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Abstract
Objectives—To evaluate the feasibility of a
reduced counselling programme for pre-
dictive genetic testing for hereditary non-
polyposis colorectal cancer (HNPCC) in
terms of counsellees’ opinions on the
extent and significance of genetic counsel-
ling and need for psychological support at
diVerent phases of the testing procedure.
Design—Prospective follow up study with
pre-test questionnaire assessment of
background sociodemographic variables.
The protocol comprised a pre-test coun-
selling session, a period for reflection, and
a test disclosure session. The outcome
variables were studied by post-test ques-
tionnaires at one month and one year fol-
low up.
Subjects—Two hundred and seventy one
high risk members of 36 families with
HNPCC who attended both counselling
sessions and completed the question-
naires.
Results—The pre-test counselling was
considered fairly or very useful by 89% of
respondents and one post-test session was
considered suYcient by over 80% of
respondents at follow up. Fifty three
percent would have used extra psychologi-
cal support had it been oVered with the
counselling. On enquiry one year after
receiving the test result, only 2% stated
that the need for support was at its great-
est at that time, while the majority (46%)
reported that the need for support had
been greatest at the moment of test disclo-
sure.
Conclusions—A protocol that includes
one comprehensive pre-test counselling
session and a test disclosure session,
supplemented with the option of profes-
sional psychological support, seems to be
suYcient for both the educational and
supportive needs of counsellees. Only a
minority expressed a need for post-test
follow up sessions, which suggests that, in
this disorder, resources can be directed to
the beneficial surveillance programmes
rather than to extensive psychological
support.
(J Med Genet 2000;37:108–113)
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Presymptomatic genetic testing for late onset
hereditary diseases first became possible in

autosomal dominant, adult onset Huntington’s
disease (HD), a disease for which there is no
prevention or cure.1 Experience of testing for
HD has resulted in widely accepted guidelines
for genetic counselling protocols which com-
prise a minimum of two pre-test educational
sessions and several post-test sessions com-
bined with psychological support.2–6 The ex-
tensiveness of the protocol has been suggested
to be one of the reasons for the low uptake of
the presymptomatic genetic test for HD, but
also for the low rate of serious adverse psycho-
logical reactions after testing positive.7

Along with the characterisation of genes pre-
disposing to some common hereditary cancers,
such as breast cancer and colon cancer, genetic
testing has become relevant for healthy mem-
bers of families with these disorders.8–10 So far,
the counselling programmes in predictive
genetic testing for hereditary cancer have
followed more or less the recommendations
created for HD.11–15 However, experience of
predictive testing for cancer is still very limited.
The importance of research before oVering
testing as part of normal health care routines
has been emphasised repeatedly.16–21

In 1995, in a research setting, we oVered
counselling and predictive testing to 446
subjects at high risk for hereditary non-
polyposis colorectal cancer (HNPCC), an
autosomal dominantly inherited disease. For
subjects carrying the mutation, the risk of
developing multiple cancers (mainly colon,
endometrial, and stomach cancer) at a com-
paratively young age is at least 80%.22 Existing
methods of clinical cancer surveillance, espe-
cially regular colonoscopies aimed at early
detection and removal of tumours at a prema-
lignant stage, have improved the prognosis of
those at risk in terms of morbidity and
mortality.22 23 As an extensive protocol will
probably not be feasible in hereditary cancers,
which are far more common than HD,1 24 we
wanted to test a reduced protocol modified
from that for HD, omitting the second pre-test
counselling session and oVering more than one
post-test session only on request. Our aim was
to let those who had taken the predictive
genetic test for HNPCC evaluate this protocol
in terms of the need for psychological support
experienced at diVerent phases of the testing
procedure and to hear their opinions about the
extent and significance of genetic counselling.

Methods
TESTING PROCEDURE

During 1995-1997, we oVered counselling
about predictive genetic testing to adults at
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50% risk in 36 HNPCC families with three
diVerent previously characterised mutations in
the MLH1 gene.25–27 Subjects were considered
eligible if they were aged 18 or older, without a
diagnosis of cancer, and without any cognitive
disorder that precluded informed consent. The
scheme of the counselling protocol is illus-
trated in fig 1. The pretest counselling session
included taking the family history and giving
information about HNPCC, its mode of inher-
itance, the gene defect, the nature and risk of
colon cancer, the risk of other cancers, and the
methods available for early detection of tu-
mours. The benefits and disadvantages of a
predictive genetic test were discussed, includ-
ing psychological reactions, and possible diY-
culties with employment or insurance coverage
in the future.

After a two week period for reflection, coun-
sellees were contacted by telephone and asked
if they wanted the test. Those who chose to
take the test signed a consent form and
donated a blood sample. Those who declined
the test were encouraged to take advantage of
the oVer of clinical surveillance comprising
colonoscopy every three years and gynaeco-
logical examinations for females over 35 years
every 18 months.

Those tested were invited, preferably with an
accompanying person, to a post-test counsel-
ling session at which the test result and its
implications were discussed. Clinical surveil-
lance was organised for those carrying the
mutation. Subjects who did not have the muta-
tion were reminded of the general risk of cancer
to prevent any false reassurance. The result and
its interpretation were also given in written
form.

Of the eligible subjects (n=446), 90%
(n=401) consented to the study and 85%
(n=381) returned the baseline questionnaire I.
The educational counselling session was at-
tended by 347 subjects, of whom 333 (96%,
75% of the total population) opted for a
predictive genetic test. Thirty percent of those
tested chose to have an accompanying person
at the test disclosure session. Seven subjects
refused to fill in any further questionnaires.
Questionnaire II was sent to 326 subjects, of
whom 299 (92%) replied. Questionnaire III
was sent to these 299 subjects, of whom 271
(91%) completed this final round. Thus, the
study sample consisted of those 271 subjects
who attended both counselling sessions and
completed the pre- and post-test question-
naires. Of the subjects, 63% attended the
pre-test session conducted by a nurse and 37%
by a physician specialising in medical genetics
(KA-C). Fifty seven percent had a post-test
counselling session conducted by the same
physician (KA-C) and the rest were counselled
by a gastroenterological surgeon (J-PM). The
counsellors were trained specifically for this
project.

SOCIODEMOGRAPHIC CHARACTERISTICS

Those who completed the questionnaire study
were aged 19 to 77 years. The mean age of
these study participants was 43 years (SD 13
years) and that of the Finnish population with
similar age limits 45 years. Other socio-
demographic characteristics of the study par-
ticipants and Finnish population are shown in
table 1. The subjects lost to follow up (n=62),
who did not complete questionnaires after the
post-test counselling session, did not diVer sig-
nificantly from the study subjects in any of the
variables described.

QUESTIONNAIRES AND ANALYSES

The study was based on questionnaires, which
were filled in three times during the procedure
(fig 1). Sociodemographic factors were as-
sessed from baseline questionnaire I. All other
information was obtained from follow up ques-
tionnaires II and III.

Opinions on the counselling sessions were
assessed by the following items. (1) What is
your general opinion about the counselling
protocol (1=counselling sessions were easily
comprehensible and I have no improvements to
suggest, 2=counselling sessions were easily
comprehensible but I would like to suggest the
following minor changes concerning the coun-
selling sessions ..., 3=I would like to suggest
major changes concerning the counselling ses-
sions, such as...)? (2) Did you consider the pre-
test counselling session useful (1=very useful,

Figure 1 A flow chart of the testing procedure.

• Conducted by a nurse or a physician
• Individual educational session
• Duration approximately 60 minutes

• The decision about the test

• Informed consent II
• Donation of a blood sample

• Conducted by one of two physicians
• A sealed envelope opened; the result disclosed
  and implications of test discussed
• Duration approximately 30–60 minutes

• Two rounds of reminders

• Two rounds of reminders

• Two rounds of reminders

• To all adults (> 18 years) at 50% risk
• Two rounds of reminders
• Informed consent I required

One year follow up
Questionnaire III

One month follow up
Questionnaire II

Post-test counselling
session

Mutation analysis
performed

Telephone call

A two week period
for reflection

Pre-test counselling
session

Baseline
Questionaire I

Information letter
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2=fairly useful, 3=slightly useful, 4=not at all
useful, 5=can’t say)? In data analysis, options 1
and 2 were combined to “useful”, and 3, 4, and
5 to “not so useful”. (3) Did you consider one
post-test counselling session suYcient? (See
options in table 2.)

The need for psychological support experi-
enced during the testing procedure was as-
sessed by three questions oVering multiple
choices. (1) If professional psychological sup-
port had been oVered by our group in addition
to the counselling, would you have made use of
it? (See options in table 3.) For data analysis,
we combined options 1, 2, and 3, and also 4
and 5; the categories are referred to as “might
have used the support” and “might not have
used the support”, respectively. (2) At which
moment did you experience the greatest need
for psychological support? (See options in fig
2.) (3) Did you seek psychological help or use
mental health services because of the genetic
test result (1=yes, 2=no)?

The answers to these questions were cross
tabulated by sociodemographic variables to
assess statistical associations between the vari-
ables. All data analyses were done with
program SPSS for Windows version 7.0.

Chi-square and McNemar tests were used to
determine whether there were diVerences for
categorical variables. The significance of the
diVerences between continuous variables was
measured with the t test. For the analyses, the p
values were two tailed and a p value of less than
0.05 was considered to indicate statistical
significance.

Results
None of the respondents suggested major
changes in the counselling. At the one month
follow up, 88% (n=237) of the respondents
indicated that counselling was easily compre-
hended and suggested no changes to the pre- or
post-test counselling. Ten percent (n=26) of
the counsellees proposed minor changes, most
commonly asking for more written material
concerning methods of clinical surveillance
and prevention. Those who had a university
education suggested changes to the counselling
more often than others (÷2=11.98, df=2,
p<0.01).

At the one year follow up, the pre-test coun-
selling sessions were considered very useful by
49% of the respondents, fairly useful by 40%,
and slightly useful by 10%, while 1% had no
definite opinion. Gender and education were
significantly associated with the perceived use-
fulness of the counselling. Women (÷2=5.71,
df=1, p<0.05) and those with a lower level of
education (÷2=9.23 df=2, p<0.05) more often
considered the counselling useful than the oth-
ers.

Table 2 shows the satisfaction with the
counselling protocol that included a single
post-test session. At post-test follow ups, 89%
and 85%, respectively, considered a single
post-test session suYcient. Having children
was positively associated with the opinion that
an additional post-test session would have been
desirable (÷2=8.45, df=1, p<0.01).

Altogether 53% of the respondents indicated
that they might have used professional psycho-
logical support along with the counselling if it
had been provided by the counselling team
(table 3). The support might have been used by
women with children more often than by
others (÷2=8.26, df=1, p<0.01). Fig 2 presents
opinions about the need for psychological sup-
port experienced. Fourteen percent (37/271)
of the respondents could not decide or
mentioned several diVerent phases at which the
need for support was greatest. These 37
subjects were excluded from further data
analysis aimed at finding associations between
sociodemographic variables and the need for
psychological support at a particular phase.
The need for support at the decision making
phase was experienced more often by men than
by women (20% v 7%, ÷2=7.97, df=1, p<0.01),
whereas women emphasised the support at the
test result disclosure session phase (52% v
35%, ÷2=5.68, df=1, p<0.05). Those who
stated that they needed most support when the
test result was being disclosed were slightly
younger than those who did not (mean age 41
years v 45 years, t test=1.98, df=207, p<0.05).
The mutation positive subjects more often
reported that they had had greatest need for

Table 1 Sociodemographic descriptions of the study participants (n=271) 19 to 77 years
of age and of Finnish population of similar ages

Variables
Study group %
(No)

Finnish
population* %

Gender
Female 57 (155) 52
Marital status
Living with spouse or partner 72 (196) 61
Widowed, single, divorced 28 (75) 39
Having children
Yes 73 (199) †
Employment status
Employed 75 (202) 58
Unemployed or retired 25 (67) 42
Highest level of education
Primary education 37 (100) 45
Vocational or upper secondary education 52 (142) 43
University education 11 (29) 12
Under clinical surveillance
Yes 68 (184)
Gene test result
Mutation negative 69 (187)
Mutation positive 31 (84)

*Data from Statistics Finland (from 1995).
†Data not available.

Table 2 Perceived suYciency of single post-test counselling session (No (%))

Question
One month follow up
No (%)

One year follow up
No (%)

Did you consider one post-test counselling session suYcient?
Yes, it was suYcient 237 (89) 228 (85)*
No, I would have liked an additional counselling

session
10 (3) 13 (5)

Can’t say 20 (8) 27 (10)
Total 267 (100) 268 (100)

*McNemar test: p value=1.000 (one month follow up v one year follow up).

Table 3 Use of psychological support

Question

Answer chosen by

No (%)

Would you have welcomed psychological support provided by the
counselling team?
(1) Definitely 16 (6)
(2) Most likely 41 (15)
(3) Perhaps 85 (32)
(4) Most unlikely 111 (41)
(5) Definitely not 15 (6)
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support soon after hearing the result than the
mutation negative subjects (19% v 6%,
÷2=7.39, df=1, p<0.01), whereas the mutation
negative subjects more often felt that they had
greatest need for support while waiting for the
test result (26% v 3%, ÷2=15.73 df=1,
p<0.0001). Two subjects (1%) reported that
they had sought professional psychological
help from the mental health services. At follow
up, neither of them stated that they would have
desired additional post-test counselling.

Discussion
Predictive genetic testing will reach new
dimensions when genes predisposing to com-
mon diseases become known, and this places
increasing pressure on genetic services, be-
cause it inevitably will lead to more patients
and relatives being tested. It is, therefore,
essential to study the feasibility and acceptance
of practical protocols of counselling used in
common diseases. In the present study, we
investigated the need for psychological support
experienced at diVerent phases of the testing
process for HNPCC and experiences of genetic
counselling in a research setting.

Of the 446 high risk members contacted in
the 36 HNPCC families, the great majority
(75%) took the test; afterwards, most of them
were satisfied with their decision and very few
regretted it (K Aktan-Collan, in press). How-
ever, in the present study, 53% of the study
subjects, especially the women with children,
stated that they might have used professional
psychological support if it had been actively
oVered to them. In general, women consult
doctors about emotional distress more often
than men.28 They also tend to express adverse
emotional reactions related to predictive ge-
netic testing more openly and to be more inti-
mately involved with their oVspring,29 30 which
may explain why they were more likely to want
professional support. These results suggest that
the option of professional psychological sup-
port should be oVered as part of the testing

procedure. On the other hand, only 1% had
sought professional psychological help. The
need for support was apparently relative and
the great majority were probably coping
suYciently, and even well, without professional
help. To resolve this issue thoroughly, long
term studies on the psychological implications
of such testing are needed.

On enquiry one year after receiving the test
result, only 2% stated that the need for support
was at that time at its greatest. This suggests
that the most distressing part of the predictive
testing procedure was in most cases now over
and the subjects had adjusted to the situation.
The need for support was perceived to have
been greatest at the time of the decision
making, when waiting for the results, and,
especially, at the moment of receiving the test
results. In fact, our protocol had been designed
with these important phases of the procedure
especially in mind. The pre-test counselling
lasted for an hour and contained, in addition to
information, discussion of the possible positive
and negative consequences of the test. This
thorough discussion was aimed at adapting the
counsellees to cope with the test result and
perhaps, therefore, the later phases of the pro-
gramme were not experienced as so diYcult.

Tibben et al31 reported that carriers of the
HD mutation experienced the pre-test period
as the most stressful time in the testing proce-
dure. In our study, this period was considered
especially important by men and mutation
negative subjects. The latter can be explained
by the retrospective nature of this question.
Understandably, the mutation negative sub-
jects felt more distressed before hearing the
result than afterwards when they looked back
at the issue after a year. By contrast, women
and mutation positive and younger subjects
experienced the greatest need for support
immediately and soon after hearing the result.
This should be kept in mind by allowing ample
time for the test disclosure session and strongly
encouraging the counsellees to bring an
accompanying person to this event.

A majority of our participants considered the
counselling sessions useful and did not suggest
any improvements concerning them. A minor-
ity would have been glad of written educational
information during the counselling. (On the
basis of these opinions, we have prepared an
HNPCC information booklet including basic
knowledge about HNPCC, which was sent to
the participants with questionnaire III.) The
less educated the counsellees were, the more
satisfied they were with the counselling. This
may have been because they had been less
active in searching for information on their own
and more often lacked knowledge initially and
therefore gained more from the counselling.
Women found the pre-test counselling more
useful than men. This may reflect the fact that
women in general make more use of medical
services and have a more positive attitude
towards health care than men.32 Alternatively, it
could indicate that men might have been less
interested in the psychosocial issues raised in
the session than women or they might have felt
that they already had enough information to

Figure 2 The phase of the testing procedure at which the need for psychological support
was experienced as greatest when enquired about one year after the test disclosure.

Decision making phase

Waiting for the result

Test disclosure session

Soon after test disclosure

One month after test disclosure

One year after test disclosure

43 (16%)

52 (19%)

124 (46%)

39 (14%)

12 (4%)

6 (2%)

Mutation negative group
Mutation positive group

No (%) of respondents

0 15010050
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make the decision regarding the test before the
counselling. It is also possible that the pre-test
counselling was given in a way that was more
acceptable to women than to men.

Only a handful of the counsellees would have
been glad to discuss the post-test information
with the physician again; the great majority
considered one post-test session suYcient and
the desire for additional counselling was not
associated with the use of mental health
services. These findings suggest that oVering a
single post-test session is adequate, provided
that an option of a second session is included.

It should be noted that the subjects in this
study were only familiar with the present
protocol and could not compare it with the
more comprehensive one used in HD. Previous
studies have shown that extremely diVerent
forms of counselling protocols are accepted
without dissatisfaction.33 34 In two reports of
testing for cystic fibrosis (CF) carriers, in
which the diVerent types of pre-test education,
clinic (including a genetic counselling session)
and home based (comprising an educational
pamphlet) education, for at risk subjects were
compared, there was a tendency to prefer edu-
cation and testing in the home,33 but no signifi-
cant diVerences were found between the
groups regarding knowledge about CF, anxiety,
emotional eVects, or satisfaction with the
testing.34 Those who merely read the pamphlet
found the testing more convenient but were
more confused by it than those who had
attended a genetic counselling session. Fur-
thermore, in predictive genetic testing for
breast cancer, research on pre-test education
has indicated that a counselling based ap-
proach increases awareness of negative aspects
of the predictive testing, but does not decrease
interest in the testing compared with a merely
educational approach without counselling,35

which seems to support the statement that
counselling in the course of predictive testing is
essential to avoid decisions being taken too
lightly.18

The time required for the present protocol
was reasonable; the two counselling sessions
(11⁄2-2 hours) and telephone calls (10-30 min-
utes) took at most 21⁄2 hours per counsellee.
The counselling sessions were conducted by
three diVerent counsellors (a nurse, a physician
specialising in medical genetics, and a gastro-
enterological surgeon). However, the analyses
showed no statistically significant diVerences
between the counsellors regarding any of the
outcome variables. Thus, professionals of
diVerent kinds can be trained to perform
genetic counselling for HNPCC as long as the
high standards of counselling, such as confi-
dentiality and autonomy of the counsellee, are
respected and maintained.

LIMITATIONS OF THE STUDY

Our study diVered in some respects from a
non-research setting. Firstly, all counselling
and testing procedures were free of charge for
the participants as well as for the communities.
Secondly, the majority of our subjects had par-
ticipated in the clinical surveillance and had
already been living with the idea of being at

high risk for years. Their opinions, however,
did not diVer significantly from those not
under clinical surveillance. Thirdly, the an-
swers of the study subjects may have been
biased in a positive direction, as the same team
who was involved with the questionnaire study
also provided the counselling and organised the
clinical surveillance. For this reason, the
participants may have felt uncomfortable
admitting dissatisfaction or suggesting changes
to the protocol. Fourthly, those who had the
most negative attitudes towards the counselling
may be those who did not complete the
questionnaire study. However, since there were
no baseline diVerences between those who
completed the questionnaires and those who
did not, a significant bias is unlikely to exist. By
contrast, it is possible that those completing the
questionnaires represented a slightly more
educated and employed proportion of the
Finnish population (table 1), which may have
aVected the study compliance. On the other
hand, general response rates to health surveys
in Finland are high (50-90%).36

Conclusions
The uptake of a predictive test was high in
Finnish HNPCC families; 75% of those
contacted and 96% of those attending counsel-
ling took the test. However, the present study
suggests that making the decision was psycho-
logically demanding and, apparently, the mo-
ment of the test result disclosure was even
more stressful. With time, coping with the test
result was found to be easier. This may be
because of the existing beneficial surveillance
and early treatment of cancer, which increases
the sense of security among the mutation posi-
tive subjects and, for the same reason, de-
creases the feelings of survivor guilt among
those receiving the good news.

Thus, our results support the view that, for
the purpose of genetic counselling and predic-
tive testing for HNPCC, the reduced form of
the counselling protocol is suitable. A protocol
that includes one comprehensive educational
pre-test counselling session and a test disclo-
sure session, supplemented with the option of
professional psychological support, seems to be
suYcient for both the educational and the sup-
portive needs of counsellees at the psychologi-
cally critical phases. Only a minority expressed
need for post-test follow up sessions, which
suggests that, in this disorder, resources can be
directed to the beneficial surveillance pro-
grammes rather than to extensive psychological
support.
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