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ABSTRACT  

Purpose 
Von Hippel-Lindau disease (VHL) is a hereditary tumor susceptibility syndrome, characterized 
by an increased risk of developing multiple benign and malignant tumors at various sites and 
ages with limited preventive options. This study evaluates the prevalence of distress among 
VHL family members and factors associated significantly with such distress.  
 
Patients and methods 

Forty-eight families with a VHL mutation were identified via the 9 family cancer clinics in the 
Netherlands. In total, 171 family members (carriers, 50% at- risk, non-carriers) were 
approached, of whom 123 (72%) completed a self report questionnaire.  

Results 
Approximately 40% of the VHL family members reported clinically relevant levels of distress, 
approaching 50% among the carriers and, possibly even more striking, 36% among the non-
carriers. Having lost a first degree relative due to VHL during adolescence (OR 11.2; 95% CI 1.4 
– 86.9) was related significantly to heightened levels of distress. Only approximately one-
third of those who reported heightened levels of distress had received professional 
psychosocial support.  

Conclusions 
A substantial percentage of family members experience clinically relevant levels of distress. 
We would recommend the introduction of a procedure for screening for distress in this 
vulnerable population. Special attention should be paid to those individuals who have lost a 
close relative due to VHL during adolescence.  
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INTRODUCTION  

 

Von Hippel-Lindau disease (VHL) is an autosomal dominantly inherited hereditary tumor 

syndrome characterized by an increased risk of developing multiple benign and malignant 

tumors that are often multicentric and/or bilateral. The most frequently occurring tumors are 

haemangioblastomas of the retina, cerebellum or spinal cord, pheochromocytomas, renal 

cysts, renal clear cell carcinomas and pancreatic cysts1. At least 90% of the carriers of a VHL 

mutation exhibit clinically relevant signs and symptoms of VHL by the age of 602. The age of 

onset of tumors varies widely (from early childhood to late adulthood)1. In an effort to detect 

expression of the disease at an early stage and reduce complications, high risk family 

members are offered periodic multidisciplinary screening3. Screening starts from the age of 

five with a yearly ophthalmologic examination. Although the occurrence of tumors can not 

be prevented, early diagnosis and treatment (such as laser treatment for retinal 

haemangioblastomas at an asymptomatic stage) may affect prognosis favorably.  

 

While there is currently a good deal of information available on the psychosocial impact of 

the more common forms of hereditary cancer (e.g. hereditary breast and ovarian cancer 

(HBOC), Lynch syndrome), there are virtually no data available on the psychosocial impact of 

hereditary cancer syndromes in which individuals are at high risk of developing multiple 

tumors at various sites and ages with limited preventive options in comparison to the more 

common syndromes (e.g. HBOC), as is the case with VHL. Literature based on the more 

common forms of hereditary cancer indicates that mean levels of psychosocial distress are, 

on average, not increased. However, approximately 10-20% of high risk individuals 

experience heightened levels of psychosocial distress4-8. It is unclear whether the same levels 

of distress are present among individuals from known VHL families. We hypothesized that 

this group may be more psychologically vulnerable in that VHL carriers and at-risk family 

members are at heightened risk of a broad spectrum of tumors during their entire lifespan, 

with relatively few preventive options.   

 

Several studies investigating the more common forms of hereditary cancer have identified a 

number of predictors of distress, including younger age9, high perceived risk 9, female gender 7, 

lower level of education10, poor social support10, high social constraints11, mutation status 

(carriers and at-risk more distressed than non-carriers)6, less knowledge of the disease and 

prior experience with the disease and disease-related death of close relatives12,13. The extent 

to which these variables are associated significantly with heightened levels of distress among 

VHL family members is as yet unclear.  

 



Psychosocial impact of VHL 

 64

Bleiker et al14, found that one-third of individuals undergoing genetic counseling for the familial 

occurrence of cancer would have liked to have received some form of specialized professional 

psychosocial support. The extent to which individuals at risk for VHL need professional 

psychosocial support is unknown, but is expected to be higher. 

 

The aims of this study were to: 1) establish the prevalence of VHL-related psychological worry 

and distress; 2) determine the impact of VHL on health-related quality of life (HRQL); 3) 

identify variables related significantly to heightened levels of VHL-related worry and distress; 

and 4) document the need for and use of professional psychological support.  

 

PATIENTS AND METHODS 

 

Study sample and procedures 

As part of a larger, cross-sectional study performed in collaboration with the 9 family cancer 

clinics in the Netherlands and the DNA-laboratories of the University Medical Center Utrecht 

and the Erasmus MC in Rotterdam, 48 families with a VHL germline mutation were identified. 

Five of these families were ineligible because no adult family members were alive or residing 

in the Netherlands at the time of the study. In total, 171 family members from 43 families, 

including proven VHL mutation carriers, 50% at-risk and proven non-carriers, were invited to 

take part in the study. Family members were either invited by their clinical geneticist or, in 

case they were not registered at a family cancer clinic, by their treating internist. Family 

members who could not be invited via the hospital (e.g., family members at 50% risk who did 

not receive genetic counseling or undergo screening), were invited via a family contact 

person. Family contact persons were typically key individuals within the family who assisted 

in establishing the family pedigree. Excluded from the study were individuals younger than 

16 years of age, those not aware that VHL runs in their family, and those with severe physical 

illness or serious psychiatric or cognitive problems that would prohibit them from 

completing a questionnaire. Eligible individuals were invited to participate in the study 

between August, 2006 and February, 2008. The study was approved by the medical ethics 

committees of the participating hospitals.  

 

Measures 

Study participants were asked to complete a self-report questionnaire including questions on 

sociodemographics, personal and family medical history, and psychosocial variables, 

including VHL-related worry and distress, and HRQL.  
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Psychosocial outcomes 

 

VHL-specific psychological distress 

The intrusion subscale of the Impact of Event Scale (IES) was used to assess VHL-specific 

distress15. It is a 7-item questionnaire assessing intrusive thoughts and feelings about VHL 

during the past seven days. The IES total score ranges between 0-35. A score between 0-8 is 

defined as no to low levels of distress (no additional help indicated), 9-18 as moderate levels 

of distress (some additional specialized psychosocial help may be indicated), and 19 or 

higher as high levels of distress (indicating symptoms of PTSD, professional psychosocial help 

is indicated) 16. A score of 9 or higher is considered clinically relevant. The Dutch version of 

the IES has proven to be a valid and reliable measure for assessing disease-specific distress 15 

(Cronbach’s alpha in the present study = 0.90).   

 

VHL-related worry 

VHL-related worries were assessed with an 8-item questionnaire adapted from the Cancer 

Worry Scale (CWS) so as to refer to VHL-related tumors rather than cancer5,17. Scores range 

from 8 to 32, with higher scores indicating more frequent worries about VHL (Chronbach’s 

alpha in the present study = 0.89).    

 

Health-related quality of life (HRQL)  

HRQL was assessed with the SF-36 Health Survey18 , composed of eight multi-item scales 

assessing physical functioning (PF), role limitations due to physical health problems (RP), 

bodily pain (BP), general health perceptions (GH), vitality (VT), social functioning (SF), role 

limitations due to emotional problems (RE) and general mental health (MH). Scale scores 

range from 0 and 100, with higher scores indicating higher levels of functioning and well-

being. Internal consistency reliability (Cronbach’s alpha) for the SF-36 scales ranged from 0.81 

(VT) to 0.94 (BP). In addition, a Mental Component Summary scale (MCS) and a Physical 

Component Summary (PCS) scale score can be calculated, with a standardized mean score of 

50 and a standard deviation of 10. A score below 50 indicates worse physical or mental 

health, while a score above 50 indicates better health than the general population.  

 

Independent variables 

 

Sociodemographics and personal medical history 

Questionnaire data were obtained on age, gender, marital status, level of education, 

offspring, personal history of VHL and DNA-status (carrier, 50% at-risk, non-carrier).  

 



Psychosocial impact of VHL 

 66

Family history of VHL 

Respondents were asked whether and, if so, how many first degree relatives (parents, siblings 

and children) were clinically and/or genetically diagnosed with VHL, and the age of the 

participant at which they were first confronted with the VHL-related illness of a family 

member. Parallel questions were posed regarding VHL-related death of a family member.  

 

Psychosocial variables 

Perceived risk: Respondents were asked to report their perceived risk of developing a 

(additional) tumor compared to that of an ‘average person in the Dutch population’  of their 

age (item adapted from Lerman et al.)19. Response categories ranged on a five point scale, 

from ‘lower’ to ‘much higher’. 

 

Social constraints: We used a 9-item questionnaire, adapted from the Social Constraints 

questionnaire20,21. Social constraints reflect the perception of VHL family members that they 

must inhibit themselves from expressing VHL-related thoughts and feelings to others. The 

total score ranges between 9 and 36, with a higher score indicating more social constraints 

(Chronbach’s alpha = 0.56).    

 

Social support: Respondents were asked whether there was at least one person in their social 

network with whom they could share personal problems22. 

 

Family functioning: Impact of VHL on the family was measured with the 12-item General 

Family Functioning (GFF) subscale of the McMaster Family Functioning Scale (FAD)23.  The 

total GFF score ranges between 12 and 48, with a higher score indicating better general 

family functioning (Chronbach’s alpha = 0.89).    

 

Knowledge of VHL: knowledge about VHL was assessed with an adapted version of a 10-item 

questionnaire originally developed for use with women at increased risk of breast cancer. The 

total score reflects the number of correct answers (range 0-10) (Chronbach’s alpha = 0.65)24. 

 

Specialized professional psychosocial support: Respondents were asked if they had ever 

received psychosocial support for VHL and, if so, for which problems/concerns. Those who 

indicated that they had not received professional support were asked if they would have 

liked to have had it and, if so, to describe the problems/concerns that they would have 

wanted to address.  
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Data analysis 

Descriptive statistics were generated to characterize the study sample in terms of 

sociodemographics and clinical background variables, and to document the prevalence of 

VHL-related distress and worries. 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 VHL-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 VHL-related distress and worries, respectively, at the 

multivariate level. Pairwise t-tests were used to compare the mean scores on the SF-36 scales 

of the VHL family members with those of an age- and gender-matched sample drawn from 

the general Dutch population25. Additionally, analysis of covariance, adjusting for age and 

gender, were used to investigate differences in SF-36 mean scores as a function of ‘actual risk’ 

(carrier, at-risk, non-carriers). It was not possible to control for potential clustering effects (i.e., 

multiple family members from the same family) due to the fact that, in 17 of the 37 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  

 

Response rate 

In total, 123 family members (72%) from 37 families completed the questionnaire. No 

statistically significant differences were observed between the respondents and non-

respondents for gender or age.  

 

Sample characteristics 

Sociodemographic data from the 123 participants (mean age= 41 yrs; SD= 14yrs) are 

presented in table 1. Sixty-eight individuals were carriers of a VHL germline mutation. Sixteen 

individuals were at 50% risk and 39 were proven non-carriers. Sixty-six family members were 

diagnosed with/treated for one or more VHL manifestations.  

 

Psychosocial outcomes 

VHL related distress (IES) 

The mean score on the ‘intrusion’ subscale of the IES was 7.7 (SD = 8.5). Thirty-nine percent 

(n=48) of the respondents scored 9 or higher on the IES, indicating clinically relevant, 

moderate to severe levels of VHL-related distress. Thirteen percent (n=16) scored above 19, 

indicating severe levels of distress.  

 



Psychosocial impact of VHL 

 68

Table 1:  Characteristics study population (N=123) 
Variable N (%) 
Actual risk 

‐ Carrier 
‐ At risk  
‐ Non-carrier 

 
68 (55%) 
16 (13%) 
39 (32%) 

Age (mean ± sd (range)) 40.6 ± 14.7 (16-83) 
Gender  

‐ Male 
‐ Female 

 
51 (42%) 
72 (58%) 

Marital status 
‐ married/living together 
‐ Single 

 
94 (76%) 
29 (24%) 

Education level 
‐ low 
‐ Moderate 
‐ High 

 
36 (29%) 
65 (53%) 
22 (18%) 

Children (yes) 78 (63%) 
Diagnosed with/treated for VHL 
- Yes 
- No  

 
66 (54%) 
57 (46%) 

 

VHL- related worries (CWS) 

The mean score on the CWS was 13.9 (SD = 4.8). As shown in table 2, 38% of the carriers 

expressed frequent concerns about the possibility of developing (an additional) VHL tumor, 

and 46% expressed concerns about the possibility that they would require surgery (again) 

due to VHL. Forty-one percent of the total sample reported frequent worries about the 

chance of family members developing a VHL-related tumor (carriers 35%; at-risk 44%; non-

carriers 50%).  

 

Factors associated with VHL-related distress 

As shown in table 3, at the univariate level, female gender, actual risk, a high perceived risk of 

developing tumors, and having experienced the death of a close relative due to VHL during 

adolescence were associated significantly with clinically relevant levels of VHL-related 

distress. Logistic regression analysis indicated that, at the multivariate level, having 

experienced the death of a close relative during adolescence (OR 11.2; 95% CI 1.4 - 86.9) and 

female gender (OR 4.1; 95% CI 1.5 - 10.6) were associated significantly with VHL-related 

distress (see table 4).  One-third of the (pseudo) variance (Nagelkerke’s R²) in VHL-related 

distress was explained by these two variables. 
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Table 2: VHL related worries: percentage often/always worried per item (N=123) 

 Total 
group 

(n=123)      
% 

(a)symptomatic 
carrier group 

 (n=68) 
  % 

At-risk 
group 
(n=16) 

% 

Non-Carrier 
group 
(n=39) 

% 

p-
value 

1. How often have you thought 
about your chances of getting a 
tumor (again)? 

 
 

15 

 
 

25  

 
 

0 

 
 

3  

 
 

.00 
2. Have these thoughts affected 
your mood? 

 
8 

 
15 

 
0 

 
0 

 
.01 

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

 
 

4 

 
 

6 

 
 

6 

 
 

0 

 
 

.32 
4. How concerned are you 
about the possibility of getting 
a tumor one day? 

 
 

25 

 
 

38 

 
 

19 

 
 

5 

 
 

.00 
5. How often do you worry 
about developing a tumor? 

 
20 

 
28 

 
19 

 
5 

 
.01 

6. How much of a problem is 
this worry? 

 
8 

 
12 

 
6 

 
3 

 
.29 

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

 
 

41 

 
 

35 

 
 

44 

 
 

50 

 
 

.33 
8. How concerned are you 
about the possibility that you 
will ever need surgery (again)? 

 
27 

 
46 

 
13 

 
0 

 
.00 

 

 
Table 4: Logistic regression indicating moderate to high levels of distress (IES), n =118.  

 OR 95% CI P values 
Gender  
- male  
- female 

 
 

4.00 

 
 

1.5 - 10.6 

 
 

.01 

Actual risk 
‐ Non-carrier  
‐ At-risk 
‐ carrier  

 
 

.53 
2.94 

 
 

.09 – 3.22 
.68 – 12.63 

 
 

.49 

.15 

Perceived risk of developing a tumor 
‐ low  
‐ medium 
‐ High 

 
 

.25 

.93 

 
 

.06 - 1.12 

.21 - 4.17 

 
 

.07 

.93 

1st degree relative died due to VHL 
‐ No loss 
‐ Childhood (<13 y) 
‐ Adolescence (13-20 y)  
‐ Adulthood (>20 y) 

 
 

1.57 
11.16 
1.73 

 
 

.43 - 5.82 
1.43 - 86.90 

.62 - 4.80 

 
 

.50 

.02 

.29 

Social support  
‐ Yes  
‐ No 

 
 

2.2 

 
 

.69 - 6.82 

 
 

.19 

Abbreviations: OR, odd ratio; CI, confidence interval; OR = odds ratio refers to comparison with the cate- 
gory listed first; 5 missing cases in this analysis. 
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Table 3: Variables associated with VHL related worries (CWS) and distress (IES) at a univariate level (N=123) 

Variable CWS 
 
 

 

IES 
Low  

distressed 
(n=75) 

IES 
Moderate to high 

distressed 
(n=48) 

 Mean (sd) N (%) N (%) 
Actual risk 

‐ Carrier 
‐ 50% at-risk 
‐ Non-carrier 

 
15.6 (5.3)** 
13.5 (2.9)** 
10.9 (2.3)** 

 
36 (53%)* 
14 (88%)* 
25 (64%)* 

 
32 (47%)* 
2 (12%)* 

14 (36%)* 

Age º -.087 41.6 ± 14.3 38.9  ± 15.1 
Gender  

‐ male 
‐ female 

 
13.9 (4.4) 
13.9 (5.1) 

 
39 (76%)** 
36 (50%)** 

 
12 (24%)** 
36 (50%)** 

Level of education 
‐ low 
‐ moderate 
‐ high 

 
14.6 (5.7) 
13.7 (4.3) 
13.2 (4.5) 

 
20 (56%) 
38 (59%) 
17 (77%) 

 
16 (44%) 
27 (41%) 
5 (23%) 

Children  
‐ yes 
‐ no 

 
13.8 (5.3) 
13.9 (3.8) 

 
47 (60%) 
28 (62%) 

 
31 (40%) 
17 (38%) 

Diagnosed with/treated for VHL 
‐ yes 
‐ no 

 
16.0 (5.2)** 
11.4 (2.6)** 

 
39 (59%) 
36 (63%) 

 
27 (41%) 
21 (37%) 

Social support 
‐ yes 
‐ no 

 
13.4 (4.6)* 
15.7 (5.1)* 

 
64 (65%) 
10 (44%) 

 
35 (35%) 
13 (56%) 

Social constraints º .283** 16.1 ± 3.3 16.8 ± 2.6 
Risk perception of developing a tumor 

‐ low 
‐ moderate 
‐ high 

 
11.9 (3.5)** 
12.9 (4.1)** 
17.9 (4.7)** 

 
31 (63%)** 
28 (78%)** 
14 (41%)** 

 
18 (37%)** 
8 (22%)** 

20 (59%)** 

Knowledge of VHL  º .104 6.7 ± 2.3 6.4 ± 1.9 
Family functioning º -.026 30.2 ± 2.2 29.9 ± 2.3 
Received psychosocial support 

‐ yes 
‐ no 

 
14.9 (4.9) 
13.5 (4.7) 

 
18 (53%) 
57 (64%) 

 
16 (47%) 
32 (36%) 

1st degree relative diagnosed with VHL 
‐ no VHL 
‐ childhood ( < 13 y) 
‐ adolescence (13-20 y) 
‐ adulthood (> 20 y) 

 
13.9 (6.2) 
14.4 (4.7) 
14.4 (8.6) 
12.8 (3.8) 

 
9 (69%) 

28 (58%) 
11 (52%) 
26 (65%) 

 
4 (31%) 

20 (42%) 
10 (48%) 
14 (35%) 

Nr of 1st degree relatives with VHL 
‐ none 
‐ 1-2 
‐ 3 or more 

 
12.9 (7.0) 
13.7 (4.0) 
14.3 (5.0) 

 
6 (75%) 

32 (62%) 
33 (58%) 

 
2 (25%) 

20 (38%) 
24 (42%) 
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Continued 
1st degree relative died due to VHL 

‐ no loss 
‐ childhood ( < 13 y) 
‐ adolescence (13-20 y) 
‐ adulthood (> 20 y) 

 
13.3 (4.4)** 
13.8 (4.2)** 
18.6 (5.5)** 
13.5 (4.8)** 

 
38 (65%)* 
12 (67%)* 
2 (20%)* 

23 (62%)* 

 
20 (35%)* 
6 (33%)* 
8 (80%)* 

14 (38%)* 

 
Nr of  1st degree relatives who died of VHL 

‐ none 
‐ 1-2 
‐ 3 or more 

 
 

13.5 (4.4) 
14.9 (5.2) 
11.3 (2.7) 

 
 

37 (65%) 
30 (56%) 
6 (60%) 

 
 

20 (35%) 
24 (44%) 
4 (40%) 

* statistically significant associated (p ≤ .05), ** statistically significant associated (p ≤ .01) 
º For these variables Pearson correlations are reported for the CWS and mean scores and sd’s for the IES.  

 
 

Factors associated with VHL related worries  

Factors associated significantly with VHL-related worries at the univariate level (see table 5) 

were entered in a linear regression model. Those diagnosed with/treated for VHL, with a 

higher level of social constraints, with a high perceived risk of developing tumors, and those 

who experienced the loss of a close relative due to VHL during adolescence were significantly 

more prone to experience higher levels of VHL-related worries. In total, this set of variables 

explained 45% of the variance (R²) in VHL-related worries (see table 5).  

 

 
Table 5: Linear regression analysis VHL related worries  (CWS). (N=123) 

The total variance explained (R²) with this model is 45%. 

Variable Β (SE) 
 (unstandardized) 

p-value 

Actual risk 
‐ Non-carrier 
‐ At-risk 
‐ Carrier  

 
 

2.2 (1.3) 
1.8 (1.4) 

 
 

.08 

.19 

Diagnosed with/treated for  VHL (no) -2.5 (1.1) .02 
Social support (yes) -1.1 (.91) .25 
Social constraints .26 (.12) .03 
Perceived risk of developing a tumor 

‐ low 
‐ moderate 
‐ high  

 
 

-1.6 (1.1) 
2.5 (1.2) 

 
 

.13 

.04 

1st degree relative died due to VHL 
‐ No loss 
‐ Childhood (<13 y) 
‐ Adolescence (13-20 y)  
‐ Adulthood (>20 y) 

 
 

-.12 (1.0) 
3.2 (1.3) 
1.4 (.81) 

 
 

.91 

.02 

.09 

B (SE) refers to comparison with the category listed first. 
 

 71 
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Health-related quality of life (SF-36) 

Mean scores on the SF-36 scales, and on the PCS and MCS scales were comparable to those of 

the age- and gender-matched reference group from the general Dutch population, with the 

exception of the ‘general health’ scale, where the VHL family members scored significantly 

worse (p = .007) (see table 6).  

 

Table 6 also shows that the carrier group scored significantly worse than the non-carrier and 

at-risk groups on the ‘general health perceptions’ scale. Additionally, the carrier group also 

scored significantly worse on the ‘physical functioning’ and the ‘role limitations due to 

physical health problems’ scales, as compared to the non-carrier group. The carrier group 

also scored significantly worse on the PCS scale (p = .003).  

 

Need for and use of professional psychosocial support. 

Twenty-eight percent (n=34) of the respondents had received specialized professional 

psychosocial support (33% of those who were moderately to severely distressed). Carriers 

had more frequently received professional psychosocial support than those at 50% risk and 

non-carriers (p=.04). In addition, we found that 28% of those who had not received 

professional support would have liked to, and one-third indicated that they still would be 

interested in seeing a professional caregiver.  

 

The most important issues addressed by the VHL family members during psychosocial 

counseling were: coming to terms with VHL, in general (74%), fear of developing a 

(additional) VHL-related tumor (47%), learning to cope with the DNA-test result (29%) and 

learning to cope with the loss of a family member due to VHL (27%). 

 

For those family members who did not, but would have liked to have received professional 

support, the most important psychosocial issues were: fear of family members developing a 

(additional) tumor (57%), fear of developing a (additional) tumor themselves, how to cope 

with the DNA-test result and worries about insurance and home mortgages (52%).  

 

Sixty-two percent of the total sample felt that professional psychosocial support should be 

offered routinely. The most frequent preferred moments were: at the time of the clinical 

diagnosis (58%), at the time of a VHL-related operation (58%) and/or immediately after the 

DNA test results (43%).  
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Table 6: Quality of Life: comparison of (raw) mean scores on the sf-36 domains (N=123) 

HRQOL Dutch 
Reference group 

(n=123) 

VHL 
total group 

 
(n=123) 

VHL 
carrier group 

(n=68) 

VHL 
at-risk group 

(n=16)  

VHL 
non-carrier group 

(n=39)  

 mean (sd) mean (sd) mean  (sd) Mean (sd) mean  (sd) 
SF-36 scales      
Physical functioning 87.1 (18.6) 87.0    (19.8) 84.0 (21.8)º 98.1 (4.4.)  87.8 (18.4)º 
Role functioning physical 77.7 (36.1) 79.3    (36.7) 70.5 (41.7)º  92.2 (25.4)  89.1 (26.8)º 
Bodily pain 76.6 (22.7) 81.0    (25.1) 77.4 (28.1)  87.5 (24.7) 84.6 (18.5) 
General Health  73.2 (16.8)* 65.6    (25.1)* 59.0 (25.3) ºª    77.1 (19.9) ª   72.3 (23.6) º 
Vitality 67.5 (17.9) 65.7    (20.1) 64.0 (20.7)  72.5 (18.5) 65.9 (19.5) 
Social functioning 85.1 (23.3) 84.0    (23.1) 80.5 (25.7)  90.6 (21.7) 87.5 (17.7) 
Role functioning emotional 83.7 (30.5) 82.5    (33.5) 79.6 (36.2)  87.5 (29.5) 85.5 (30.4) 
Mental health 76.5 (18.6) 77.0    (17.8) 75.2 (18.8)    84.3 (12.1)  77.2 (17.6) 
SF-36 summary scales      
Physical component summary (PCS) 50.1 (8.9) 49.9 (10.2) 47.5 (11.2) º ª 54.5 (6.0) ª 52.2 (8.4) º 
Mental component summary (MCS) 51.5 (10.1) 51.1 (9.4) 50.5 (10.3) 53.2 (8.2) 51.2 (8.3) 

Possible range for the SF-36 scales: 0 (poor functioning) to 100 (best functioning); SF-36 summary scales have a mean norm score of 50 and a standard deviation  
of 10. A score below 50 indicates worse physical or mental health, while a score above 50 indicates better health than the reference population. 

- * significant difference between age and gender matched Dutch reference group and VHL total group (p ≤ 0.05);  
- post hoc (LSD) pairwise comparisons between actual risk groups corrected for age and gender effects ( p ≤ .05): 
                            º significant difference between carrier and non-carrier group 
                                                                          ª significant difference between carrier and at-risk group 
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DISCUSSION  

 

To our knowledge, this study is the first to report on the psychosocial impact of Von Hippel-

Lindau disease (VHL). The results provide a comprehensive assessment of VHL-related 

distress and worries and the HRQL of 123 family members from the majority of the Dutch VHL 

population.    

 

Despite the fact that VHL family members report levels of HRQL comparable to their general 

population peers, approximately 40% report clinically relevant levels of VHL-related distress. 

When examined per actual risk status, this approaches nearly 50% among the carriers and, 

possibly even more striking, over one-third among the non-carriers. As hypothesized, these 

rates are substantially higher than those reported for the more common forms of hereditary 

cancer4,5,8. Variations in disease characteristics and preventive treatment options may be a 

possible explanation for these higher rates of distress. As compared to other hereditary 

cancer syndromes, in VHL it is more difficult to predict when VHL-related illness will manifest 

itself1. In addition, VHL family members have a lifelong risk of developing multiple primary 

tumors and, except for periodic surveillance, no preventive options are available. In contrast, 

in the case of HBOC, risk-reducing preventive options are available (e.g., bilateral prophylactic 

mastectomy) that reduce the risk of developing breast cancer to less than 1%26. A possible 

explanation for the high percentage of non-carriers experiencing heightened levels of 

distress is that they may feel responsible for the future of their relatives who do carry the VHL 

mutation and/or feel guilty about their non-carrier status 27.  

 

The third aim of the study was to identify variables associated with heightened levels of VHL-

related distress and worries. As has been reported in other studies 13,28,29, we found that 

heightened levels of distress are strongly associated with having experienced the VHL-

related death of a close relative at a relatively young age. Similarly, our finding that female 

gender is associated significantly with VHL-related distress is in accordance with early studies 

of other hereditary cancer syndromes7. Those diagnosed with/treated for VHL, with a high 

perceived risk to develop a (additional) tumor9 and with high social constraints11 reported 

more VHL-related worries.  

 

The last aim of the study was to investigate the perceived need for and use of professional 

psychosocial support (PSS). One-third of those with heightened levels of distress had 

received PSS, and approximately one-third of those who did not receive PSS would have 

wanted to. The majority of the study participants would recommend that PSS be offered 

routinely, especially at time of diagnose and pre- and postoperatively.  
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Clinical relevance 

It has been proposed that psychological distress should be considered as the sixth vital sign 

to be checked routinely along with pulse, respiration, blood pressure, temperature and 

pain30. However, from the literature it is known that the ability of physicians to recognize 

patients’ distress is suboptimal31. Therefore, we would recommend the use of a simple 

screening tool/problem checklist at various key points in time (e.g. during the initial visit, at 

time of diagnose, annual surveillance, progression of the disease, pre- and postoperatively) 

to identify those individuals with heightened levels of distress and/or those in need for 

additional professional psychosocial support. Such a screening tool for use in cancer genetics 

is currently being developed (Bleiker et al., Dutch Cancer Society, Project Grant NKI 2008-

4016). As part of the screening procedure, special attention should be paid to those who 

have lost a close relative to a VHL-related illness before the age of 20, and especially during 

adolescence. The use of a screening tool can aid the primary treating physician to identify, in 

a systematic and efficient manner, those VHL family members in need of help, and may 

improve doctor-patient communication. If deemed appropriate, physicians can refer to a 

specialist (e.g. psychologist, social worker) or to a patient support group like the VHL Family 

Alliance.  
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