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Background: To fully assess predictive genetic testing programs, it is important to assess outcomes over periods

of time longer than the 1-year follow-up reported in the literature. Methods: We conducted a 3-year study of

individuals who received predictive genetic test results for previously identified familial mutations in Australian

Familial Cancer Clinics. Questionnaires were sent before attendance at the familial cancer clinic and 2 weeks, 4

months, 1 year, and 3 years after receiving test results. Psychological measures were included each time, and

preventive behaviors were assessed at baseline and 1 and 3 years. Psychological measures were adjusted for age,

gender, and baseline score. Results: The study included 19 carriers and 54 non-carriers. We previously reported

an increase in mean cancer-specific distress in carriers at 2 weeks with a return to baseline levels by 12 months.

This level was maintained until 3 years. Non-carriers showed sustained decreases after testing with a significantly

lower level at 3 years compared with baseline (P � 0.001). These scores tended to be lower than those for carriers

at 3 years (P � 0.09). Mean depression and anxiety scores did not differ between carriers and non-carriers and,

at 3 years, were similar to baseline. All carriers and 7% of non-carriers had had a colonoscopy by 3 years, and 69%

of 13 female carriers had undergone gynecological screening in the previous 2 years. Prophylactic surgery was rare.

Conclusion: This report of long-term data indicates appropriate screening and improved psychological measures for

non-carriers with no evidence of undue psychological distress in carriers of hereditary nonpolyposis colorectal

cancer mutations. Genet Med 2007:9(5):290–297.
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INTRODUCTION

The past decade has seen predictive genetic testing for famil-
ial cancers move from the research setting into clinical prac-
tice, so that genetic testing is now an integral part of familial
cancer services in many countries. An ethical requirement of
offering predictive genetic testing as a clinical service is to en-
sure that the provision of genetic risk information is not un-

duly detrimental to psychological well-being, that it is under-
stood by patients, and that it is associated with appropriate
screening and surveillance behavior. Research on the effective-
ness of testing programs and the impact of receiving genetic
information is therefore an integral part of the development
and ongoing monitoring of genetic testing programs in famil-
ial cancers.

Hereditary nonpolyposis colorectal cancer (HNPCC) is a fa-
milial cancer syndrome that accounts for 1% to 3% of all colorec-
tal cancers (CRC).1,2 Several mismatch repair genes have been
identified in which mutations have been shown to predispose a
person to HNPCC.3 In addition to CRC, HNPCC also includes
cancers of other tissues, particularly the endometrium and ovaries
in women.4,5 Predictive genetic testing in families affected by
HNPCC has been available since 1994.6,7 Early family-based stud-
ies that did not adjust for the source of ascertainment of cancer
cases indicated a very high lifetime risk of colorectal cancer for
men and a lower risk for women.4 However, more recent studies
suggest the risk is not quite as high.8–10 One Australian popula-
tion-based study has estimated the risk of CRC up to age 70 years
as 45% for men and 38% for women, and for any HNPCC-related
cancer, 67% for men and 72% for women.8
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The potential benefits of predictive genetic testing for
HNPCC have been highlighted by studies demonstrating the
efficacy of colonoscopy screening in reducing the incidence of,
and mortality from, colorectal cancer.11,12 Moreover, the po-
tential benefits for the health system have been modeled in an
Australian population in which substantial cost-savings were
demonstrated if targeted surveillance in mutation carriers and
population-level surveillance in non-carriers were adopted af-
ter testing.13

Until now, studies of screening behaviors and the psycho-
logical impact of predictive genetic testing for HNPCC have
only reported follow-up periods of 1 year, including two pub-
lications from our cohort.14,15 It is currently unknown whether
the generally reassuring results reported in these studies con-
tinue in the longer term. Herein we report on psychological
measures and screening behaviors in both carriers and non-
carriers of mutations predisposing to HNPCC, 3 years after
receiving test results.

SUBJECTS AND METHODS

The methods for this study have been published elsewhere,
along with reported outcomes of the 12-month follow-up
survey,14,15 and will be outlined briefly herein, together with
details specific to the 3-year follow-up.

Predictive genetic testing

In Australia, predictive genetic testing should only be of-
fered to family members once a family-specific pathogenic
HNPCC mutation has been identified in an individual affected
by cancer.16 The standard protocol for undergoing predictive
genetic testing in Australia is to attend a familial cancer service
for at least one session of genetic counseling before the collec-
tion of blood.17 The predictive test result is then given to the
individual within a genetic counseling protocol, usually by the
person who has conducted the initial counseling. Screening
recommendations, based on the test result and any other spe-
cific medical details, are given by the relevant medical special-
ist. Letters outlining the recommended screening are then sent
to the individuals concerned, as well as to other practitioners
involved in their care.

Screening recommendations

The Australian guidelines for the prevention, early detection,
and management of CRC form the basis of screening recommen-
dations for those at risk of HNPCC.18 Annual colonoscopy from
the age of 25 years (or 5 years younger than the youngest affected
family member) is recommended for those found to carry a mu-
tation. Those not carrying a mutation are advised to follow pop-
ulation guidelines; that is, annual or biennial fecal occult blood
testing (FOBT) with the possibility of 5-yearly sigmoidoscopy.
Because of the lack of proven benefit, the guidelines for endome-
trial or ovarian cancer screening in women carrying a mutation
for HNPCC are not as prescriptive as those for colorectal screen-
ing. It is suggested that women carrying a mutation consider en-
dometrial screening beginning between the ages of 30 and 35

years.18 The familial cancer clinics generally recommend annual
transvaginal ultrasound and endometrial sampling in premeno-
pausal women, and annual transvaginal ultrasound and CA125
testing for postmenopausal women. Preventive colectomy is not
routinely recommended for those carrying a mutation but may be
discussed as an option, depending on individual circumstances.
For women carrying a mutation, prophylactic hysterectomy and
oophorectomy might also be considered after the age of 30 to 35
years or when childbearing is complete.18

Participants

The sample included individuals undergoing predictive ge-
netic testing at one of five familial cancer clinics in Australia
between June 1998 and August 2002. The study was approved
by five institutional ethics committees, and participants gave
signed informed consent. Only individuals who had never had
CRC or any of the cancers associated with HNPCC were in-
cluded. Staff of the familial cancer clinics invited individuals to
participate in the study during the pre-clinic telephone call. All
subsequent correspondence was via the coordinating research
center. Data were collected at five time points by self-com-
pleted questionnaires mailed to participants. Baseline ques-
tionnaires were sent to participants before they first attended
the familial cancer clinic, having been invited to participate in
the study during the pre-clinical telephone call. Follow-up
questionnaires were sent 2 weeks, 4 months, 12 months, and 3
years after receiving test results. Before sending the 3-year
questionnaire, up-to-date addresses were sought from the tele-
phone directory, the electoral roll, or the clinics. Participants
known to have died or developed cancer in the 3 years since
genetic testing were not sent a questionnaire. Further to this, a
form was included with the 3-year questionnaire to ascertain
whether the participant had developed cancer; if so, they were
asked to return the form without completing the question-
naire.

Measures

Demographic characteristics

At baseline, age, sex, educational level, marital status, and
number of children were recorded.

Mutation carrier risk

To provide an estimate of risk before genetic testing, indi-
viduals were given a 50%, 25%, 12.5%, or 6.25% risk of carry-
ing a mutation based on their relationship to the person in
whom the mutation had been identified.

Screening behaviors

Information on colonoscopic and FOBT screening was col-
lected by self-report at baseline and 12 months and 3 years after
receiving a predictive genetic test result. Women were asked
similar questions regarding transvaginal ultrasound or endo-
metrial sampling for endometrial or ovarian cancer screening.

Three years after predictive testing in HNPCC
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Prophylactic surgery

At 12 months and 3 years follow-up, participants were asked
whether a prophylactic colectomy had been performed or if
they intended to have surgery. Women were asked similar
questions regarding prophylactic hysterectomy and bilateral
oophorectomy.

Beliefs about screening

Questions to assess beliefs about bowel cancer and effective-
ness of screening were devised based on constructs postulated
by the Health Belief Model and Self-Motivation Theory, pre-
viously used in a model to describe adherence to CRC
screening.19 In the 3-year questionnaire, these questions were
included to assess motivations for undergoing or not undergo-
ing screening in the previous 2 years (since the 12-month sur-
vey). Women were asked the same questions in relation to
endometrial cancer.

Psychological measures

Three validated psychological measures were included at
each time point.

Depression scale of the hospital anxiety and depression
scale (HADS)

The HADS is a widely used measure of emotional distur-
bance. The seven-item Depression Scale of the HADS has been
shown to possess high internal consistency, and separate use of
its scales is justified.20 Scores range from 0 to 21.21

State component of the state-trait anxiety
inventory – short version (STAI-State)

A previously validated, prorated six-item short version of
the State scale of the Spielberger State-Trait Anxiety Inventory
was included as a measure of situational anxiety.22 This short
version produces scores similar to those obtained using the full
20-item version, ranging from 20 to 80. It has acceptable reli-
ability and validity and has been used in related studies (e.g.,
Michie et al.23).

Impact of event scale (IES)

This is a 15-item validated scale that measures intrusive and
avoidant thoughts about a specific stressful event24 and has
been validated for use with women with a family history of
breast cancer.25 In the current study, the particular stressor was
concern about being at risk of developing CRC. Total scores
(range 0 –75) were used in the analysis.

Statistical analysis

Data were analyzed using SPSS 11.5 (Statistical Program for
the Social Sciences) and Stata 9 (Stata Corporation, 2005). The
characteristics of responders to the 3-year questionnaire were
compared with those of non-responders. The �2 test or Fisher’s
exact test (used when expected cell frequencies were �5) was
used to compare categorical variables; quantitative variables
were compared using the Mann-Whitney test or the t-test,

as appropriate and indicated in Tables 1 to 3. The characteristics
of the subjects are also reported by carrier versus non-carrier
status.

For the psychological outcome measures, within-group and
between-group analyses were performed. The unadjusted
mean levels (with 95% confidence intervals) of each measure at
each time point are presented in Figures 1 to 3. Adjusted anal-

Fig. 1. Mean raw score with 95% confidence intervals (CI) for cancer-specific distress
(IES) at each time point for carriers and non-carriers.

Fig. 2. Mean raw score with 95% confidence intervals (CI) for depression (HADS) at
each time point for carriers and non-carriers.

Fig. 3. Mean raw score with 95% confidence intervals (CI) for State anxiety (STAI) at
each time point for carriers and non-carriers.
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yses of the results up to and including the 12-month follow-up
have been reported previously.14 We therefore summarize
these previous findings in “Results” and present the 3-year data
that were analyzed using the following methods.

Within-group analyses

The mean change from baseline to 3 years for each psycho-
logical variable was estimated separately for carriers and non-
carriers using linear regression. In the model, the baseline and
follow-up responses were analyzed as one outcome variable
with time (3 years versus baseline), and the potential con-
founders, age, sex, and pretest risk of being a mutation carrier
were used as covariates. Random effects models were fitted26 to
allow for the correlation between the baseline and 3-year re-
sponses from the same subject. This analysis facilitates the es-
timation of change in a single group while adjusting for con-
founders.

Between-group analyses

The analysis of covariance approach was used to compare
the mean change in the psychological outcomes from baseline
to 3 years between the carriers and non-carriers, adjusting for
the potential confounding factors. In the regression model, the
follow-up score was used as the outcome, with the baseline
score and the potential confounders used as covariates.

As some of the psychological outcomes were skewed, the
bootstrap method27 was used to validate the confidence inter-
vals from these analyses. The bootstrap confidence intervals
were similar to the confidence intervals from the main analy-
ses; therefore, the latter are presented.

RESULTS
Response to the three-year follow-up questionnaire

Of the initial 114 participants who completed a baseline
questionnaire and received a genetic test result, 2 individuals
had died and 5 had developed CRC before the 3-year follow-
up. They were not sent a questionnaire. Another seven partic-
ipants had actively withdrawn from the study, leaving 100 eli-
gible to receive a 3-year follow-up questionnaire. From this
group of 100, up-to-date addresses could not be found for 9
individuals, and 18 did not return the questionnaire. Seventy-
three questionnaires were completed, corresponding to 64% of
those with baseline data.

Table 1 shows the baseline characteristics of those included
in the 3-year follow-up compared with those who did not com-
plete the follow-up questionnaire and the group who had died
or developed cancer. Data are shown for the three groups, but
P values relate to comparisons between the responder group
(n � 73) and the combined group of non-response categories
(n � 41). The main difference between groups was that those
completing the follow-up survey had lower mean levels of can-
cer-specific distress at baseline (measured by the Impact of
Event Scale, P � 0.004).

Characteristics of participants

Of the 73 participants in the 3-year follow-up study, 19 were
carriers of a mutation and 54 were non-carriers (Table 2). The
ages of the study participants ranged from 21 to 75 years at the
follow-up, and the carriers tended to be slightly younger. Ap-
proximately half of the participants had a family history that
included endometrial and/or ovarian cancers in addition to
CRC.

Table 1
Baseline characteristics of participants and non-participants in the 3-year follow-up

3-year follow-up status

Completed 3-year
follow-up

Non-responder or no
address found

Died or developed
cancer P valuea

Number of individuals 73 34 7

Age (yr) (median [IQR]) 41 (17) 35 (24) 36 (23) 0.17

Sex (% female) 62 56 71 0.75

Genetic status (% carriers) 26 24 71 0.52

Intrusive and avoidant thoughts about
cancer (median [IQR] score IES)

3 (12) 9 (23) 21 (17) 0.004

Depression (median [IQR] score HADS) 2 (2) 2 (2) 1 (2) 0.67

Anxiety (median [IQR] score STAI) 30 (13) 33 (10) 37 (20) 0.31

Perceived chance of developing Cancer
(mean [SD] score [1–100])

45.4 (20.6) 48.9 (18.3) 55.7 (13.9) 0.22

Bowel screening (% had at least one
colonoscopy before baseline)

67 64 100 0.75

aDifferences between the responder group (n � 73) and the combined non-responder groups (n � 41) using the Mann-Whitney U test for age, IES score, HADS score
and STAI score; �2 tests for categorical data; and t test for comparison of mean score of perceived chance of developing cancer.
IQR, interquartile range; SD, standard deviation.

Three years after predictive testing in HNPCC
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Psychological response to genetic testing: Within-group analyses

Figures 1 to 3 show the mean raw scores for the three psycho-
logical measures at each time point. As previously reported, can-
cer-specific distress (IES) was increased for carriers 2 weeks post-
notification compared with baseline (P � 0.014) but decreased to
approximately baseline levels by 4 months and 12 months14 (Fig.
1). The data reported herein show that this level was maintained
until the 3-year follow-up (adjusted mean change score from
baseline 1.0; 95% CI, �4.0 to 6.0; P � 0.69). For non-carriers,
mean IES scores declined from baseline to 12 months (P �
0.001).14 The 3-year data show that this decrease was maintained
in the longer term (adjusted mean change score from baseline
�4.0; 95% CI, �6.2 to �1.8; P � 0.001).

For measures of depression (Fig. 2), the decreases in mean
HADS score in carriers 2 weeks (P � 0.001) and 4 months (P �
0.002) post-notification were no longer evident at 12 months
(P � 0.67).14 These data show that depression scores had returned
to baseline levels again by 3 years (adjusted mean change score
from baseline �0.1; 95% CI, �1.0 to 0.7; P � 0.81). With respect
to non-carriers, the decrease in HADS score reported at 2 weeks, 4
months, and 12 months post-notification14 were not maintained
at 3 years, at which time scores were similar to baseline levels
(adjusted mean change score �0.1; 95% CI , �0.7 to 0.4; P � 0.63).

For State anxiety (Fig. 3), there was a decrease in mean score at
2 weeks in non-carriers,14 and the 3-year data show anxiety levels
similar to baseline for carriers (adjusted mean change score from
baseline 0.5; 95% CI , �4.0 to 4.9; P � 0.84) and non-carriers
(adjusted mean change score from baseline 0.9; 95% CI, �2.3 to
4.2; P � 0.57).

Psychological response to genetic testing: Between-group analyses

We have previously reported that, compared with non-car-
riers, carriers had higher cancer-specific distress (mean IES) up
until 12 months (P � 0.014) after test result notification.14 Our

3-year data also show a trend for differences between groups in
the same direction (adjusted mean difference 5.0; 95% CI,
�0.74 to 10.7; P � 0.09). There was no evidence of any other
differences between carriers and non-carriers for state anxiety
or depression at any of the time points, including 3 years, ex-
cept that carriers had higher State anxiety 2 weeks post-notifi-
cation (P � 0.006).14

Preventive behaviors

Colonoscopy

All carriers (n � 19) reported having had a colonoscopy
between 12 months and 3 years after receipt of test results. Of
the carriers, 72% had also had a colonoscopy within 12 months
of receiving their test result. Four non-carriers (7.4%) reported
having a colonoscopy on the 3-year survey, but none of these
four had had a colonoscopy between receiving their test result
and the 12-month follow-up. All four were older than 50 years,
and two reported an indication for colonoscopy that was not
related to their carrier status.

The reason most commonly endorsed as important in the
decision to have a colonoscopy was a belief that their risk for
developing cancer was high for both carriers and non-carriers
(Table 3). Most also endorsed the belief that colonoscopy was
effective in finding cancer early and was an important reason
for having colonoscopy.

Fecal occult blood testing

To assess population level colorectal cancer screening
among non-carriers, we assessed the use of FOBT in those
older than 51 years (to allow time to take up screening once
reaching the age of 50, the age suggested in the guidelines). Of
this group of 18 participants, 4 (22.2%) reported having had
FOBT in the previous 2 years at the 3-year follow-up; 2 had also
had a colonoscopy, as reported above. One other person
(5.6%) reported having FOBT since having received the test
result, at the 12-month follow-up, but not at 3 years. It seems
that the other 13 non-carriers in this age group had not had
FOBT since receiving their test result. In the younger age group
(�51 years of age, n � 36), three people in their forties (8.3%)

Table 2
Characteristics of three-year follow-up participants according to carrier

status

Carriers Non-carriers

N 19 54

Age (yr) 40 (23–68) 46 (21–75)

Gender (female) 13 (68) 32 (59)

Married/de facto 12 (63) 46 (85)

Have children 13 (68) 45 (83)

Post-school education
(including trade ed.)

14 (78) 38 (70)

Family history of cancer

Colorectal only 9 (47) 29 (54)

Endometrial included 8 (42) 16 (30)

Ovarian included 2 (11) 4 (7)

Endometrial and
ovarian included

0 (0) 5 (9)

Values are expressed as median (range) for age and all other variables as n (%).

Table 3
Reasons for having colonoscopy

Importance of factor in
influencing decision to
have colonoscopy

Percentage choosing “Somewhat” or
“Definitely Important”

Carriers
(n � 19)

Non-carriers
(n � 4)

Believe risk for cancer
is high

18 (95) 4 (100)

Believe gene tests are
inaccurate

3 (16) 2 (50)

Wanted reassurance 15 (79) 3 (75)

Colonoscopy effective 19 (100) 3 (75)

Easy to do 13 (68) 3 (75)

Values are expressed as n (%).

Collins et al.
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reported FOBT testing in the previous 2 years at the 3-year
follow-up.

Gynecological screening

Of the 13 female carriers who completed the 3-year fol-
low-up questionnaire, 9 (69%) reported having had transvag-
inal ultrasound, and 7 (54%) reported having undergone en-
dometrial sampling in the previous 2 years. Of the four who did
not report any gynecological screening during the previous 2
years, two reported having had a hysterectomy and oophorec-
tomy and were thus not eligible for these tests; the third re-
ported having had transvaginal ultrasound on the 1-year fol-
low-up questionnaire; and the fourth was only 23 years of age
and therefore unlikely to have been advised to have screening
at this time. Of the 32 non-carriers, 2 women reported having
had transvaginal ultrasound and one other reported having
undergone endometrial sampling in the previous 2 years.

Carriers rated the importance of various reasons for having
gynecological screening. All indicated that a belief that they
were at high risk of cancer was “somewhat important” or “def-
initely important” in their decision to have screening. The
statement that “screening is effective in finding cancer early”
was endorsed as “definitely important” by all carriers. Eight of
the nine carriers (89%) also indicated that “wanting reassur-
ance” and thinking screening was an “easy thing for them to
do” were somewhat or definite important influences on their
decision.

Prophylactic surgery

No carriers reported having had a prophylactic colectomy at
any point since receiving their genetic test result. Two women,
both of whom had had a hysterectomy before the baseline
questionnaire, reported having had prophylactic oophorec-
tomy within the 12 months after receipt of their test result. No
other women reported having undergone prophylactic hyster-
ectomy or oophorectomy on their 3-year questionnaire.

DISCUSSION

The findings from this study, the first to report 3-year longitu-
dinal data after predictive genetic testing for HNPCC, suggest that
individuals are generally not experiencing major distress and are
undergoing screening appropriate to their mutation status. This
suggests that immediate and short-term responses to mutation
test results reported for this cohort14,15 and others28–32 are likely to
continue in the longer term.

Psychological outcomes

Our results up to 12 months’ follow-up were similar to those
of other studies, although some studies have used different
measures of distress or anxiety.28 –30 Non-carriers typically ex-
perience a reduction in colon cancer-specific distress, general-
ized anxiety, or depression for periods of up to 1 year after
receipt of test results.14,28 –30 Findings for mutation carriers
generally show an increase in either generalized anxiety28 or
colon cancer-specific distress14 or worries30 in the period im-

mediate after receipt of test result, with decreased levels again
by 1 year after test results.14,28 –30 Our 3-year data suggest that
the level of distress in carriers, which at 12 months was similar
to baseline, does not increase again over a longer time period.
The mean scores on the HADS depression measure suggest
very low levels of depression in this cohort, with little differ-
ence between groups. Both groups showed a reduction in mean
depression scores in the short-term after receiving test results,
but these had returned to baseline levels by 3 years’ follow-up.

Preventive behaviors

All subjects with a positive test result for HNPCC had had a
colonoscopy in the 3 years after testing. These data add to the
12-month results15 by showing that the small number of carriers
who had not had a colonoscopy within 12 months of testing had
had one within 3 years. Most studies that have assessed screening
and surveillance behavior have shown that people usually under-
went colonoscopy screening at a level appropriate to their muta-
tion status within 1 year of testing,15,29,31 although both over- and
under-screening among mutation carriers has been reported in
one study,32 and one only reported data for carriers.33

The finding that only 7% of non-carriers had had a colonos-
copy within the 2 years before the 3-year follow-up gives fur-
ther evidence that people are generally reassured by a nega-
tive genetic test result and are willing to discontinue intensive
bowel screening. There had been some suggestion that those
found to be at low risk might be reluctant to cease intensive
surveillance.34 –36 However, our study provides evidence to the
contrary. As the effectiveness of a predictive testing program
depends on appropriate screening behaviors after testing,13,37

these findings are important in showing that even over a period
of 3 years, most people are following guidelines for colonos-
copy screening.

The findings regarding use of FOBT in non-carriers who are
in the age range in which population level screening is indi-
cated suggest that once individuals are taken off the intensive
screening program, many do not access population screening.
The most likely reason for this is that, at the time of this study,
bowel screening at the population level was not offered in a
coordinated state-funded program despite the existence of
guidelines for population screening.18 Moreover, primary
health care physicians may not have been clear about the
guidelines and therefore not actively offering screening. How-
ever, after a successful pilot program, population FOBT
screening is now being introduced in a coordinated, govern-
ment-funded program to people older than 55 years; this may
well increase participation rates for all, including those from
families with HNPCC.38

The proportion of female carriers reporting gynecological
screening in this study was slightly higher than that reported at
12 months,15 although the number of female carriers was small
(n � 13). From these limited data, it seems that some women
are following the Australian clinical practice guidelines,18 al-
though they are less prescriptive than those for CRC screening.
The reasons reported for having screening suggest that women
recognized their high risk of endometrial cancer and had a

Three years after predictive testing in HNPCC
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belief in the efficacy of the screening procedures. Previous re-
search on cancer screening39 would suggest that a family his-
tory of endometrial cancer might be associated with uptake of
endometrial screening. However, the number of carriers in our
study was too small to assess this relationship in a statistically
meaningful way. The only other study that reported on uptake
of endometrial sampling showed a similar proportion (69%)
of female carriers older than 35 years who reported having had
a transvaginal ultrasound within 6 months to 8.5 years after
testing.33 It was not clear why a small number of non-carriers
in our study reported gynecological screening. It is possible
that there was some confusion between gynecological screen-
ing for cancer and other forms of screening, such as pap
smears, or transvaginal ultrasound for the purpose of cancer
screening and other forms of ultrasound.

Overall, the results regarding both colorectal and gyneco-
logical screening show that, although many have adopted ap-
propriate screening, some participants may still benefit from
additional genetic counseling to clarify risk and screening rec-
ommendations, particularly among non-carriers.

In our 12-month report,15 we suggested that one of the rea-
sons for the lack of uptake of prophylactic surgery could be that
the time required to make a decision about surgery may be
longer than 12 months. These data show that even within 3
years, colorectal surgery is not a chosen option for this popu-
lation at risk of HNPCC. The most likely reason for this is the
demonstrated efficacy of colonoscopy screening, such that sur-
gery may not be considered necessary to prevent bowel cancer.
With respect to gynecological cancers, only one article, pub-
lished in early 2006, has demonstrated the efficacy of prophy-
lactic surgery in reducing the occurrence of endometrial and
ovarian cancers.40 It remains to be seen whether studies of this
kind will affect decisions regarding prophylactic surgery. It is
also possible that, in other health systems in which gynecolog-
ical screening may not be so readily available, decisions regard-
ing prophylactic surgery may well be different.

It is important to collect longer term data to fully document
the effects of genetic testing on psychological outcomes and
screening behaviors.28,31 However, there are well-known, in-
herent problems in long-term follow-up. For example, in our
study, some participants had died from cancer (or other
causes) or had developed cancer, thus becoming ineligible for
the follow-up survey. Analysis of potential biases resulting
from those lost to follow-up showed that the non-responders
had higher mean cancer-specific distress levels at baseline than
the responders, although they were similar in other respects.
Therefore, the possibility that this study describes the best-case
scenario for psychological outcomes of participants after 3
years cannot be excluded.

In summary, the findings from this study, the first longer
term follow-up of individuals undergoing genetic testing for
HNPCC, are very encouraging. The results suggest that the
information provided by the genetic test result is being used in
a way that is helpful to the individuals concerned and is not
causing undue anxiety or distress. It will be very interesting to

see whether similar results are seen in other populations or in
areas with different health care systems.
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