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Thirty-two family physicians in British Colum-
bia collaborated in a study to evaluate their
patients' compliance when offered testing for
fecal occult blood (FOB) with Hemoccult II as a
screening test for asymptomatic colorectal can-
cer. Of the 5003 eligible patients 71% complied.
Thirteen variables were investigated. Compli-
ance was found to be directly related to age in a
linear manner (chi-squared value for trend =
180.4, p < 0.0001), age alone correctly classifying
58.5% of the patients as complying or not com-
plying. The association with other variables was
less strong. Restricting the consumption of red
meat during the test period had no effect on
compliance.

Etude en collaboration par 32 medecins de fa-
mille de Colombie britannique sur la docilite de
leurs clients a pratiquer la recherche, qui leur a
ete offerte, du sang occulte dans les selles par
l'Hemoccult II pour le depistage des cancers
asymptomatiques du colon et du rectum. Des
5003 sujets, 71% l'ont pratiquee. L'analyse de 13
facteurs montre un rapport lineaire direct de la
docilite avec l'age (khi-carre pour tendance =
180,4; p < 0,0001); k partir de l'age seul on peut
predire la docilite ou la non-docilite de 58,5%
des sujets. Le rapport de celles-ci avec les autres
facteurs est plus tdnu. La diminution de l'inges-
tion de viande rouge durant la pdriode de l'essai
n'a aucun effet sur la docilitE.
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In Canada, colorectal cancer accounts for 14%
of all new diagnoses of cancer, excluding
nonmelanotic skin cancer, and 13% of all

deaths from cancer.' The 5-year relative survival
rate for all stages of colorectal cancer remains
discouragingly low, at 46%.2 Until the causes of
colorectal cancer are discovered and controlled, the
best approach to reducing the morbidity and mor-
tality rates may be through early detection and
treatment.3-7 The Hemoccult II (HOII) test, a modi-
fied guaiac test for fecal occult blood (FOB), is
currently the subject of several trials.8-10 However,
its impact on reducing the mortality rate of bowel
cancer is not clear.6

Reported rates of compliance with HOII
screening vary substantially, from 9% to 85%, and
seem to depend upon the approach to the patient
and certain characteristics of the sample popula-
tion, according to Elliot and Schwarz and their
colleagues,11'12 as well as T.P. Almy and J.G. Brecht
(unpublished observations). There is further need
to evaluate barriers to compliance when the test is
offered to the public. Among the published
studies, compliance was lowest when the patients
received unsolicited test kits by mail and highest at
preventive health care clinics.13114 The main objec-
tive of our study was to assess patient compliance
when HOII is offered by the attending family
physician.
Methods

Family physicians were recruited by a letter
sent to all members of the BC chapter of the
College of Family Physicians of Canada living in
the lower mainland of British Columbia. Between
August 1983 and December 1984, 32 (approxi-
mately 10%) took part in the study.

All patients attending these practices, no mat-
ter what the presenting complaint, were eligible to
participate if they were asymptomatic for colorectal
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cancer, 45 years of age or older and BC residents.
Patients were excluded if they had been tested for
FOB in the previous 12 months, had a history of
bowel disease, had required FOB testing for non-
screening purposes (e.g., weight loss or change of
bowel habit), or had a mental or physical condition
preventing their participation. The completeness of
patient enrolment in the study was evaluated by
checking five randomly selected daysheets per
practice over the whole study period.

The following information was solicited from
all the enrolled patients: age, sex, marital status,
occupation, ethnic origin, mother tongue, length of
time under the physician's care and reason for the
visit. Also recorded were the location and type of
the practice and the number of years the physician
had been in practice.

The practices were randomly assigned to one
of two dietary groups, defined by whether the
patients were allowed to eat red meat during the
period of testing. The family physicians were
instructed to offer the FOB test to their patients
using those techniques of persuasion normal to
their everyday practice when suggesting a similar
screening procedure - for example, a cervical
smear. No special form of approach was mandat-
ed, and the physicians were left to follow up the
patients according to their usual practice.

The patients were asked to maintain a high-
fibre diet and to avoid vitamin C and acetylsalicylic
acid throughout the test period. The test kits had
instructions printed on the envelope. The patients
were requested to take two samples from one stool
specimen on three different days and to return the
test kit to their physicians.

Compliance was defined as acceptance of the
test kit, followed by return of the kit, with a stool
sample applied to at least one of the six holes. The
test result was considered to be positive if any of
the completed holes yielded a positive result.

Three types of analysis were carried out to
determine what factors affected compliance: Pear-
son chi-squared, linear logistic (based on a model
of multiplicative effects) and discriminant (based
on a model of additive effects). Initial two-dimen-
sional cross-tabulations between compliance and
the other variables were constructed and the x2
values calculated.

Results

Of all the age-eligible patients 14% (0 to 43%)
were unintentionally omitted from the study, and
approximately 15% were ineligible for other rea-
sons: 2% had been tested for FOB in the previous
12 months, 2% had required FOB testing for
nonscreening purposes, 6% had a history of bowel
disease, and 8% were mentally or physically un-
suitable in the physician's opinion; 3% were ineli-
gible for more than one reason.

Of the 5003 patients offered FOB screening,
71% complied; the proportion ranged from 31% to
100% among the practices. Less than 4% of the

patients refused to take the test kit from their
family physicians. Similar proportions of the two
dietary groups complied: 1749 (71.6%) of the 2444
who were not allowed to eat red meat and 1805
(70.5%) of the 2559 without the restriction. Nearly
all (98%) applied stool to all six holes of the kit.

Table I presents the most interesting results of
the initial statistical analysis. The patient's age, the
number of years the physician had been in practice
and the length of time the patient had attended the
practice were strongly associated with compliance.
A test for trend showed that the association with
age was linear (X2 = 180.4, p < 0.0001); the
association with the other two variables was not
linear. Compliance was not associated with red
meat restriction or the patient's sex.

Table II shows how the compliance rate varied
with the combination of the patient's age and the
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number of years the physician had been in prac-
tice. Physicians who had been in practice for more
than 10 but less than 20 years obtained the highest
response rate; those in practice longer were the
least persuasive. All were more effective with older
patients.

We detected no bias when examining the
physicians' practice location (urban, small town or
rural), the only variable identified earlier as differ-
entiating volunteer physicians from all general
practitioners in British Columbia.15

Since the apparent association of these varia-
bles with compliance could have been caused by
confounding with other variables, we carried out
multiple logistic regression analyses in an attempt
to separate out the independent effects. The pre-
dictor variables considered were those that had
shown significant x2 values in the cross-tabulations
or were suspected of affecting compliance. Terms
were included for combinations of variables when
it was thought that an interaction might exist.
Using an inclusion criterion of significant improve-
ment in fit at the 5% level, we incorporated into
the analysis the following independent variables:
the patient's age and marital status, the number of
years the physician had been in practice, the
length of time the patient had attended the prac-
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tice, the interaction between the last two variables,
and the reason for the visit (check-up, emergency
or other). Table III shows the : coefficients and p
values for these variables.

Discriminant analysis identified the same in-
dependent variables plus the type of practice (solo
or other), the dietary group, and the interaction
between the patient's age and the number of years
the physician had been in practice; all these
variables properly classified 61.6% of the patients
as complying or not complying. Age alone correct-
ly classified 58.5%, and adding dietary group to
the equation improved the classification by only
0.5%.

Discussion

Our study demonstrated a high overall rate of
compliance (71%) among the 5003 eligible patients
offered FOB screening by their family physicians.
The patients were unselected, "walk-in" patients
attending their family physicians for primary care
of any sort. No attempt was made to advertise the
study locally, and no selection bias was expected
other than that due to the unintentional omission
of 14% of the eligible patients, which was detected
by scrutiny of the practice daysheets.

Our patients' compliance rate was similar to
the rates in other studies in North America (70% to
80 %)7,13,16-19 and South Africa (67%)11 using strate-
gies that directly involved physicians or nurse
practitioners. Approaches by mail, at veterans'
social meetings and by outpatient department
clerks have had inferior results.14'19'20 For example,
in a British study of two general practices an
approach by letter plus HOII achieved a compli-
ance rate of 36%, whereas a letter alone resulted in
a rate of only 10%; reminder letters improved the
compliance rates to 44% and 37% respectively.21 In
another large study involving general practice in
Britain 37% of those offered HOII testing complet-
ed the test; the compliance rate was improved
through education either by letter or by interview
before the test was offered.22 In two US trials that
demonstrated somewhat higher rates (approxi-
mately 75%) the patients were self-selected.7'13 The
rate among our patients attending for a complete
physical examination (80%) was almost identical to
that reported from an Alberta study of similar
patients (81%).23

In our study the patient's age was clearly the
most important variable affecting compliance. The
relationship was linear and direct, improving with
increasing age. For screening, such a relationship is
very advantageous because of the strong positive
association between age and risk of colorectal
cancer. The same relationship was reported from
the United States"3 and Australia,24 but studies in
Britain,6 Germany12 and the United States25 have
shown a decrease in compliance with advancing
age. A separate analysis of the 386 German-speak-
ing participants in our study showed no significant
association between age and compliance, although
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the rate was slightly lower for those 65 years of
age or older than for those less than 65, as in
Schwarz12 and colleagues' group.

A Danish study26 showed that compliance
decreased significantly with age in women but not
in men; the Australian study24 showed the con-
verse. In our study population the patient's sex
was not related to compliance.

Restricting the patient's consumption of red
meat had no effect on compliance in our study
group. Although the same observation has been
made among volunteer subjects,13'27 we expected
an effect when FOB testing was offered to all
eligible patients in family practices. However, we
cannot be certain how well the patients complied
with the dietary restriction. The rates of FOB
positivity in the two groups were very similar,
21.7/1000 for the group with the restriction and
20.5/1000 for the group without. Such a similarity
has been reported by others.28 Over 80% of those
with FOB positivity in our group without dietary
restriction were retested after they had restricted
their consumption of red meat: only 30% had
positive results this time. An explanation might be
a high false-negative rate with second testing or a
high false-positive rate with first testing.28

The effect of the other variables on patient
compliance - for example, the lower compliance
of the patients of older physicians and of patients
who had been under their physicians' care for a
long time - was much smaller and difficult to
interpret.

In conclusion, the compliance rates among the
eligible patients in our study were satisfactory, and
this suggests that FOB screening need not be
confined to patients coming in for complete check-
ups. Should FOB screening for colorectal cancer be
demonstrated to be effective in reducing the dis-
ease's morbidity and mortality,29 family physicians
would be effective in promoting patient coopera-
tion.
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