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Abstract Current genetic counselling practice for Lynch

syndrome (LS) relies on diagnosed index patients to inform

their biological family about LS, referred to as the family-

mediated approach. The objective of this studywas to evaluate

this approach and to identify factors influencing the uptake of

genetic testing for LS. In 59 mutation carriers, 70 non carriers

and 16 non-tested relatives socio-demographic characteristics,

family communication regardingLS, experiences andattitudes

towards the family-mediated approach and motivations for

genetic testing, were assessed. Themajority of all respondents

(73 %) were satisfied with the family-mediated approach.

Nevertheless, 59 % of the respondents experienced informing

a family member and 57 % being informed by a family

member as burdensome. Non-tested differed from tested

respondents, in that they were younger, less closely related to

the indexpatient anda lower proportionhadchildren.Themost

important reasons for declining genetic testing were (1)

anticipating problems with life insurance and mortgage, (2)

being content with life as it is, and (3) not experiencing any

physical complaints. In conclusion, the majority of respon-

dents consider the current family-mediated information pro-

cedure acceptable, although theprovisionof informationonLS

by relatives may be burdensome. Special attention should be

paid to communication of LS to more distant relatives.

Keywords Lynch syndrome � Genetic testing � Family

communication � Motivation

Introduction

Lynch syndrome (LS) is a hereditary condition which pre-

disposes to colorectal cancer, endometrial cancer and other

cancers [1, 2]. It is caused by inherited germline mutations in

mismatch repair (MMR) genes MLH1, MSH2, MSH6 and

PMS2 or the EPCAM gene [3–8]. LS carriers have an

increased cumulative lifetime risk for colorectal cancer of

25–70 %, while women with LS carry a lifetime risk to

develop endometrial cancer of 13–65 % [9–20]. In addition,

LS carriers have an increased risk for cancers of the stomach,

ovaries, small bowel, urinary tract, skin and brain [21–24].

Genetic testing for LS is available to all family members

of a mutation carrier. Genetic testing can have medical and

psychological advantages, irrespective of the outcome in an

individual subject. Non-carriers may avoid unnecessary

surveillance programs for LS and experience relief from

worries about developing cancer both for themselves and

their children. For carriers, genetic testing can lead to relief

from uncertainty and guide screening recommendations,

improving survival through early detection [21, 25]. Despite

the potential benefits of genetic testing, a Dutch study on the

interest in genetic testing for hereditary colorectal cancer

syndromes showed that almost half of the subjects in this

cohort of family members at risk did not opt for genetic
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testing for LS at a median follow-up time after identification

of the family specific mutation of 82 months, ranging

10–140 months [26].

In theNetherlands the communication regardingpresence of

a LS gene mutation within a family occurs by means of the

family-mediated approach. When a pathogenic mutation is

detected the counselee is asked to inform all at risk relatives.

During the counselling process, communication strategies to

inform relatives are discussed with the counselee. Furthermore

a letter to inform relatives is supplied. This approach implies

that familymembers are responsible to inform their relatives on

the diagnosis of LS and the possibility of genetic testing. Cur-

rently, little is known about patients’ experiences with and

attitudes towards this family-mediated approach [27]. Knowl-

edge on the experiences and challenges with regards to

informing family members may help to improve counselling

procedures. A previous US study on family communication of

LS genetic test results showed that most individuals who

undergo genetic testing for LS share their test result with first

degree relatives, while more distant relatives are reached less

often [28]. Interestingly, a Finnish study on family communi-

cation of LS-genetic testing results showed a significant gender

difference. Men were less likely to communicate the diagnosis

of LS to their relatives, yet disclosed this result significantly

more often via a support person such as a spouse [29]. A pre-

vious qualitative study in theNetherlands among30 individuals

fromLS families showed that motivation to disclose seemed to

increase if there were more cancer cases in the family. Dis-

rupted family relationswere found to be an important reason for

non-disclosure. The way family members communicate about

LS may also influence whether or not at-risk family members

decide to opt for genetic testing [30, 31]. It would be of clinical

interest to gain more insight into the factors influencing the

decision whether or not to opt for genetic testing. However,

clinical information about the group of non-tested individuals

for LS is lacking, since individuals who do not opt for genetic

testing often do not apply for genetic counselling.

The aims of this study were to (1) evaluate experiences

and attitudes towards a family-mediated approach in an LS

cohort, (2) compare tested (mutation carriers and non-

carriers) and non-tested individuals on demographic char-

acteristics, anxiety, cancer worry, medical history, family

communication, experiences and attitudes towards the

family mediated approach, and (3) explore the motivations

for uptake or decline of genetic testing for LS.

Methods

Subjects and procedure

We conducted a cross-sectional survey among individuals

with a personal or family history of LS. The study was

performed at the Department of Clinical Genetics of the

Erasmus MC University Medical Center. Subjects were

recruited from a cohort of 40 LS families with a proven LS

mutation. All individuals were 25 years or older, since it is

recommended to undergo genetic testing after this age. The

tested individuals had received their genetic test result

between 1995 and 2009. For each individual a family

pedigree was available with detailed medical information.

Two hundred ninety seven tested individuals C25 years

of age, including index patients, from the above described LS

cohort were notified about the start of the research project by

an advanced notification letter. Individuals who were inter-

ested in participating were asked to respond via a reply card

and were subsequently contacted by de study coordinator.

The study coordinator informed the individual about the

study and asked the individual to participate in this survey. In

addition, the study coordinator specifically asked the tested

individuals if they knew family members who had refrained

from genetic testing for LS. The tested individuals were

asked to contact these non-tested familymembers, in order to

obtain consent for being approached for research purposes.A

questionnaire was sent to all individuals who consented to

participate. Individuals who did not return the questionnaire

after two follow-up telephone calls and two additional

mailings were considered non-responders.

This study was approved by the Institutional Review

Board of The Erasmus MC, and written informed consent

was obtained from all respondents.

Measures

The self-reported questionnaire addressed socio-demo-

graphic characteristics including age, gender, marital sta-

tus, number of children, level of education, employment

and medical characteristics.

In addition, respondents were asked whether they,

themselves or their relatives had ever been diagnosed with

cancer, and to indicate the degree of relatedness to the

closest relative affected by cancer. Medical data of tested

respondents was cross-checked with their family pedigree

at the Department of Clinical Genetics.

Family communication regarding LS was evaluated by a

list of questions developed by the authors after a literature

search [30, 32–34]. Respondents were asked who informed

them about LS, when they were informed, in which way

and how the contact was before en after disclosure of the

LS diagnosis. Furthermore we asked if it was burdensome

to be informed and/or informing relatives on LS using a

five-point Likert scale with response options ranging from

1 ‘very burdensome’ to 5 ‘not burdensome’.

Attitude towards the family mediated approach was

measured by a self-developed questionnaire with two

statements regarding moral duty to disclose LS diagnosis
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and two questions where respondents was asked if they

were satisfied with the current family mediated approach.

These two questions had multiple response options

including ‘‘other’’.

Anxiety and depression were measured by the Hospital

Anxiety and Depression scale (HADS). Seven items of the

HADS reflect anxiety and seven reflect depression.

Response options range from 0 to 3 [35]. The sum on each

subscale indicates the overall anxiety and depression score

(between 0 and 21). A sum score of 11 or more is the

threshold for clinical anxiety.

We assessed concerns regarding cancer by means of the

cancer worry scale (CWS) [36]. The CWS is a four-item

scale that measures worries about the risk of developing

cancer and the impact of worries on daily functioning

(frequency of thoughts of developing cancer, impact of

thoughts about cancer on mood, impact of thoughts about

cancer on daily activities, and level of concern for devel-

oping cancer). Each item has four possible responses (from

1 ‘not at all’, to 4 ‘almost all the time/very concerned’),

which are summed to create a CWS between 4 and 16. A

higher score indicates more concerns regarding cancer.

Motivation for genetic testing was evaluated using a list

of 15 reasons for non-participation, which was adapted

from literature [37, 38]. Non-tested respondents were asked

to rate to what extent they agreed with these reasons for

non-participation in genetic testing on a five-point Likert

scale with response options ranging from 1 ‘totally dis-

agree’ to 5 ‘totally agree’. An open field was included to

add another reason for non-participation.

The questionnaire was pilot tested among ten LS carriers

visiting the outpatient clinic.

Statistical analysis

Categorical variables were used to calculate proportions

and interquartile ranges. The association between cate-

gorical variables was examined by means of the Chi

squared test or Fisher’s exact test. For ordered categorical

variables, the Mann–Whitney test was used. Scores from

the HADS and cancer worry were treated as continuous

variables. For continuous variables the mean and standard

deviation was calculated. These variables were tested using

the independent sample T test. Respondents with missing

data were omitted from the respective analyses.

Mutation carriers, non-carriers and non-tested respon-

dents were compared on socio-demographic characteris-

tics, anxiety, cancer worry, medical history, family

communication, experiences and attitudes towards the

family mediated approach. SPSS 17.0 statistical package

was used to analyse data. All p values are two-sided and a

p value of\0.05 was considered significant.

Results

Subject characteristics

Two hundred ninety seven eligible individuals were

approached for enrolment by an advanced notification let-

ter with reply card. Of these, 215 (72 %) agreed to be

contacted by phone (Fig. 1). Of the 215 subjects who

agreed to be contacted, 177 (60 %) accepted to receive the

questionnaire. One-hundred and twenty-nine (43 %) tested

individuals from 33 LS families returned the questionnaire.

A total of 41 non-tested individuals were contacted via the

tested individuals and 18/41 (44 %) non-tested individuals

returned the questionnaire. Two non-tested individuals

were excluded, since they underwent genetic testing before

completing the questionnaire.

There was no difference in age and gender between non-

participants, non-responders and responders in the tested

and non-tested group (data not shown).

Baseline characteristics of all 145 respondents are

shown in Table 1. Of all 129 tested respondents, 59 (46 %)

were mutation carriers and 70 (54 %) had no LS mutation.

The mean age of mutation carriers was 52 years (SD 14)

and for non-carriers 67 years (SD 13). Both mutation car-

riers and non-carriers were older than non-tested respon-

dents with a mean age of 42 years (SD 17, p = 0.007).

Twelve respondents from the 33 LS families were index

patients.

LS mutation carriers and non-carriers compared

with non-tested respondents

Demographic and family characteristics of mutation car-

riers, non-carriers and non-tested respondents are shown in

Table 1. Non-tested respondents differed from LS mutation

carriers and non-carriers in age, number of children, degree

of relatedness to the index patient and cancer diagnosis. Of

non-tested respondents 44 % did not have children, com-

pared to 14 % of mutation carriers (p = 0.013) and 7 % of

non-carriers (p = 0.02).

Twelve (8 %) respondents had been index patients

within their family and thus the first informed on LS in the

family. Fifty-four respondents (37 %) were first-degree

relatives of the index patients and 78 (53 %) were second

or third-degree relative of the index patient. More non-

tested respondents (63 %) were second-degree relatives of

the index patient, compared to mutation carriers (42 %,

p = 0.03) and non- carriers (47 %, p = 0.02). A minority

of total respondents (N = 10) were third degree relatives

(Table 1). None of the non-tested respondents reported to

be diagnosed with cancer, while 19 (32 %; p = 0.004) of

the mutation carriers and 11 (16 %; p = 0.116) of the non-
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carriers reported to be diagnosed with cancer. Furthermore,

non-tested family members reported to have a median of

one relative with LS-associated cancer, while tested rela-

tives had a median of two relatives with cancer (p = 0.01).

HADS scores did not differ between non-tested

respondents and LS mutation carriers and non-carriers

(mean HADS respectively 4.0; 4.1; 4.7, Table 1) and are

comparable with the mean HADS scores of the Dutch

general population between 18 and 65 years of age [39].

Fourteen respondents (10 %, six mutation carriers, seven

non-carriers, one non tested respondent) had an anxiety

score C11 and two other respondents (1 %, one non-car-

rier, 1 non-tested) had a depression score C11. Mean worry

about cancer did not differ among mutation carriers, non-

carriers and non-tested respondents (Table 1).

Experiences with the family mediated approach

Table 2 shows the experiences with the family-mediated

approach. A total of 115 of the 145 (79 %) respondents

were informed by a family member about the diagnosis LS

mostly by means of a personal explanation (70/145; 48 %)

and/or the letter provided by the Clinical Genetics

department to the index patient (63/145; 43 %). Interest-

ingly, five of sixteen non-tested respondents reported to be

informed on LS diagnosis by a genetic counsellor. In three

cases it was confirmed in our institutional LS database that

these cases were counselled but refrained from genetic

testing.

The majority of the respondents, who were informed by

a family member about the presence of LS in their family,

were informed by a first degree family member (81/115;

70 %) and most of them (74/115; 64 %) reported to have

good contact with this family member. For most respon-

dents the LS disclosure did not change their contact with

the family member. The majority of respondents informed

by a family member about LS (65/115; 57 %) reported that

they had experienced the process of being informed by a

family member as (moderately) burdensome. Significant

more mutation carriers than non-carriers reported burden

Notification letter with reply card to 
297 tested individuals/ 40 LS families

215 tested individuals/ 40 LS families 
agreed to be contacted by telephone

129/177 (73%) tested respondents/ 40 LS 
families

16/41 (39%) non-
tested respondents 

Tested individuals 
contacted 

41 non-tested relatives/ 10 
LS families

No response (N=48)

No response (N=25)

70/129 (54%) Non LS 
mutation carriers

59/129 (46%)  LS 
mutation carriers

Decided to test for 
LS (N=2)

177 tested individuals/ 40 LS 
families agreed to receive a 

questionnaire

Declined (N=38)

Fig. 1 Flowchart of the study procedure
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due to being informed on the LS diagnosis by a family

member (p = 0.002). Moreover, more mutation-carriers

than non-tested respondents experienced burden while

informing other family members about LS, but this dif-

ference was not significant (p = 0.07).

Seventy-four respondents (51 %) answered they had

informed a relative about LS themselves. The majority (44/

74; 59 %) of these had experienced this as (moderately)

burdensome.

Attitudes towards the family mediated approach

Most respondents (106/145; 73 %) reported to be satisfied

with the current family-mediated approach of communi-

cating LS diagnosis within the family (Table 3). Of the 30

respondents (21 %; 15 mutation carriers; 12 non- carriers;

3 non-tested) who did not agree with the current family

mediated approach, 23 (77 %) respondents preferred being

informed by a medical specialist. The 30 respondents,

disagreeing with current family mediated approach belon-

ged to sixteen LS families. In these sixteen families two till

four family members per family shared the opinion that not

family members but health professionals should inform

relatives about LS diagnosis. Women more often than men

reported that health professionals should inform relatives

(28 vs 14 %).

Furthermore, the majority of the respondents agreed

with the statement that it is the moral duty of healthcare

specialists to inform individuals about LS in their family

(63 %). Also, most respondents agreed that it is the

Table 1 Characteristics of the respondents

Mutation

carriers

% Non

-carriers

% Non tested

respondents

% Total

respondents

%

Number of respondents 59 70 16 145 100

Male 26 44 24 34 6 38 56 39

Mean age (±SD)* 52 (14) 67 (13) 42 (17) 55 (15)

Marital status

Single 5 8 7 10 3 19 15 10

(As) married 46 78 53 76 9 56 108 74

Divorced/separated/widowed 7 12 8 11 4 25 19 13

Missing 2 3 1 1 0 0 3 2

Number of children

None* 8 14 5 7 7 44 20 14

One or more children* 51 86 65 93 9 56 125 86

Employed

Yes 38 64 30 43 10 63 78 54

Retired* 12 20 27 39 2 13 41 28

Student 1 2 1 1 1 6 3 2

Missing 2 3 2 3 0 0 4 3

Education

High educational level 24 41 20 29 6 38 50 34

Low educational level 32 54 47 67 10 63 89 61

Missing 3 5 3 4 0 0 6 4

Relation to index

Index patient 9 15 3 4 0 0 12 8

First degree relative* 24 41 27 39 3 19 54 37

Second degree relative* 25 42 33 47 10 63 68 47

Third degree relative 1 2 7 10 2 13 10 7

Cancer diagnosis

Yes* 19 32 11 16 0 0 30 21

Anxiety and cancer worry

Mean cancer worry (±SD) 5.3 (1.4) 5.2 (1.5) 5.1 (1.2) 5.1 (1.4)

HADS anxiety (±SD) 4.1 (3.5) 4.7 (3.6) 4.0 (3.3) 4.5 (3.5)

Median number of relatives with LS cancers* 2 2 1* 2

* p =\ 0.05, non-tested respondents vs LS mutation carriers and non-carriers
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Table 2 Experiences with the family-mediated approach

Mutation

carriers

% Non

carriers

% Non- tested

respondents

% Total

respondents

%

2a. Communication within the family, answered by all respondents

Number of respondents 59 100 70 100 16 100 145 100

When were you informed about LS in your family?

\1 week after diagnosing LS in a family member 20 34 18 26 3 19 41 28

\1 month after diagnosing LS in a family member 8 14 13 19 3 19 24 17

\6 months after diagnosing LS in a family member 3 5 11 16 1 6 15 10

\1 year after diagnosing LS in a family member 3 5 10 14 0 0 13 9

\5 years after diagnosing LS in a family member 6 10 3 4 3 19 12 8

[5 years after diagnosing LS in a family member 2 3 1 1 0 0 3 2

Missing 17 29 14 20 6 37 37 26

Informed on the diagnosis of LS in the family by…(multiple answers)

Family member 41 – 61 – 13 – 115 –

Clinical geneticist/counsellor 31 – 17 – 5 – 53 –

Missing 7 – 0 – 0 – 7 –

Communication tools within the family (multiple answers)

Family information letter genetics 24 – 34 – 5 – 63 –

Personal letter from a family member 6 – 12 – 0 – 18 –

Personal explanation from a family member 25 – 34 – 11 – 70 –

Missing 4 – 2 – 0 – 6 –

2b. Experiences on being informed by a relative about LS

Questions are answered by family members who answered to be informed by a relative about LS

Number of respondents 41 69 61 87 13 81 115 79

Which family member informed you about LS?**

First degree family member 31 75 38 62 12 92 81 70

Second degree family member 6 15 6 10 1 8 13 11

Third degree relative 4 10 17 28 0 0 21 18

Missing 0 0 0 0 0 0 0 0

Contact with the informing family member**

Poor 6 15 13 21 3 23 22 19

Neutral 5 12 12 20 0 0 17 15

Good 29 71 35 57 10 77 74 64

Missing 1 2 1 2 0 0 2 2

Effect on family relations**

Family relations improved 4 10 3 5 1 8 8 7

Family relations worsened 2 5 0 0 1 8 3 3

No change in family relations 34 83 55 90 9 69 98 85

Missing 1 2 3 5 2 15 6 5

Burdensome being informed by family members**,a

Burdensome* 14 34 4 7 1 8 19 17

Moderately burdensome 16 39 24 39 6 46 46 40

Not burdensome 11 27 30 49 6 46 47 40

Missing 0 0 3 5 0 0 3 3

2c. Experiences on informing relatives about LS.

Questions are answered by respondents who answered to have informed a relative or relatives about LS

Did you inform a family member about the diagnosis of LS in your family

Yes 35 56 35 47 4 25 74 51

No 24 41 32 46 12 75 68 47
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personal duty of LS family members to inform relatives

about LS (82 %) However, significantly more of the

non-tested respondents did not agree that it is the per-

sonal duty of tested individuals to inform the family

about the LS diagnosis in their family compared to

tested respondents (13 % of non-tested respondents vs

2 % of mutation carriers and 3 % of non- carriers,

p = 0.004).

Table 2 continued

Mutation

carriers

% Non

carriers

% Non- tested

respondents

% Total

respondents

%

Missing 0 0 3 7 0 0 3 2

Number of respondents 35 59 35 50 4 25 74 51

Burdensome to inform family members***,a

Burdensome 10 28 5 14 1 25 16 22

Moderately burdensome 16 46 11 32 1 25 28 38

Not burdensome 9 26 19 54 2 50 30 40

Missing 0 0 0 0 0 0 0 0

a Converted to 3-point Likert scale

* p =\ 0.05, LS mutation carriers vs non-carriers

** Answered by respondents who answered to be informed by a relative about LS

*** Answered by respondents who answered to have informed a relative about LS

Table 3 Attitudes towards the family-mediated approach

Mutation

carriers

% Non -

carriers

% Non tested

respondents

% Total

respondents

%

Do you think another way of informing relatives on

Lynch syndrome is needed?

No, current procedure is sufficient 41 69 54 77 11 69 106 73

Yes 15 25 12 17 3 19 30 21

I would have liked to receive no information about LS 1 2 1 1 1 6 3 2

Missing 2 3 3 4 1 6 6 4

Respondents who did not agree with the current procedure,

suggested to be informed by:

Medical specialist at the hospital 15 100 12 100 3 100 30 100

General practitioner 12 80 9 75 2 67 23 77

Family meeting 1 7 1 8 1 33 3 10

Opinion of all respondents towards statement I: 2 13 2 17 0 0 4 13

It is the personal duty of LS mutation carriers to inform

one’s family members

Disagree* 1 2 2 3 2 13 5 3

Neutral 7 12 7 10 5 31 19 13

Agree* 51 86 59 84 9 56 119 82

Missing 0 0 2 3 0 0 2 1

Opinion of all respondents towards statement II:

It is the moral duty of physicians to inform patients

in case of Lynch syndrome in their family

Disagree 6 10 12 17 4 25 22 15

Neutral 14 24 9 13 1 6 24 17

Agree 35 59 46 66 11 69 92 63

Missing 4 7 3 4 0 0 7 5

* p =\ 0.05, non-tested respondents vs LS mutation carriers and non-carriers
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Motivation for genetic testing for LS

The most important reasons for genetic testing were: (1)

availability of surveillance programs for LS (61 %), (2)

preference to end insecurity regarding LS diagnosis (34 %),

and (3) fear for cancer (14 %, Table 4). The three most

important reasons for declining genetic testing by non-tested

respondents were: (1) worry that testing would lead to

problemswith life insurance andmortgage (50 %), (2) being

content with life as it is (44 %), and (3) not experiencing any

physical complaints (37 %, Fig. 2). Fear for surveillance

programs was reported in 19 % of non-tested respondents.

Discussion

In this cross-sectional survey among 145 individuals from

LS families, we evaluated the current family-mediated pro-

cedure for informing at risk relatives about the identified

familial LS mutation. Although the majority of the respon-

dents were satisfied with the current family-mediated

approach of communicating LS diagnosis within the fami-

lies, we found that a majority of the respondents (57 %)

experienced being informed by a family member as (mod-

erately) burdensome. Moreover, approximately half of the

respondents experienced informing a family member about

Table 4 Motivations for uptake

of genetic testing for LS

(N = 129),[100

Motivation tested respondents Mutation carriers % Non-carriers %

Fear for cancer 8 14 10 14

Availability of surveillance programmes for LS 36 61 21 30

To end insecurity regarding LS diagnosis 20 34 31 44

Other 11 19 9 13

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

…I think the bloodtest is heavy for me

…I am afraid of the influence of the test result on my relationship

…I dont have an elevated risk to develop cancer

…the test does not tell when te condition will emerge

…I have no time to go to the hospital

…I am afraid to lose my job

…I am afraid I cannot cope if I am positive

…I am afraid of the reactions of the children if I am found positive

…I think I already know my chances to develop colorectal cancer

…I was advised by my family not to be tested

…I am too young

…there is no treatment

…my children will be at increased risk if I am positive

…I was advised by my medical doctor not to be tested

…I am participating in Gynecologic surveillance programs

…I dont want to undergo regular gynecological surveillance

…I dont want to undergo regular surveillance colonoscopy

…I am happier not knowing the test result

….I might get in trouble with my health insurance

…I am participating in Colonoscopy surveillance programs

…I am afraid that I will become depressed upon an unfavourable test …

…I dont have any physical complaints

…I am happy with life as it is now

…I might get in trouble with my mortgage and/or life insurance

Agree Neutral Disagree NA

Fig. 2 Motivations of non-tested respondents for not opting for the genetic test for LS (N = 16), NA = not available
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the LS diagnosis as (moderately) burdensome as well. For-

tunately, for the vast majority of respondents being informed

by a family member did not have an adverse impact on the

relationship with that family member.

Twenty-one percent of the respondents would prefer

another way of informing relatives on LS. Most of these

respondents thought family members should be informed

directly by a medical specialist. This percentage is in

agreement with previous results of studies of Aktan-Collan

et al. [29] and Pentz et al. [40], who reported that 25 and

29 %, respectively, would prefer another way of informing

relatives by the family-mediated approach.

We found that half of the respondents who preferred

another way of informing reported that more members in

their family shared this opinion. It may be that family culture

plays a role in person’s preferred method of informing rel-

atives. Families in which communication is less open or in

which family relationships are less intimate may experience

informing relatives about LS as more burdening. In line with

Aktan-Collan et al., we also observed gender differences in

attitude towards informing relatives. We found that women

more often than men reported that health professionals

should inform relatives (28 vs 14 %). Previous studies have

suggested that this fact is related to gender-related roles and

communication patterns in the families. Women tend to be

the most influential persons in the family network, and

therefore may perceive more responsibility for communi-

cation of the diagnosis. Women may be more likely to per-

ceive responsibility while society depicts them as natural

‘carers’ and may be more often the one that communicate

with intimates about emotional topics in general [41, 42].

Another explanation for the finding of more often women

informing family members may be the fact that endometrial

cancer is the second malignancy in LS, which may be more

difficult to discuss by males [29].

Informing all at-risk relatives about LS is of great

importance, in order to enable each family member to

make an informed decision about genetic testing, in par-

ticular because surveillance has proven to reduce morbidity

and mortality from colorectal cancer [43]. Although all

non-tested respondents in the current study were informed

about LS in the family, it has been observed in a recent

study that the LS diagnosis was less likely to be commu-

nicated to distant relatives [28]. Therefore, it is important

to conduct further research on optimal methods to inform

all at-risk family members, including more distant rela-

tives. Decision aids are an innovative strategy for patient

education and proposed to help optimally inform at-risk

relatives and support them in their decision about genetic

testing for LS. Currently, only one study has evaluated a

paper-based decision aid for genetic testing for LS [44].

The results of this randomized trial were promising, since it

has been found that the decision aid, in comparison with a

control pamphlet, lead to lower decision conflict and

increased informed decision making.

Furthermore, we evaluated moral and personal duties

concerning informing relatives. In our study we found that

the majority of the respondents agreed with the statement

that it is the personal duty of LS family members to inform

at risk relatives about LS in the family. On the other hand a

smaller majority agreed that it is the moral duty of

healthcare specialists to inform individuals about LS in

their family. These findings bring up the complexities

associated with current practice, in which the patient is

primarily responsible to inform-at risk family relatives. For

an extensive consideration of the medical, psychological,

ethical and juridical aspects related to this topic, and the

development of the current guidelines for clinical geneti-

cists, we refer to the paper of Menko et al. [45]. The current

guidelines underline the importance of the provision of

written material and psychological support to help the

patient informing family members and to overcome barri-

ers in this potential difficult task.

Noteworthy, significantly more non-tested relatives as

compared to tested relatives did not agree that it is the

personal duty of tested individuals to inform the family

about the LS diagnosis. It would be interesting to conduct

an interview study among non-tested individuals to gain

more insight in their attitudes towards the most optimal

method of being informed about hereditary cancer.

In the current study, all non-tested respondents were

informed about LS in the family and, consequently not being

aware of LS diagnosis was not a reason for refraining from

genetic testing. Reported reasons for refraining from genetic

testing included problems with life insurance and mortgage,

being happywith life as it is and not experiencing any physical

complaints. The first two reasons are in agreement with pre-

vious studies on other hereditary cancer syndromes [38]. In the

Netherlands, insurance companies are restricted in the use of

genetic information of their clients by the Medical Examina-

tionAct., nevertheless, some people encounter problemswhen

applying for insurance. Although this subject is included in the

genetic counselling procedure, there is more need for clear

information for the counselees on this topic. Furthermore, not

experiencing any physical complaintswas a common reason to

refrain from testing in our study, which underlines the

importance of counselling about LS in order to improve

understanding on LS and available surveillance programmes.

Non-tested respondents differed from tested respondents

on several demographic, medical and family characteris-

tics. We found that non-tested respondents were younger

and were less likely to have children than tested respon-

dents. Consistent with this finding, it has been reported that

knowledge about the risk for children is one of the main

reasons for testing [46]. Furthermore, none of the non-

tested respondents were diagnosed with cancer themselves,
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and, compared with tested respondents, had less family

members with LS-associated cancers, and were less closely

related to the index patient. These factors might influence

how one experiences the threat of cancer and, subse-

quently, the urge to participate in genetic testing for LS.

Genetic test decliners may benefit from information and

counselling, even if they decide not to have a predictive

genetic test. Fortunately, non-tested respondents were not

found to be more vulnerable in terms of anxiety or cancer

worries as compared to tested respondents.

Our study had a few limitations. First, the response rate

among tested individuals was high (73 %), however the

response rate among non-tested individuals was only 39 %.

As in other studies, it is very difficult to include non-tested

relatives [47]. Since relatives were asked to contact non-

tested individuals, there may be a selection bias in that

relatives with whom there was more intimate contact were

more likely to be approached. Also, it is possible that non-

tested relatives who cope with the worries about the risk of

LS by avoiding the subject were less likely to participate in

the current study. Nevertheless, this is the first study

focussing on the specific group of non-tested relatives,

which is known to be a very difficult group to approach. It

provides new insight in the characteristics and motivations

of non-tested relatives. Second, further qualitative research

should be done in order to gain a deeper understanding of

family interactions and communication and decision

making about genetic testing for LS.

In conclusion, the current family-mediated procedure is

accepted by the majority of LS family members, although a

substantial proportion experienced burden informing rela-

tives or being informed by relatives about LS. Healthcare

workers should therefore carefully explore how index

patients would experience communicating the LS diagnosis

to family member, and whether a patient would prefer more

involvement of the healthcare workers in informing relatives

about LS, genetic testing and available surveillance pro-

grammes. Special attention should be paid to communication

of LS to more distant relatives. It is important that family

members who refrain from genetic testing are optimal and

adequately informed about their own risks. They should be

aware of the risks for LS, cancer and absence of symptoms in

early stage cancer. Future studies should clarify risk per-

ception of individuals who do not reach genetic services and

the information and support needs of these individuals should

be explored, including (online) decision aids.

Open Access This article is distributed under the terms of the

Creative Commons Attribution 4.0 International License (http://crea

tivecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided you give

appropriate credit to the original author(s) and the source, provide a

link to the Creative Commons license, and indicate if changes were

made.

References

1. Lynch HT, Boland CR, Gong G, Shaw TG, Lynch PM, Fodde R

et al (2006) Phenotypic and genotypic heterogeneity in the Lynch

syndrome: diagnostic, surveillance and management implica-

tions. Eur J Hum Genet 14(4):390–402

2. Lynch HT, Krush AJ (1971) Cancer family ‘‘G’’ revisited:

1895–1970. Cancer 27(6):1505–1511

3. Akiyama Y, Sato H, Yamada T, Nagasaki H, Tsuchiya A, Abe R

et al (1997) Germ-line mutation of the hMSH6/GTBP gene in an

atypical hereditary nonpolyposis colorectal cancer kindred.

Cancer Res 57(18):3920–3923

4. Bronner CE, Baker SM, Morrison PT, Warren G, Smith LG,

Lescoe MK et al (1994) Mutation in the DNA mismatch repair

gene homologue hMLH1 is associated with hereditary non-

polyposis colon cancer. Nature 368(6468):258–261

5. Fishel R, Lescoe MK, Rao MR, Copeland NG, Jenkins NA,

Garber J et al (1993) The human mutator gene homolog MSH2

and its association with hereditary nonpolyposis colon cancer.

Cell 75(5):1027–1038

6. Miyaki M, Konishi M, Tanaka K, Kikuchi-Yanoshita R, Muraoka

M, Yasuno M et al (1997) Germline mutation of MSH6 as the

cause of hereditary nonpolyposis colorectal cancer. Nat Genet

17(3):271–272

7. Nicolaides NC, Papadopoulos N, Liu B, Wei YF, Carter KC,

Ruben SM et al (1994) Mutations of two PMS homologues in

hereditary nonpolyposis colon cancer. Nature 371(6492):75–80

8. Niessen RC, Hofstra RM, Westers H, Ligtenberg MJ, Kooi K,

Jager PO et al (2009) Germline hypermethylation of MLH1 and

EPCAM deletions are a frequent cause of Lynch syndrome.

Genes Chromosom Cancer 48(8):737–744

9. Baglietto L, Lindor NM, Dowty JG, White DM, Wagner A,

Gomez Garcia EB et al (2010) Risks of Lynch syndrome cancers

for MSH6 mutation carriers. J Natl Cancer Inst 102(3):193–201

10. Barrow E, Robinson L, Alduaij W, Shenton A, Clancy T, Lalloo

F et al (2009) Cumulative lifetime incidence of extracolonic

cancers in Lynch syndrome: a report of 121 families with proven

mutations. Clin Genet 75(2):141–149

11. Bonadona V, Bonaiti B, Olschwang S, Grandjouan S, Huiart L,

Longy M et al (2011) Cancer risks associated with germline

mutations in MLH1, MSH2, and MSH6 genes in Lynch syn-

drome. JAMA 305(22):2304–2310

12. Dowty JG, Win AK, Buchanan DD, Lindor NM, Macrae FA,

Clendenning M et al (2013) Cancer risks for MLH1 and MSH2

mutation carriers. Hum Mutat 34(3):490–497

13. Kempers MJ, Kuiper RP, Ockeloen CW, Chappuis PO, Hutter P,

Rahner N et al (2011) Risk of colorectal and endometrial cancers

in EPCAM deletion-positive Lynch syndrome: a cohort study.

Lancet Oncol 12(1):49–55

14. Kopciuk KA, Choi YH, Parkhomenko E, Parfrey P, McLaughlin

J, Green J et al (2009) Penetrance of HNPCC-related cancers in a

retrolective cohort of 12 large Newfoundland families carrying a

MSH2 founder mutation: an evaluation using modified segrega-

tion models. Hered Cancer Clin Pract 7(1):16

15. Mukherjee B, Rennert G, Ahn J, Dishon S, Lejbkowicz F, Ren-

nert HS et al (2011) High risk of colorectal and endometrial

cancer in Ashkenazi families with the MSH2 A636P founder

mutation. Gastroenterology 140(7):1919–1926

16. Ramsoekh D, Wagner A, van Leerdam ME, Dooijes D, Tops CM,

Steyerberg EW et al (2009) Cancer risk in MLH1, MSH2 and

MSH6 mutation carriers; different risk profiles may influence

clinical management. Hered Cancer Clin Pract 7(1):17

17. Senter L, Clendenning M, Sotamaa K, Hampel H, Green J, Potter

JD et al (2008) The clinical phenotype of Lynch syndrome due to

germ-line PMS2 mutations. Gastroenterology 135(2):419–428

72 C. H. M. Leenen et al.

123

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


18. Stoffel E, Mukherjee B, Raymond VM, Tayob N, Kastrinos F,

Sparr J et al (2009) Calculation of risk of colorectal and

endometrial cancer among patients with Lynch syndrome. Gas-

troenterology 137(5):1621–1627

19. Talseth-Palmer BA, Wijnen JT, Brenne IS, Jagmohan-Changur S,

Barker D, Ashton KA et al (2013) Combined analysis of three

Lynch syndrome cohorts confirms the modifying effects of

8q23.3 and 11q23.1 in MLH1 mutation carriers. Int J Cancer

132(7):1556–1564

20. van der Post RS, Kiemeney LA, Ligtenberg MJ, Witjes JA,

Hulsbergen-van de Kaa CA, Bodmer D et al (2010) Risk of

urothelial bladder cancer in Lynch syndrome is increased, in

particular among MSH2 mutation carriers. J Med Genet

47(7):464–470

21. Hendriks YM, de Jong AE, Morreau H, Tops CM, Vasen HF,

Wijnen JT et al (2006) Diagnostic approach and management of

Lynch syndrome (hereditary nonpolyposis colorectal carcinoma):

a guide for clinicians. CA Cancer J Clin 56(4):213–225

22. Koornstra JJ, Mourits MJ, Sijmons RH, Leliveld AM, Hollema H,

Kleibeuker JH (2009) Management of extracolonic tumours in

patients with Lynch syndrome. Lancet Oncol 10(4):400–408

23. Vasen HF, Wijnen JT, Menko FH, Kleibeuker JH, Taal BG,

Griffioen G et al (1996) Cancer risk in families with hereditary

nonpolyposis colorectal cancer diagnosed by mutation analysis.

Gastroenterology 110(4):1020–1027

24. Capelle LG, Van Grieken NC, Lingsma HF, Steyerberg EW,

Klokman WJ, Bruno MJ et al (2010) Risk and epidemiological

time trends of gastric cancer in Lynch syndrome carriers in the

Netherlands. Gastroenterology 138(2):487–492

25. Wagner A, van Kessel I, Kriege MG, Tops CM, Wijnen JT, Vasen

HF et al (2005) Long term follow-up of HNPCC gene mutation

carriers: compliance with screening and satisfaction with coun-

seling and screening procedures. Fam Cancer 4(4):295–300

26. Ramsoekh D, van Leerdam ME, Tops CM, Dooijes D, Steyerberg

EW, Kuipers EJ et al (2007) The use of genetic testing in

hereditary colorectal cancer syndromes: genetic testing in

HNPCC, (A)FAP and MAP. Clin Genet 72(6):562–567

27. Sharaf RN, Myer P, Stave CD, Diamond LC, Ladabaum U (2013)

Uptake of genetic testing by relatives of lynch syndrome pro-

bands: a systematic review. Clin Gastroenterol Hepatol Off Clin

Pract J Am Gastroenterol Assoc 11(9):1093–1100

28. Stoffel EM, Ford B, Mercado RC, Punglia D, Kohlmann W,

Conrad P et al (2008) Sharing genetic test results in Lynch syn-

drome: communication with close and distant relatives. Clin

Gastroenterol Hepatol 6(3):333–338

29. Aktan-Collan KI, Kaariainen HA, Kolttola EM, Pylvanainen K,

Jarvinen HJ, Haukkala AH et al (2011) Sharing genetic risk with

next generation: mutation-positive parents’ communication with

their offspring in Lynch Syndrome. Fam Cancer 10(1):43–50

30. Aktan-Collan K, Haukkala A, Pylvanainen K, Jarvinen HJ, Aal-

tonen LA, Peltomaki P et al (2007) Direct contact in inviting

high-risk members of hereditary colon cancer families to genetic

counselling and DNA testing. J Med Genet 44(11):732–738

31. Peterson SK, Watts BG, Koehly LM, Vernon SW, Baile WF,

Kohlmann WK et al (2003) How families communicate about

HNPCC genetic testing: findings from a qualitative study. Am J

Med Genet 119C(1):78–86

32. Lerman C, Hughes C, Trock BJ, Myers RE, Main D, Bonney A

et al (1999) Genetic testing in families with hereditary non-

polyposis colon cancer. JAMA 281(17):1618–1622

33. Mesters I, Ausems M, Eichhorn S, Vasen H (2005) Informing

one’s family about genetic testing for hereditary non-polyposis

colorectal cancer (HNPCC): a retrospective exploratory study.

Fam Cancer 4(2):163–167

34. Aktan-Collan K, Kaariainen H, Jarvinen H, Peltomaki P, Pyl-

vanainen K, Mecklin JP et al (2013) Psychosocial consequences

of predictive genetic testing for Lynch syndrome and associations

to surveillance behaviour in a 7-year follow-up study. Fam

Cancer 12(4):639–646

35. Zigmond AS, Snaith RP (1983) The hospital anxiety and

depression scale. Acta Psychiatr Scand 67(6):361–370

36. Lerman C, Trock B, Rimer BK, Boyce A, Jepson C, Engstrom PF

(1991) Psychological and behavioral implications of abnormal

mammograms. Ann Intern Med 114(8):657–661

37. Foster C, Evans DG, Eeles R, Eccles D, Ashley S, Brooks L et al

(2004) Non-uptake of predictive genetic testing for BRCA1/2

among relatives of known carriers: attributes, cancer worry, and

barriers to testing in a multicenter clinical cohort. Genet Test

8(1):23–29

38. Riedijk SR, de Snoo FA, van Dijk S, Bergman W, van Haeringen

A, Silberg S et al (2005) Hereditary melanoma and predictive

genetic testing: why not? Psychooncology 14(9):738–745

39. Spinhoven P, Ormel J, Sloekers PP, Kempen GI, Speckens AE,

Van Hemert AM (1997) A validation study of the Hospital

Anxiety and Depression Scale (HADS) in different groups of

Dutch subjects. Psychol Med 27(2):363–370

40. Pentz RD, Peterson SK, Watts B, Vernon SW, Lynch PM, Koehly

LM et al (2005) Hereditary nonpolyposis colorectal cancer family

members’ perceptions about the duty to inform and health pro-

fessionals’ role in disseminating genetic information. Genet Test

9(3):261–268

41. D’Agincourt-Canning L (2001) Experiences of genetic risk: dis-

closure and the gendering of responsibility. Bioethics

15(3):231–247

42. Foster C, Eeles R, Ardern-Jones A, Moynihan C, Watson M

(2004) Juggling roles and expectations: dilemmas faced by

women talking to relatives about cancer and genetic testing.

Psychol Health 19(4):439–455

43. Jarvinen HJ, Renkonen-Sinisalo L, Aktan-Collan K, Peltomaki P,

Aaltonen LA, Mecklin JP (2009) Ten years after mutation testing

for Lynch syndrome: cancer incidence and outcome in mutation-

positive and mutation-negative family members. J Clin Oncol

27(28):4793–4797

44. Wakefield CE, Meiser B, Homewood J, Ward R, O’Donnell S,

Kirk J et al (2008) Randomized trial of a decision aid for indi-

viduals considering genetic testing for hereditary nonpolyposis

colorectal cancer risk. Cancer 113(5):956–965

45. Menko FH, Aalfs CM, Henneman L, Stol Y, Wijdenes M, Otten

E et al (2013) Dutch Society for Clinical Genetics. Informing

family members of individuals with Lynch syndrome: a guideline

for clinical geneticists. Fam Cancer 12(2):319–324

46. Esplen MJ, Madlensky L, Aronson M, Rothenmund H, Gallinger

S, Butler K et al (2007) Colorectal cancer survivors undergoing

genetic testing for hereditary non-polyposis colorectal cancer:

motivational factors and psychosocial functioning. Clin Genet

72(5):394–401

47. Aktan-Collan K, Mecklin JP, Jarvinen H, Nystrom-Lahti M,

Peltomaki P, Soderling I et al (2000) Predictive genetic testing for

hereditary non-polyposis colorectal cancer: uptake and long-term

satisfaction. Int J Cancer 89(1):44–50

Genetic testing for Lynch syndrome: family communication and motivation 73

123


	Genetic testing for Lynch syndrome: family communication and motivation
	Abstract
	Introduction
	Methods
	Subjects and procedure
	Measures
	Statistical analysis

	Results
	Subject characteristics
	LS mutation carriers and non-carriers compared with non-tested respondents
	Experiences with the family mediated approach
	Attitudes towards the family mediated approach
	Motivation for genetic testing for LS

	Discussion
	Open Access
	References




