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ABSTRACT   

Purpose  
Li Fraumeni Syndrome (LFS) is a hereditary cancer syndrome, characterized by a high risk of 
developing cancer at various sites and ages. To date, limited clinical benefits of genetic 
testing for LFS have been demonstrated, and there are concerns about the potential adverse 
psychosocial impact of genetic testing for LFS. In this study we evaluated the uptake of 
genetic testing and the psychosocial impact of (not) undergoing a genetic test for LFS.  
 
Patients and Methods 
In total, eighteen families with a p53 germline mutation in the Netherlands were identified. 
Eligible family members were invited to complete a self-report questionnaire assessing 
motives for (not) undergoing genetic testing, LFS-related distress and worries, and health-
related quality of life.  
 

Results 
Uptake of presymptomatic testing was 55% (65/119). Of the total group, 23% reported 
clinically relevant levels of LFS-related distress. Carriers were not significantly more distressed 
than non-carriers or than those with a 50% risk who did not undergo genetic testing. Those 
with a lack of social support were more prone to report clinically relevant levels of distress 
(OR 1.3; 95% CI 1.0-1.5). 

Conclusion 
Although preventive and treatment options for LFS are limited, more than half of the family 
members from known LFS families choose to undergo pre-symptomatic testing. An 
unfavorable genetic test result, in general, does not cause adverse psychological effects. 
Nonetheless, it is important to note that a substantial proportion of individuals, irrespective 
of their carrier status, exhibit clinically relevant levels of distress which warrant psychological 
support.  
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INTRODUCTION  
 
Li Fraumeni Syndrome (LFS) is a rare autosomal dominantly inherited cancer syndrome, 
characterized by a high risk of developing various types of cancer from early childhood into 
adulthood. The only causative gene mutations known to be associated with LFS are germline 
mutations in the p53 gene1. Carriers of a p53 germline mutation have a life-time risk of up to 
90% to develop a malignancy. Approximately 20% of the carriers develop cancer before the 
age of 20 years2. The most frequently occurring malignancies in LFS are: early-onset breast 
cancer, sarcomas, leukemia, adrenal carcinomas and brain tumors. In cancer genetics in 
general, periodic screening is offered to high risk family members in an effort to detect 
expression of the disease at an early stage and to affect prognosis positively. For the more 
common forms of hereditary cancer (e.g., hereditary breast and ovarian cancer (HBOC) and 
Lynch syndrome) effective preventive measures are available3-5. In the case of LFS, however, 
with the possible exception of prophylactic mastectomy to reduce the risk of breast cancer 
for female carriers, no preventive treatment options are available for high risk individuals. 
Furthermore, debate is ongoing on which screening methods to offer and what medical 
gains, if any, can be expected6,7. With the exception of breast cancer screening, there is no 
consensus regarding screening for LFS. Controversy exists about the use of mammograms 
due to the radiation sensitivity possibly associated with p53 mutations7,8. Consequently, since 
there are only limited clinical benefits of genetic testing for LFS, pre-symptomatic testing for 
LFS is subject of debate9. One of the main concerns among Dutch clinicians when offering 
genetic testing for LFS is its potentially adverse psychological impact.  
 
Data on the uptake of pre-symptomatic testing and the psychological impact of LFS are 
limited. To date, two relatively small studies reported uptake rates of 25% (4/16) and 39%, 
respectively (22/57)10,11. With regard to the psychological impact, Peterson et al. (2008) 
reported that high risk family members considering p53 testing are psychologically 
functioning well12. However, the impact of genetic test results in this population has not been 
investigated.  Studies on the impact of genetic testing for the more common cancer 
syndromes have shown that, in general, non-carriers experience psychological benefits from 
genetic testing, while no adverse effects as a consequence of the genetic test have been 
observed among carriers13,14. However, given the severity of LFS and the fact that there are 
only limited clinical benefits of genetic testing, the uptake of genetic testing is expected to 
be lower than is the case for HBOC and Lynch syndrome (~57%)15-17. Furthermore, we 
hypothesized that LFS family members would be psychologically more vulnerable. In 
particular we expected carriers to be the most vulnerable, when compared to proven non-
carriers and those with a 50% risk who choose (at least for the time being) not to be tested. 
 
The primary aim of this study was to evaluate the uptake and psychosocial impact of (not) 
undergoing genetic testing for LFS. In addition, we investigated reasons for (not) undergoing 
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genetic testing, and variables related significantly to heightened levels of LFS-related worry 
and distress.  
 
METHODS 
 
Study sample and procedures 
We identified 18 families with a p53 germline mutation as part of a larger, cross-sectional 
study performed in collaboration with all 9 family cancer clinics (FCC) in the Netherlands and 
the DNA-laboratory of the Netherlands Cancer Institute. The procedures of this study were 
twofold. First, in order to determine the uptake of genetic testing for LFS (study part 1), family 
pedigrees and medical records were used. Family members had to be >16 years of age at 
study entry and have a minimal a priori risk of 50%. Second, to assess the psychosocial impact 
of LFS (study part 2), 88 eligible family members with a minimal a priori risk of 50% were 
invited via their clinical geneticist or, for those who had not undergone genetic counseling, 
by a family contact person to complete a self-report questionnaire. Family contact persons 
were often key figures within the family who assisted in drawing the family pedigree. 
Excluded from this part of the study were individuals younger than 16 years, those not aware 
that LFS runs in their family, and those with serious psychiatric or cognitive problems. Family 
members were recruited between August, 2006 and February, 2008. All family members who 
participated in the study provided written informed consent.  
 
Measures 
 
STUDY PART I 
 
Genetic counselling and testing uptake  
Data on the uptake of genetic counselling and testing were derived from the family 
pedigrees and medical records of the FCC’s.  
 
STUDY PART II 
 
Psychosocial outcomes  
 
LFS-specific psychological distress 
LFS-specific distress was measured with the ‘intrusion’ subscale of the Impact of Event 
Scale18. This 7-item questionnaire measures intrusive thoughts and feelings about LFS during 
the past seven days. The IES total score ranges between 0-35. A score between 0-8 is defined 
as a low level of distress (no additional help indicated), 9-18 as a moderate level of distress 
(some additional specialized psychosocial help may be indicated), and a score of 19 or higher 
as a high level of distress (indicating symptoms of PTSD, professional psychosocial help is 
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indicated)19. A score of 9 or higher is considered to be clinically relevant. The Dutch version of 
the IES has proven to be valid and reliable in assessing disease-specific distress18. Cronbach’s 
alpha in the present study was 0.89.   
 
LFS-related worries 
LFS-related worries were assessed with an 8-item questionnaire adapted from the Cancer 
Worry Scale (CWS)20,21. Scores range from 8 to 32, with higher scores indicating more frequent 
worries about cancer Cronbach’s alpha in the present study was 0.89.  
   
Health-related quality of life (HRQL)  
HRQL was assessed with the SF-36 Health Survey22 composed of eight multi-item scales 
assessing physical functioning (PF), role limitations due to physical health problems (RP) and 
emotional problems (RE), bodily pain (BP), general health perceptions (GH), vitality (VT), social 
functioning (SF), and general mental health (MH). Scale scores range from 0 to 100, with 
higher scores indicating better levels of functioning and well-being. Cronbach’s alpha for the 
SF-36 scales ranged from 0.79 (GH) to 0.95 (BP).  
 
Independent variables 
 
Sociodemographics and personal medical history 
Data were obtained via medical records and questionnaire on age, gender, marital status, 
offspring, personal cancer history and DNA-status (carrier, 50% at-risk, non-carrier).  
 
Family history of LFS 
Participants were asked whether and, if so, how many first degree relatives (parents, siblings 
and children) ever had cancer. Parallel questions were posed regarding the death of a first 
degree family member due to cancer.   
 
Perceived risk 
Respondents were asked to report their perceived risk of developing cancer (again) 
compared to that of an ‘average person in the Dutch population’ of their age (item adapted 
from Lerman et al.)23. Response categories ranged from ‘lower’ to ‘much higher’. 
 
Social support 
We used a 9-item questionnaire, adapted from the Social Constraints questionnaire24,25. Social 
constraints reflect the perception of LFS family members that they must inhibit themselves 
from expressing LFS-related thoughts and feelings to others. The total score ranges between 
9 and 36, with a higher score indicating more social constraints and a lack of social support 
(Cronbach’s alpha = .62).    
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Motivations (not) to undergo genetic testing and regrets 
Participants were asked to select from a checklist their motive(s) for (not) undergoing genetic 
testing. Additional questions were posed assessing satisfaction with the counseling sessions 
and possible feelings of regret as a consequence of having undergone a genetic test.   
 
Data analysis 
Descriptive statistics were generated to describe the study sample in terms of 
sociodemographic and clinical background characteristics, to report on the uptake of genetic 
testing, and to document the prevalence of LFS-related distress and worries. Analysis of 
covariance, adjusting for age and gender, was used to investigate differences in SF-36 mean 
scores as a function of ‘actual risk’ (carrier, at risk, non-carriers). Pairwise t-tests were used to 
compare the SF-36 mean scale scores of the LFS family members with those of an age- and 
gender-matched sample drawn from the general Dutch population26. Depending on the level 
of measurement, chi-square or Fisher’s exact test, Student’s t-test, analysis of variance or 
Pearson’s r were used to identify those variables associated with LFS-related distress and 
worries at the univariate level. Multiple logistic and linear regression analyses were carried 
out to determine which variables were associated significantly with distress and worries at 
the multivariate level.  
It was not possible to control for potential clustering effects (i.e., multiple family members 
from the same family) because, in some families, only a single family member participated in 
the study. All analyses were conducted using the Statistical Package for the Social Sciences 
(version 15.0). 
 

RESULTS  
 
Study part I: Genetic counseling and test uptake 
The 18 families with a p53 germline mutation that were identified included 142 individuals, 
of whom 23 were presumed carriers (obligate carriers and those who are most likely to carry 
a gene-mutation based on analysis of the personal and family history; 16 women, 7 men) and 
119 had an a priori risk of 50% (59 women, 60 men). Of the latter group, 60% (n=71; 40 
women, 31 men) underwent genetic counseling, of whom 92% (n=65) opted for genetic 
testing. In total, the uptake of pre-symptomatic testing for LFS within these families was 55% 
(65/119) (see figure 1).  
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Figure 1: Flowchart of the uptake of genetic testing for LFS in the Netherlands 
 

 
This flowchart depicts the number of LFS families with a p53 germline mutation, the number of family 
members who were presumed carriers or  had at least a 50% chance of having inherited the mutation, and the 

umber of these n
ob

individuals who had undergone (pre-symptomatic) genetic counseling and testing.  (* 
ligate carriers). 

tudy part II: Psychosocial impact 

 the 18 non-
spondents for gender or age. The respondents stemmed from 11 LFS families.  

 
 
S
 
Response rate 
Of the 142 family members, 88 (62%) from 14 families could be invited to participate in the 
psychological part of the study. The reasons why 54 family members could not be invited are 
reported in table 1. Of those we could invite, 70 (80%) completed the questionnaire. No 
statistically significant differences were found between the 70 respondents and
re
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T asons for not inviting LFS family members (N=54) able 1: Re
Reason N (%) 
No family contact person* 21 (39%) 
Deceased before the start of the psychological part of the study 

ds 

14 (26%) 
Did not want to discuss  LFS 6 (11%) 
No longer residing in the Netherlan 4 (7%) 
Uninformed about LFS by parents 2 (4%) 
Other (e.g. address unknown, health problems unrelated to LFS) 7 (13%) 

* Family members unregistered at a family cancer clinic were, in principle, invited via a family contact 
erson (FCP). In these cases there was no FCP (able/willing) to invite these individuals.  

als had a 50% risk of being a carrier of the p53 mutation, 
d 25 were proven non-carriers.  

k for their children (58%), 3) to 
elp science (40%) and 4) to plan regular surveillance (30%).  

 genetic testing in the (near) future, 45% was 
nsure and 33% did not intend to be tested.  

o individuals reported some feelings of regret about having undergone a genetic test. 

 p

 

Sample characteristics 
Respondents’ sociodemographic characteristics are presented in table 2. Twenty-seven of the 
70 individuals participating in study part 2 were carriers of the p53 mutation, of whom 10 had 
a cancer history. Eighteen individu
an

 

Motives for (not) undergoing genetic testing 
Fifty-two (63%) of the 82 LFS family members (presumed carriers and 50% a priori risk; see 
figure 1) who underwent genetic testing participated in the psychological part of the study. 
Their primary self-reported motives for undergoing genetic testing were: 1) to obtain 
certainty about their cancer risk (64%), 2) to estimate the ris
h
 
Of the 54 individuals with a 50% a priori risk who did not undergo pre-symptomatic testing, 
21 could be invited for the psychological part of the study, of whom 18 participated. The 
primary self-reported reasons for not (yet) undergoing genetic testing were: 1) to avoid 
potential problems in obtaining  a mortgage and/or life insurance  (24%), 2)  fear of the test 
results (24%) or 3) not seeing any advantages of genetic testing (18%). Twenty-two percent 
(n=4) stated that they intended to undergo
u
 
Satisfaction with counseling 
The large majority of the 52 individuals who received genetic counseling and underwent 
genetic testing were satisfied (44%) or very satisfied (54%) with the counseling sessions. Only 
tw
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Table 2:  Demographics study sample (N=70) 
Characteristics N (%) 
Age (mean ± sd (range)) 42.8 ± 14.0 (17-75) 
Gender  (female)  34 (49%) 
Marital status 

‐ married/living together 
‐ Single 

 
53 (76%) 
17 (24%) 

Education level 
‐ low 
‐ moderate 
‐ high 

 
20 (29%) 
33 (48%) 
16 (23%) 

Children (yes) 47 (67%) 
Actual risk 

‐ carrier 
‐ at risk  
‐ non-carrier 

 
27 (38%) 
18 (26%) 
25 (36%) 

Months since test result (mean ± sd (range))*  37 ± 22 (1-102) 
Cancer history (yes)  10 (15%) 

- Education level and cancer history is missing for one case 
*Time since genetic test result in months; includes carriers and non-carriers only (n=52) 
 
Actual risk and LFS-related distress and worries  
Twenty-three percent (n=16) of the respondents scored 9 or higher on the IES, indicating 
clinically relevant, moderate to severe levels of LFS-related distress. Seven percent (n=5) 
scored above 19, indicating severe levels of distress. Twenty-two percent of the carriers 
report heightened levels of distress, as compared to 17% of the at-risk group and 29% of the 
non-carrier group. These differences, however, were not statistically significant. 
 
The mean score on the CWS was 13.9 (SD = 4.8). As shown in table 3, 15% of the carriers 
expressed frequent concerns about the possibility of developing cancer (again), and 30% 
expressed frequent concerns about the chance of family members developing cancer. No 
statistically significant differences in CWS scores were observed as a function of actual risk 
status. The majority of non-carriers expressed frequent worries about their relatives (54%). 

 

Factors associated with LFS-related distress and worries  
Factors associated significantly with LFS-related distress (IES) and worries (CWS) at the 
univariate level (see table 4) were entered in a logistic (IES) or linear (CWS) regression model. 
Female gender (OR 4.3; 95% CI 1.1 – 17.0) and lack of social support (OR 1.3; 95% CI 1.0-1.5) 
were associated significantly with heightened levels of LFS-related distress. Twenty-two 
percent of the pseudo variance (Nagelkerke’s R²; analogue to the % explained variance in a 
linear regression model) in LFS-related distress was explained by these two variables. Those 
with a high perceived risk of developing cancer were significantly more prone to experience 
heightened levels of LFS-related worries (unstandardized B = 2.7, SE = 1.2). Having a high 
perceived risk explained 20% of the variance (R²) in LFS-related worries. 
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Table 3: Cancer worry scale: percentage often/always worried per item (N=70) 

 Total 
group 
(n=70)     

% 

(a)symptomatic 
carrier group 

 (n=27) 
  % 

At-risk 
group 
(n=18) 

% 

Non-Carrier 
group 
(n=24) 

% 

p-
value 

1. How often have you thought 
about your chances of developing 
cancer (again)? 

17 15 28 13   .44 

2. Have these thoughts affected your 
mood? 

7 4 6 13   .52 

3. Have these thoughts interfered 
with your ability to do daily 
activities? 

3 0 0 8   .18  

4. How concerned are you about the 
possibility of developing cancer 
(again) one day? 

16 11 18 21   .70 

5. How often do you worry about 
developing cancer (again)? 

15 11 11 21   .68 

6. How much of a problem is this 
worry? 

4 0 6 8   .35 

7. How often do you worry about the 
chance of family members 
developing cancer? 

39 30 33 54   .16 

8. How concerned are you about the 
possibility that you will ever need 
surgery (again)? 

3 4 0 4   1.00 

 

Actual risk and health related quality of life (HRQOL) 
The mean scores of the carrier group on the SF-36 scales  were comparable to those  of the 
at-risk and non-carrier groups, with the exception of the ‘bodily pain’ scale, where non-
carriers scored significantly worse in comparison to the carrier group (see table 5). In 
addition, mean scores on the SF-36 scales were comparable to those of an age- and gender-
matched reference group from the general Dutch population.  
 
DISCUSSION 
To our knowledge, this study is among the first to report on the uptake and psychological 
impact of genetic testing for LFS. Uptake of genetic testing in cancer syndromes is expected 
to be higher when effective ways of treating and preventing the condition are available. It is 
argued that, if little can be offered by way of prevention, few will want to know their risk 
status27. However, our results indicate that, although preventive and treatment options are 
limited, more than half of the family members from known p53 families within the 
Netherlands opt for genetic testing. The uptake of pre-symptomatic testing observed in our 
study was substantially higher than that reported in previous studies10,11, and is comparable 
to rates reported for the more common forms of hereditary cancer (~57%)15-17. As has been 
reported in previous studies among individuals at high risk for the more common forms of 
hereditary cancer and for Huntington disease, we found that ‘obtaining certainty’ (about 
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Table 4: Variables associated with LFS related worries (CWS) and distress (IES) at a univariate level (n=70) 

* borderline significant (p ≤ .10), ** statistically significant  (p ≤ .05) 

 Variable CWS 
 
 

 

IES 
Low   

distressed 
(n=53) 

IES 
Moderate to high 

distressed 
(n=16) 

  Mean (sd) N ( %) N (%) 
Sociodemographic Age º -.017 42.1 (14.8) 43.1 (14.2) 
 Gender  

‐ male 
‐ female 

 
12.3 (3.7) 
13.7 (4.5) 

 
30 (57%)* 
23 (43%)* 

 
5 (31%)* 

11 (69%)* 
 Children  

‐ yes 
‐ no 

 
13.2 (4.4) 
12.6 (3.7) 

 
34 (64%) 
19 (36%) 

 
12 (75%) 
4 (25%) 

Personal history Actual risk 
- carrier 
- non-carrier 
- at 50% risk 

 
12.6 (4.1) 
12.8 (3.7) 
13.3 (4.7) 

 
21 (40%) 
15 (28%) 
17 (32%) 

 
6 (37%) 
3 (19%) 
7 (44%) 

 Personal cancer history 
‐ yes 
‐ no 

 
14.1 (5.0) 
12.8 (4.0) 

 
8 (15%) 

45 (85%) 

 
2 (12%) 

14 (88%) 
Family history 1st degree relative diagnosed with cancer 

‐ yes 
‐ no 

 
13.5 (4.3)** 
10.8 (2.5)** 

 
41 (77%) 
12 (23%) 

 
15 (94%) 

1 (6%) 
 1st degree relative died due to cancer 

‐ yes 
‐ no 

 
13.4 (3.9) 
12.5 (4.5) 

 
30 (58%) 
22 (42%) 

 
12 (75%) 
4 (25%) 

Psychosocial Social  support º .287** 15.7 (2.7)** 17.9 (4.1)** 
 Perceived risk do develop cancer 

‐ low 
‐ moderate 
‐ high 

 
11.3 (3.0)** 
13.2 (4.4)** 
15.4 (4.3)** 

 
21 (40%) 
17 (33%) 
14 (27%) 

 
6 (38%) 
5 (31%) 
5 (31%) 

º For these variables, Pearson’s correlations are reported for the CWS and mean scores and standard deviations for the IES.  
1 case missing IES
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their own risk as well as that of their children) is an important psychological benefit of 
genetic testing11,15,28,29. In addition, although the medical gains of screening for LFS are still 
subject of debate, planning regular screening is another important motivation to undergo 
genetic testing. 
 
Additionally, in contrast to our expectations and comparable to the more common forms of 
hereditary cancer, LFS family members are, in general, well functioning psychologically. Still, 
as reported in other studies, a minority (approximately one-quarter), of family members 
reported clinically relevant levels of distress warranting professional psychosocial 
support20,30,31. Levels of psychological distress and cancer worries were not associated 
significantly with whether one underwent genetic testing or had a personal history of cancer. 
Rather, consistent with findings from previous studies of the more common forms of 
hereditary cancer, women32, those with a high perceived risk of developing cancer33, and with 
a perceived lack of social support 34 reported higher levels of LFS-related distress and worries. 
 
There are several possible explanations for the unexpected, relatively high uptake of pre-
symptomatic testing, and, relatively low prevalence of clinically relevant levels of distress. 
First, it is possible that clinicians may have (un)consciously counseled family members in a 
more intensive and careful way, due to anticipated psychological vulnerability. If so, this may 
have prevented or minimized adverse psychological reactions. Second, LFS family members 
may have (unrealistically) high perceived expectations about the controllability of the disease 
(e.g., due to regular screening, which was an important motive to undergo genetic testing) 
and have confidence in their ability to cope with the test result35. Third, family members may 
anticipate progress in medical research that will result in more effective preventive and 
treatment options for LFS (personal patient communications). Conversely, it may reflect a 
certain degree of psychological denial. Notably, an unexpectedly high percentage of the 
non-carriers experienced heightened levels of distress and reported frequent concerns about 
(family members) developing cancer. These concerns were even greater than those reported 
among the carriers, although not statistically significantly so.  Although non-carriers receive a 
favorable test result, they still face the population risk of cancer and continue to be 
confronted with cancer-related illness and death in close relatives. Additionally, it has been 
suggested that ‘survivor guilt’ might play a role36.  
 
There are several limitations of this study that should be noted. First, the sample size was 
relatively small. However we attempted to capture the entire LFS population in the 
Netherlands and achieved a high response rate (80%). Unfortunately, only 21 of the 54 
individuals at 50% risk could be invited to participate in the psychological part of the study, 
which may limit the generalizability of the results for this subpopulation. Second, due to the 
cross-sectional nature of the study, we could not evaluate changes in levels of distress or 
HRQL over time; nor could we investigate the relationship between preexisting emotional 
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distress and LFS-related distress. This latter association has been observed in other studies of 
the more common forms of hereditary cancer13.   
 
In summary, despite the limited preventive and treatment options for LFS, more than half 
choose to undergo pre-symptomatic testing. It is reassuring that, in general, LFS family 
members, irrespective of their test result, appear to cope well. Nonetheless, it is important to 
note that a substantial minority of individuals exhibit clinically relevant levels of distress that 
may warrant formal psychosocial intervention.  We would recommend including a simple 
screening tool/problem checklist to the counseling and testing procedure, to identify those 
individuals in need of professional psychosocial support.  
 
 
Table 5: Health-related quality of Life: Mean scores (and standard deviations) for the SF-36 scales  

HRQOL Dutch 
reference 

group 
(n=70) 

mean (sd) 

LFS 
total 

 group 
(n=70) 

mean (sd) 

LFS 
carrier  
group 
(n=27) 

mean  (sd) 

LFS 
at-risk 
group 
(n=18 ) 

Mean (sd) 

LFS 
non-carrier 

group 
(n=25)  

mean  (sd) 
SF-36 scales      
Physical functioning 86.2 (20.8) 86.0 (22.2) 87.6 (23.1) 89.7 (18.3) 82.2 (23.7) 
Role functioning physical 79.0 (35.0) 80.8 (35.9) 88.0 (30.5) 75.0 (38.3 78.0 (39.1) 
Bodily pain 76.0 (26.7) 81.7 (24.6)   89.0 (16.7) º 85.7 (19.6)   71.8 (31.3) º 
General Health 75.3 (19.2) 72.0 (19.6) 74.8 (19.2) 73.3 (20.7) 68.4 (19.1) 
Vitality 67.8 (21.2) 68.6 (19.1) 72.2 (16.7) 71.4 (20.5) 63.2 (20.0) 
Social functioning 84.8 (24.8) 86.2 (19.7) 92.6 (13.5) 84.0 (23.0) 81.5 (21.4) 
Role functioning emotional 83.6 (29.5) 82.6 (34.1) 85.2 (29.7) 85.2 (34.7) 78.7 (38.3) 
Mental health 76.3 (21.4) 77.5 (17.7) 82.7 (15.5) 76.4 (18.5) 73.1 (18.3) 

Possible range for the SF-36 scales: 0 (poor functioning) to 100 (best functioning), 
No significant difference between age and gender matched Dutch reference group and LFS total group, 
Post hoc pairwise comparisons between actual risk groups corrected for age and gender effects, 
 º significant difference between carrier and non-carrier group ( p ≤ .05). 
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