 3
3 3 1 7 1 6 -
4 - 1 - 1 - 1
Total 80 80 80 80 80 80

Scand J Prim Health Care 1987, 5
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Table V. Inter-observer agreement on the presence or absence of five warning signals, and on all seven
warning signals together. All patients

Observer pair

Overall Expected with lowest/
agreement  agreement Kappa Kappa range highest kappa
Lump
Cancer patients 0.85 0.60 0.64 0.61-0.68 A/B
Control patients 0.94 0.87 0.59 0.39-0.88 C/B
Bleeding
Cancer patients 0.89 0.55 0.78 0.76-0.80 A/C
Control patents 0.93 0.83 0.57 0.42-0.74 B/A
Indigestion
Cancer patients 0.84 0.62 0.59 0.56-0.61 A/B
Control patients 0.93 0.81 0.62 0.56-0.68 C/A
Coughlhoarseness
Cancer patients 0.97 0.87 0.77 0.61-0.85 A/B
Control patients 0.98 0.96 0.40 0 -0.60 C/AB
Weight loss
Cancer patients 0.97 0.75 0.88 0.80-0.92 C/AB
Control patients 0.97 0.95 0.51 0.26-1 BC/A
All seven warning signals
Cancer patients 0.93 0.73 0.74 0.72-0.75 A/C
Control patients 0.96 0.90 0.55 0.49-0.60 C/A

warning signal. Significantly more warning signals
were registered in cancer patients than in control
patients (p<0.001 for each of the three observers).

Table IV shows inter-observer variation in the
number of warning signals registered per patient.
Altogether 360 warning signals were registered by
the three observers, ranging from 86 to 97 warning
signals per observer in the cancer group and from
26 to 33 in the control group.

The proportion of patients with warning signals
was on the average for the three observers 78 % of
cancer patients and 28% of control patients. In
63 % of the cancer patients warning signals had a
probable cancer relationship. The patients had their
diagnoses registered during an eighteen month peri-
od. This period was divided into three six months
periods. Patients diagnosed during the last half year
had a longer observation period and might be ex-
pected to have experienced more warning signals.
For control patients there was a non-significant
tendency in this direction, but not for cancer pa-
tients. For cancer related symptoms the tendency
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was the opposite, perhaps due to an over-represen-
tation of younger women with symptom-poor can-
cer of the cervix in the group with the longest
observation period.

Inter-observer agreement on the presence or ab-
sence of warning signals is shown for each of the
five most registered warning signals in Table V. For
the two remaining signals ‘‘sore’’ and ‘‘mole’’ there
were too few registrations to justify such analysis
separately; no doctor had more than two registra-
tions in each patient group for any of these two
warning signals. They are, however, included in the
figures for all seven warning signals in Tables
V-VII. Figures include overall agreement, agree-
ment expected by chance, and kappa. Figures are
given as average values for the three observer
pairs,? with range values for kappa, calculated for
each observer pair. For the group of cancer patients
agreement is good and consistent; ‘‘indigestion’’

2 Observer pair A = Observers 1+2. Observer pair B =
Observers 1+3. Observer pair C = QObservers 2+3.
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Table VI. Inter-observer agreement on the presence or absence of five warning signals, with and without

a probable relationship with the patient’s cancer dise
cancer patients

ase, and on all seven warning signals together. All

Relation Observer pair
to the Overall Expected with lowest/
cancer agreement agreement Kappa Kappa range highest kappa
Lump

Likely 0.95 0.66 0.87 0.83-0.94 AC/B
Unlikely 0.89 0.88 0.10 —0.04-0.19 B/A
Bieeding

Likely 0.91 0.63 0.76 0.73-0.80 B/C
Unlikely 0.89 0.83 0.34 0.23-0.46 B/C
Indigestion

Likely 0.89 0.72 0.62 0.56-0.70 A/B
Unlikely 0.90 0.83 0.41 0.40-0.42 B/A
Coughlhoarseness

Likely 0.98 0.91 0.73 0.53-0.88 A/C
Unlikely 0.97 0.95 0.54 0.31-1 AC/B
Weight loss

Likely 0.98 0.75 0.91 0.84-0.96 C/B
Unlikely 0.99 0.99 0 0 -

All seven warning signals

Likely 0.95 0.79 0.78 0.76-0.81 AC/B
Unlikely 0.95 0.91 0.38 0.34-0.43 B/A

and ‘‘lump’’ having the lowest average kappas of
0.59 and 0.64 respectively. For control patients
there is about the same overall agreement, but with
‘lower registration rates for warning signals agree-
ment by chance is enhanced. This, then, is reflected

in lower kappa values and greater differences be-
tween observer pairs. In Table V no observer pair
had any tendency of constantly scoring the highest
or the lowest kappa values.

For cancer patients the same analysis was carried

Table VII. Analysis of kappa differences, based on average values for all three observer pairs

N =number of warning signal pairs for each observer pair

Warning signals in N Kappa p-value
Cancer patients 560 0.74+0.08
Control patients 560 0.55+0.06 p<0.001
Cancer patients, probably cancer related 560 0.78+0.08 <0.001
Cancer patients, probably not cancer related 560 0.38+0.04 P
Female cancer patients 364 0.76+0.10 —0.369
Male cancer patients 196 0.68+0.14 p=0
Cancer patients: ‘“‘lump’’,
probably cancer related 80 0.87+0.22
Cancer patients: ‘‘indigestion”’, p=0.107
probably cancer related 80 0.62+0.22

Scand J Prim Health Care 1987, 5
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Table VIII. Agreement based on number of warning signal triplets

Cancer patients

Control patients

Agreement all
three observers

Agreement all
three observers

WS, WS,
CR not CR WS
No No

WS F M F M wS Dis N F M WS Dis N -
Sore - - T — 77 3 80 - - 77 3 80
Lump 11 4 - - 47 18 80 2 1 70 7 80
Bleeding 8 7 1 - 46 18 80 3 1 67 9 80-
Mole - - 1 - 78 1 80 - 1 78 1 80
Indigestion 5 2 2 1 49 21 80 3 2 66 9 80
Cough/hoarseness 2 - 1 - 72 5 80 - - 77 3 80
Weight loss 5 4 - - 66 5 80 1 - 75 4 80
Total 31 17 s 1 435 71 560 9 5 510 36 560

WS = warning signal, N = number of patients = number of warning signal triplets, F = females, M = males, Dis = dis-
agreement, complete or partial, (not) CR = probably (not) cancer-related

out separately for warning signals with and without
a probable connection with the cancer disease (Ta-
ble VI). Observer pair B tends to have the highest
kappa values for probably cancer related symp-
toms, but there are several exceptions.

The most important kappa differences between
patient groups, based on average values for all
three observer pairs, are summed up in Table VII.

Observer agreement is significantly higher for can-'

cer patients than for control patients. So is the case
for warning signals which are probably cancer relat-
ed compared to those probably not cancer related.
The differences between the sexes based on all
seven warning signals are not significant neither for
cancer patients nor for control patients. (Separate
calculations for female and male patients, corre-
sponding to Tables V-VI, may be requested from
the author.) One might suspect from the kappa
values that agreement on ‘‘lump’ is better than
agreement on ‘‘indigestion’’, but comparison of
kappas gives p=0.107.

Warning signals noted by all three observers are
presented in Table VIII. Among cancer patients
two men and seven women had no registrations at
all. Fifteen male and 28 female control patients had
no registrations. Most of the probably cancer relat-
ed warning signals were estimated by all three ob-
servers to have occurred early, and most of them
were considered useful for the patients. Variations
in these estimations are complex. Observer 3 had
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only two registrations of ‘‘late’’ diagnosis and no
“‘not useful’” registrations. The two other observers
had about one fourth of their estimations in the
‘“‘late’” group with little disagreement between them
on this point. Between the two observers there was
agreement upon ‘‘useful’’ for 40 warning signals
upon ‘‘not useful’” for five warning signals, while
seven warning signals were considered useful by
observer 2 and not useful by observer 1.

DISCUSSION

Cancer related warning signals in cancer patients_
are well reproducible. Warning signals which are
not related to the actual cancer disease are less
reproducible. So are warning signals of cancer in
non-cancer patients. Agreement on more complex-
analysis is uncertain. Overall agreement on ‘“early”’
and ‘‘useful” is good for two of the observers. The
third observer has made no ‘‘not useful” and only
two ‘‘late’ registrations. This makes it difficult to’
compare with the two others.

The number of probably cancer related warning
signals was not increased for patients with the long-
est registration period. A long registration period
does not automatically mean a long time between
the first warning signal and diagnosis. At least doc-
tors should reflect upon a warning signal when it
appears, and not wait for a second one.

Retrospective registrations from records seem to
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give reproducible results when there is a precise
definition of what to look for and the data are
relevant to the patient’s disease. The findings in
this and previous studies (1, 4) indicating that three
or four out of five cancer patients before diagnosis
experience a warning signal related to the disease,
seem quite reliable. Increased precision and accu-
racy is hardly possible with the records available
to-day. Better medical records with problem orien-
tation (18) and use of the ICCP classification sys-
tem in family practice (19) may lay the ground for
increased reliability of retrospective registrations.
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