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INTRODUCTION

Individuals who are at high risk of developing cancer can opt for genetic counseling and, if 
indicated, DNA-testing.1 The procedure of genetic counseling usually follows a traditional 
model 2, 3 that includes the completion of a family history questionnaire by the counselee, 
a counseling session, and a final session in which the possible DNA-test is disclosed 4, 5 
and medical advice is given.6, 7 The counselee might receive recommendations to follow 
a screening program (e.g., regular mammograms in the case of heightened risk of breast 
cancer, or colonoscopies in the case of Lynch Syndrome), or to consider undergoing 
prophylactic surgery (e.g., surgical removal of the breasts and ovaries in case of mutation 
positive BRCA1/2, or removal of the stomach in case a CDH1-mutation is found).6

Being a member of a family with a cancer history and requesting genetic counseling for 
cancer is psychologically burdensome for some counselees. Approximately one-quarter of 
counselees experience high levels of anxiety, depression, and/or distress that may warrant 
the need for extra psychosocial services.8 Even more counselees, around 70%, experience 
a broader range of problems that are related to the cancer genetic counseling setting.9 
Communication during genetic counseling is primarily focused on counselees’ family 
cancer history.10 The use of a questionnaire might facilitate the discussion of psychosocial 
problems.11-13

In this thesis, we reported on two studies. First, we developed and tested a questionnaire 
with items on psychosocial problems that are relevant for the cancer genetic counseling 
setting. Second, after developing and testing this questionnaire, we performed a 
randomized controlled trial to assess the efficacy of the routine use of the questionnaire 
in clinical practice as a means of facilitating communication of psychosocial problems in 
cancer genetic counseling. We hypothesized that providing the genetic counselor with 
the results of the questionnaire would lead to more frequent discussions of psychosocial 
problems, increased counselors’ awareness and management of these problems and, 
ultimately, a decrease in counselees’ distress and cancer worries.

Here we summarize and discuss the main findings of our studies, the implications of our 
findings for clinical practice, as well as future research directions. 
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SUMMARY AND DISCUSSION OF THE MAIN FINDINGS

Specific psychosocial problems of counselees in cancer genetic counseling
We first investigated the specific psychosocial problems as experienced by counselees 
in the cancer genetic counseling setting. We performed a review of the literature 
(Chapter 2). The aim of the review was to include studies with a broad focus; it did not 
include studies that investigated specific problem areas. Numerous studies have been 
conducted on specific problem areas or issues, as identified in this review. For example, 
many studies have focused on the familial impact of cancer and the communication with 
the family.14-26

Out of 25 selected papers, we identified six important problem themes including specific 
issues that are relevant to counselees. The first theme was ‘coping with cancer risk’, which 
includes issues related to the reassessment of life and priorities such as changing lifestyle 
behavior or adopting a fatalistic view of life, and issues related to decisional conflict 
such as whether or not to undergo the DNA-test or to have children. The second theme 
was ‘practical problems’, which includes issues such as employment or difficulties with 
obtaining insurance. The third theme was ‘family and social problems’, which includes 
issues related to communication problems with family members or feeling responsible 
for family members. The fourth theme was ‘children-related problems’, which includes 
concerns for children’s increased risk, and guilt towards children. The fifth theme was 
‘living with cancer’, which includes concerns about cancer being a continuing issue, and 
negative emotions regarding (the risk of ) developing cancer. Finally, the sixth theme was 
‘emotions’, which includes both negative emotional reactions such as stress, fear and 
feelings of loss, and positive emotional reactions such as reassurance, relief and reduced 
anxiety.

Measures frequently used to estimate the psychological impact of cancer genetic 
counseling tend to be generic in nature,27-30 including such measures as the Hospital 
Anxiety and Depression Scale (HADS), the State Trait Anxiety Inventory (STAI), the Impact 
of Event Scale (IES), and the Center for Epidemiologic Studies Depression Scale (CES-D).31-33 
However, as described in our review (Chapter 2), ‘emotions’ is only one of the six themes 
relevant to the assessment of the psychosocial impact of genetic counseling and testing. 
Again, the majority of counselees do not suffer from high levels of distress, anxiety, and/
or depression.30, 34-40 However, this does not imply that counselees do not experience a 
broader range of problems at a subclinical but still relevant level. It is widely recommended 
that counselors perform a psychological assessment that includes the broader range of 
problems that can be experienced during genetic counseling.3-5, 41

Development and testing of the questionnaire
Based on the literature, interviews with experts from the field, and interviews with former 
counselees, we developed a new questionnaire (Chapter 3). This Psychosocial Aspects of 
Hereditary Cancer (PAHC) questionnaire contains 26 items, which are organized into six 
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domains. We subsequently tested the questionnaire, supplementing it with the Distress 
Thermometer (DT). We established a single cutoff of 3 for all items of the six domains of the 
PAHC questionnaire. This means that if one (or more) item(s) in a domain is experienced as 
“quite a bit” or “very much” a problem, the domain is considered a positive case, and the 
domain warrants extra attention by the counselor. Furthermore, we established a cutoff 
of 4 for the DT. Thus if an item is rated as a 4 or higher, this indicates that general distress 
should be discussed during the counseling session.

The PAHC questionnaire, together with the DT, is intended to be used as a first-line 
screening instrument. The screening properties with the established cutoffs on the 
questionnaire and DT are not sufficient to recommend using the instruments in a strictly 
diagnostic manner. If used as a diagnostic tool only, distress screening has proven not 
to be beneficial for patients in oncology practice,42 nor for screening for depression in 
primary care.43 Ultra-short screening instruments used to identify psychological disorders, 
such as depression or distress, generally do not yield high sensitivity in combination with 
high positive predictive value, which is preferable if one is interested in identifying true 
cases. In fact, most of the questionnaires and screening instruments perform best when 
identifying those individuals who do not exhibit any psychological disorders. Thus the 
questionnaires yield high specificity combined with a high negative predictive value.44, 45 
In a study that identified thresholds on the QLQ-C30, a similar pattern of relatively high 
specificity and high negative predictive value was found, including low positive predictive 
values, which means that many false positives are being identified.46 Questionnaires, 
when used as a screening instrument in clinical practice, should therefore be used in 
combination with a second-line screen, such as a triage from a nurse or physician.43, 46-48 
Simply asking follow-up questions on a positive screen of a screening instrument would 
require minimal effort, but one should avoid ‘alert fatigue’, the possible unwillingness 
of clinicians to communicate about issues because of the many false positives that are 
detected by the first-line screening instrument.46 Second-line screening, or triage, has 
been shown to alleviate distress in oncology practice.49

Prevalence of specific problems
In Chapter 3 and 4, we described the testing of the screening properties of the PAHC 
questionnaire. Also, in secondary analyses of these data we were able to estimate the 
prevalence of specific problems experienced during genetic counseling. Preceding the 
genetic counseling session, more than half of the participants experienced three or 
more problems across the domains of the PAHC questionnaire (Chapter 4). Prevalence 
rates of the problems were as high as 84% for problems with living with cancer, and 
approximately 45% for the domains ‘hereditary predisposition’, ‘family and social issues’, 
and ‘child-related issues’. Two papers of Bennett and colleagues have reported on the 
prevalence of specific problems during genetic counseling, estimating the prevalence 
of specific problems to be up to 73%.9, 50 They did not, however, include (an) item(s) on 
‘living with cancer.’ Furthermore, we found that correlations between the scores on the 
PAHC questionnaire and those of measures of general distress were low, except for the 
domain ‘general emotions’, which has great conceptual overlap with distress (Chapter 4). 
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These results indicate that specific problems are of a different order than general distress. 
This again stresses the need to include more situation specific items when assessing the 
psychosocial impact of cancer genetic counseling.27-30

We designed a randomized, controlled trial to assess the efficacy of the routine use of 
the PAHC questionnaire in clinical practice (Chapter 5). In Chapter 7, we reported 
the results of the second phase of the trial as well as the prevalence and differences of 
specific problems as assessed with the PAHC questionnaire between the intervention 
and control group during the course of the trial. During the trial, one month after the 
test disclosure session, there was a statistically significant decrease in the prevalence of 
specific problems on the domains ‘hereditary predisposition’, ‘practical issues’, ‘living with 
cancer’, and ‘child-related issues’. However, five months after the test result disclosure, 
only the domains ‘practical issues’ and ‘general emotions’ were significantly lower than the 
levels at the time of the initial counseling session. The prevalence of problems in the other 
domains returned to the higher levels at the moment of the initial counseling, and that of 
‘family and social issues’ had increased significantly five months after DNA-test disclosure 
(Chapter 7). The high prevalence of problems concerning the family is in accordance 
with the large amount of literature available on the impact of cancer genetic counseling 
within families.14-26 Currently, the efficacy of providing extra information and counseling 
to families after receiving their DNA-test is being investigated.51, 52

We found that 21% of counselees experience problems in the domain ‘general emotions’ 
(the only domain of the PAHC questionnaire associated significantly with general 
distress) at the initial counseling session. This percentage suggests that only a minority of 
counselees experience high levels of distress. This is not too dissimilar from the prevalence 
rate of 25% high distress levels reported by several reviews on the psychological impact of 
cancer genetic risk assessment.8, 36-38, 40, 53

Need for extra psychosocial services
Another aim of the study was to obtain information about the perceived need for 
additional, psychosocial services. We found that, at the moment of the initial genetic 
counseling session, between 13% (‘living with cancer’) and 30% (‘child-related issues’) 
of counselees expressed such need (Chapter 3). In the trial, approximately one-fifth 
expressed this need at the moment of counseling, and only five percent at follow-up five 
months after test disclosure. A total of 14% indicated that they had had contact with a 
psychosocial worker during or after the genetic counseling procedure (five months after 
follow-up) (Chapter 7).

In two studies in families with the hereditary cancer syndromes Von Hippel-Lindau disease 
(VHL) and Familial Adenomatous Polyposis (FAP), which included participants who did not 
know their DNA status (i.e., 13% and 10%, respectively), it was reported that approximately 
one-third of the moderately to severely distressed participants indicated an unmet need 
for extra psychosocial services.54, 55 The uptake of specialized professional services of the 
complete samples was 28% for VHL, and 17% for FAP.54, 55 No data were reported on the 
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need for psychosocial services of those that were not moderately or severely distressed, 
and estimates of the psychosocial support needs of the total sample might be somewhat 
lower. Additionally, those who did receive psychosocial support were left out of these 
analyses. In another study including counselees for Hereditary Breast and Ovarian Cancer 
(HBOC) the need for psychosocial services was estimated to be 27% during counseling 
and 16% three months after the final counseling session, and the actual use of additional 
services was 20% and 4%, respectively.28 Thus the prevalence of self-reported need for 
additional psychosocial counseling found in our study (which consisted predominantly 
of HBOC counselees) was similar to that reported in an earlier study of HBOC counselees, 
and was lower than that reported in the studies that included families of hereditary 
cancer syndromes that have a lower population incidence (e.g., VHL, FAP). The actual 
use of specialized psychosocial services was different across the studies, but in ours it 
was somewhat lower. This lower use of psychosocial services during or following genetic 
counseling might reflect the fact that a relatively high percentage of participants reported 
having used such services prior to requesting cancer genetic counseling. In total, 34% of 
the participants reported to have had five or more former contacts with a psychosocial 
worker or psychologist.

Detecting individuals with problems
Many studies have investigated the contribution of sociodemographic and clinical 
‘risk factors’ as predictors of psychosocial problems or distress. However, as reported in 
Chapter 4, none of the basic sociodemographic and clinical variables were identified as 
important predictors of distress or specific problems at the moment of genetic counseling, 
explaining only a small percentage (2-14%) of the variance in distress (HADS or DT) or the 
six problem domains. These findings are in line with those of the study of Douma and 
colleagues, who also could not identify sociodemographic or clinical variables as major 
contributors of variance in general distress in a sample of counselees for FAP.55 Therefore, 
attempts at detecting counselees who experience distress and psychosocial problems 
should not focus primarily on these risk factors.

A recent review described a number of risk factors for psychological distress among 
women at increased risk of developing breast cancer.56 Most of these risk factors were 
personality characteristics, such as personal traits, self-concept, appraisal, and coping 
strategies. Social factors that were identified were experiences with cancer-related events 
in the family, family communication, and social support from the partner. Many of these 
risk factors, and particularly those that are social and thus more readily assessable, have 
been included in the Vulnerability Index for High-Risk Women.57 Some overlap is present 
between the risk factors included in this index and items of the PAHC questionnaire (e.g., 
family communication, cancer-related events, social support). However, risk factors do not 
imply that a person experiences this factor as problematic and therefore we would argue 
that a problem-focused approach would be more useful in clinical practice.

Routine use of the PAHC questionnaire during genetic counseling
In the first phase of our trial, we hypothesized that providing counselors with the 
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results of the PAHC questionnaire, completed by the counselee prior to the counseling 
session, would increase the number of psychosocial problems discussed, as well as the 
counselors’ awareness and management of these problems. Secondary hypotheses were 
that providing counselors with the results of the PAHC questionnaire would increase the 
likelihood that the genetic counselor would initiate discussion of psychosocial problems, 
and would result in less distress and cancer worries, and increased satisfaction with the 
genetic counseling. Finally, we hypothesized that the use of the PAHC questionnaire 
would not significantly lengthen the duration of the genetic counseling session 
(Chapter 6).

We observed a statistically significant but relatively small effect (effect size of 0.15) of the 
intervention on the frequency with which problems were discussed during the counseling 
session. The small effect size could suggest that the counselors already addressed many 
of the problems included in the PAHC questionnaire during the counseling session, as 
recommended by guidelines (i.e., a ceiling effect).3-5 Another possible explanation for 
the small effect size might be low compliance of the counselors with the intervention. 
However, we observed that the PAHC questionnaire was mentioned explicitly in 80% 
of the counseling sessions in the intervention group. The effect size of 0.15 was smaller 
than that found in similar studies.58-60 Some of these other studies did not, however, 
control for differences between clinicians,59, 60 which might lead to smaller main effects. 
Counselors in our study also had more time to discuss all medical and psychosocial issues 
(i.e., mean duration of a counseling session is approximately 40 minutes), in contrast with 
consultations of the clinicians in other studies where the average duration ranged from 
13 to 20 minutes.

The largest and most clinically relevant effect, with ICC’s ranging between 0.36 and 
0.52, was found on counselors’ awareness of their counselees’ problems, which was of a 
similar magnitude to that found in the study of Hilarius and colleagues.60 No statistically 
significant difference was found regarding patient management, an outcome measure 
with mixed results elsewhere in the literature.13, 61-63 At least one problem management 
action was initiated in 50% of the sessions in the control group, indicating a high base 
rate. The actual use of psychosocial services was low in both groups, which, again might 
reflect the relatively high use of such services prior to cancer genetic counseling.

Another finding that has frequently been reported in the literature is the absence of a 
statistically significant effect of the intervention on more distal outcomes, such as health-
related quality of life or distress.12, 63, 64 In contrast, we did find such an effect on general 
distress, which was both statistically significant and clinically relevant, and of a magnitude 
that was greater than that reported in another study on distress.47, 65 The mean between-
group difference observed on the HADS exceeded the estimated minimal important 
difference of 1.5 points.66 A possible explanation for the fact that our study found an effect 
on distress levels while many other have not, is that our study was targeted primarily at 
psychosocial issues, whereas some other studies focused on a broader range of problems 
and somatic symptoms. Targeted and specific interventions might have a higher 
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chance of being successful at finding a difference with regard to related outcomes.65, 67 
Unfortunately, our data and coding of the audiotapes could not provide insight into the 
mechanisms that might have led to these findings, and thus further research is needed. 
For example, it may be that the counselors, having been prompted to attend to their 
counselees’ psychosocial problems by means of the PAHC questionnaire summary, may 
have had more empathic responses to their counselees’ emotional cues. Such empathetic 
responses have been reported to be associated with lower depression levels in another 
study in the cancer genetic counseling setting.68

As hypothesized, we found no significant between-group differences in the duration of 
the counseling sessions, a finding that is similar to that reported in previous studies.58,59,62 
Although comparable studies reported that a similar intervention had a significant, 
positive effect on satisfaction levels,11, 61 we did not observe such effect in our trial. This 
was probably due to a ceiling effect, as almost all counselees were very satisfied with the 
genetic counseling process. In any case, no major adverse effects were identified in this 
study, which strengthens our view that this simple intervention is not only efficacious, but 
also can be practically implemented in clinical practice.

Routine use of the PAHC questionnaire after genetic counseling
In the second phase of the trial, we added a telephone session, which included an 
intervention similar to that used in the first phase, to detect individuals experiencing 
problems four weeks after the possible test disclosure. We tested the same hypotheses 
as in the first phase of the trial, as described above, and added the hypothesis that the 
intervention would significantly reduce specific psychosocial problems over time. However, 
the results indicated that the intervention only had a significant effect on the counselors’ 
awareness of the problem domain ‘practical issues.’ None of the other hypotheses (i.e., 
increase of discussion of problems, the management of problems, satisfaction, decrease 
of general distress, cancer worries, and specific problems) were supported by the data 
(Chapter 7).

Based on our results presented in Chapter 7, we concluded that it is not efficacious to 
systematically conduct a telephone session with all counselees one month after the 
final counseling session. The two main limitations of the second phase of the trial were 
a small sample size, which made it difficult to find statistically significant between-group 
differences, and the low prevalence of self-reported problems as described earlier in 
this chapter. This low prevalence of problems may, in part, explain the null findings on 
several outcomes of the second phase of the trial, such as the discussion of problems, 
management of the problems, and acceptability of the intervention. The small sample 
size prohibits us from drawing definite conclusions about the efficacy of the intervention. 
However, of specific interest is the possible between-group difference regarding general 
distress over time. Although not statistically significant, the difference exceeded the 1.5 
point difference used as a criterion for minimal important difference for the HADS.66 Also, 
the effect size of 0.31 was similar to that found in the first phase of the trial, and was 
higher than that reported in similar studies.47, 65 This suggests a sustainable effect of the 
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intervention over time and/or a salutary effect of the intervention in the second study 
phase. The effect found on cancer worries in the first study phase was not observed in the 
second phase, but this may have been due to the fact that that the mean cancer worry level 
of the control group had decreased over time as well. Combined, these findings suggest 
that the intervention in the first phase of the study may have resulted in a relatively rapid 
decline in cancer worries.

In terms of acceptability of the telephone session, participants were more positive than 
the genetic counselors. A negative (or at least absence of a positive) attitude of clinicians 
towards screening for distress has been reported as an important barrier to successful 
implementation of such a screening intervention.13 The acceptability of screening has not 
been reported in most studies of the routine use of patient-reported outcomes in daily 
clinical practice; when reported, attitudes have generally been favorable.13 In our study, 
which had mixed results regarding acceptability of the telephone session, participants 
indicated that the telephone session might be most useful for those who are in need 
of a telephone session, and thus the counselors should limit the telephone sessions to 
counselees who have difficulty coping with their (mutation positive) DNA-test results.

To our knowledge, no systematic psychosocial follow-up intervention for all cancer 
genetic counselees has been reported in the literature. Van Oostrom and Tibben proposed 
telephoning all mutation positive counselees 2 to 3 weeks after the final counseling 
session.2 This might be useful in terms of discussing medical information. With regard 
to psychosocial issues, results from our study suggest that contacting counselees five 
months after the counseling session might be more beneficial than short-term follow-up.

METHODOLOGICAL ISSUES

Two studies have been described in this thesis: the development and testing of the PAHC 
questionnaire, and the evaluation of the efficacy of administering the PAHC questionnaire 
in clinical practice. Both studies have some limitations and strengths that should be 
discussed.

In the first study, we developed and tested the PAHC questionnaire. As part of that 
study, we assessed the inter-rater reliability of the social workers’ ratings of participants’ 
problems. Analyses were first performed for each social worker separately, and differences 
between social workers were found. However, conclusions for all results across the social 
workers were similar. Furthermore, no other gold standard was available, and our study 
procedures were similar to those of other questionnaire validation studies. A second 
limitation concerns the timing of the involvement of former counselees in developing 
the questionnaire. Although we did include the opinion of 30 individuals during the 
development stages, it might have been better if more individuals were asked for their 
opinion at an earlier stage of development.
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In the second study, we performed a randomized controlled trial on the efficacy of 
the routine use of the PAHC questionnaire in clinical practice. Unfortunately, it was 
not possible to blind the participants, counselors, or the researchers (i.e., raters of the 
audiotapes) to the randomization due to the nature of the intervention (i.e., feedback of 
the results of the PAHC questionnaire). At the counselors’ level this might have resulted in 
a contamination effect. However, if this effect was present, it would have a conservative 
effect on the results, favoring the control group. Second, due to a slower accrual rate and 
the limited time available for the completion of the trial, we had a substantially smaller 
sample size in the second phase. This limited statistical power in the second phase of 
the trial may explain, at least in part, the failure to observe statistically significant group 
differences in general distress, although the effect sizes were similar to those in the first 
trial phase. Third, the genetic counselors’ were not particularly enthusiastic about the 
added telephone session. Such lack of enthusiasm might not only reflect the counselors’ 
experience with the intervention, but might also have impacted on other outcomes (i.e., 
discussion of problems or management of problems). Importantly, the counselees in the 
intervention group generally found the intervention, both during genetic counseling and 
at the time of the telephone session, to be useful, at least for those who express the need 
for such a follow-up.

In both studies, the participation rate was only moderate, although comparable to other 
similar studies within the same context in the Netherlands.69, 70 Of those eligible for the 
trial, only 48% participated, and in the development and testing study 53% agreed to 
participate. However, in both study groups the participants did not differ from the 
non-participants on available sociodemographic and clinical background variables 
(i.e., distribution of age, sex, former cancer diagnosis, known mutation in the family). 
Furthermore, in the development and testing study, a lower response rate was considered 
less important since we focused on comparing the ratings of both the participants and 
social workers of the problems within subjects in order to establish the thresholds on 
the questionnaire. Low participation rates in both studies might be due to the fact that 
counselees already had to complete a family history questionnaire prior to genetic 
counseling, which might have lowered their willingness to participate.

Our studies also had a number of methodological strengths. First, in developing the 
PAHC questionnaire, we included input from both professionals and former counselees. 
This was done in the interest of the content validity of the questionnaire, which is critical 
if it is to be used as a checklist and first-line screener in clinical practice. Second, we 
established a cutoff for the PAHC questionnaire domains, indicating areas that warrant 
further discussion during the genetic counseling session. This is an important step in 
identifying counselees who experience problems, and in the interpretation of the results 
for counselors who know that this threshold identifies the majority of counselees who 
experience mild to more severe problems. Third, the multicenter, randomized design of 
the trial enables us to draw stronger conclusions regarding the efficacy of the intervention 
in clinical practice. Finally, our use of multiple outcomes in the trial, all of which are relevant 
for the clinical practice setting, increased the comprehensiveness with which the efficacy 
of the intervention was investigated. 
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CLINICAL IMPLICATIONS

The future of cancer genetic counseling and testing faces a multitude of challenges. 
First, the number of counselees is still increasing each year, reflecting the growing public 
awareness of the possibility of such testing, and the scientific advances being made in 
identifying genes that are associated with a higher risk of developing cancer. As a result 
of the increased volume of individuals seeking genetic counseling and testing, a variety 
of service delivery models have been developed and investigated; models intended to 
accommodate the growing number of counselees, while continuing to provide high-
quality genetic counseling. The new models are increasingly pointing toward service 
delivery with less personal contact, such as counseling by phone,71 disclosing test results by 
mail,72 or providing a DNA-test without a counseling session.73 Although many counselees 
do not experience serious levels of distress related to genetic counseling and testing, a 
subgroup still does.8 Furthermore, based on our results, the large majority of counselees 
experience significant psychosocial problems during and after the process of genetic 
counseling and testing. If new methods for service delivery are tested, these specific 
problems should be taken into account. One way of doing so would be to implement the 
PAHC questionnaire in clinical practice.

Based on the results of our studies, we would recommend implementing the PAHC 
questionnaire in the clinical practice of cancer genetic counseling. Within the present, 
more traditional model of counseling, it might be done easily by including the PAHC 
questionnaire with the family cancer history questionnaire that is already being sent 
to the counselee prior to the first genetic counseling session. Alternatively, the PAHC 
questionnaire could be completed prior to counseling via a patient portal on the internet, 
or even in the waiting room immediately prior to the counseling session via a tablet 
computer.

We do not recommend following-up on all counselees one month after the final counseling 
session. As suggested by many of the counselees who participated in our trial, it might be 
more appropriate and efficient to inquire about counselees’ need/desire for a follow-up 
telephone session five months after receiving their test results. This would result in only 
a subset of counselees receiving such a follow-up session. This could be done by means 
of a simple question, or by administering the PAHC questionnaire by mail, including a 
question about whether or not the counselee would like to discuss some of these issues 
with a counselor either over the telephone or in person.
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FUTURE RESEARCH DIRECTIONS

Our studies provide important information on the problems experienced by those 
undergoing cancer genetic counseling, how to detect those problems, and on the effect 
of the routine use of a problem-focused questionnaire in clinical practice. The results from 
our studies also generate ideas and hypotheses for further research.

First, it is important to replicate the results from our trial. Improvements in the design and 
conduct of the trial might include the following. To avoid contamination at the counselors’ 
level, a cluster-randomized design could be used.12, 74 We would note, however, that results 
between RCTs with or without a cluster-randomized design often yield very similar results 
(e.g., in studies on the collaborative care for depression).75 

Second, video-taping might be used to check on both verbal and non-verbal cues of the 
counselor and counselee, and a standardized coding scheme could be used to rate the 
(video)tapes (e.g., RIAS 76, or VR-CoDES 77). 

Third, future studies may want to include a longer follow-up to gain insight into the long-
term trajectory of specific problems following completion of genetic counseling and 
testing. 

Fourth, it could be useful to use another genetics-specific questionnaire with a clear factor 
structure (e.g., the MICRA 29) to measure the psychosocial impact of genetic testing, taking 
not only the first counseling session but also subsequent sessions or telephone calls that 
occur in clinical practice into account, and monitoring all referrals to specialized services, 
if applicable. 

Fifth, if questionnaire assessment were to be completely digitalized, the PAHC 
questionnaire might benefit from having different cutoffs across the different domains. 
Data from our study can be used to define these optimal cutoffs. Also, the ability of 
genetic counselors to detect specific problems can be studied and this can be expressed 
in terms of screening properties. The ability of genetic counselors, when used as a 
second-line screener, together with the PAHC questionnaire, should preferably have high 
sensitivity and positive predictive value to correctly detect the counselees who are likely 
to experience more severe problems. 

Sixth, the finding that the prevalence of specific problems on four domains of the PAHC 
questionnaire returned to the baseline levels five months after the DNA-test result was 
disclosed suggests that many counselees remain worried about psychosocial problems 
after test disclosure. Future research is needed to better understand these more chronic, 
long-term concerns, and to design interventions that might alleviate these problems. 



General discussion

137

Finally, although clinically relevant effects of the intervention were found on cancer 
worries and general distress, the mechanisms through which the intervention might 
lead to decreased distress levels remain unclear. Future studies should make an effort 
to identify which elements of communication (e.g., empathic utterances, or non-verbal 
communication) have significant effects on distress or problem experience, and via which 
pathways (e.g., increased trust, more appropriate management strategies) counselees’ 
problems and concerns can be minimized, if not entirely resolved.78, 79 Additionally, future 
research is needed to tailor communication and interventions to counselees’ information 
needs and coping styles. For example, different approaches may be needed for those 
counselees who tend to seek as much information as possible (monitors), as opposed to 
those who have less need for or interest in being fully informed and engaged (blunters).80

OVERALL CONCLUSIONS

• Counselees can experience a wide range of psychosocial problems. These can be 
related to family, or specifically to children, their experiences with cancer, practical 
issues, decisional conflicts, or general emotions.

• Generic measures of distress are too general to measure the broad range of problems 
that may be relevant in cancer genetic counseling.

• The Psychosocial Aspects of Hereditary Cancer (PAHC) questionnaire, which covers 
6 ‘problem domains’ with 26 items, can assess the specific psychosocial problems of 
counselees in cancer genetic counseling.

• The established cutoff per domain increases the applicability of the PAHC questionnaire 
for identifying counselees who experience specific psychosocial problems.

• Due to the high sensitivity but low positive predictive value of the cutoffs on both 
the PAHC questionnaire and the DT in ruling in counselees with major psychosocial 
problems, it is important to include follow-up on the positive cases identified with 
these instruments.

• Easily accessible sociodemographic and clinical variables explain only a small 
percentage of variance in distress and specific psychosocial problems (2% to 12%) at 
the time of genetic counseling. Therefore, these variables cannot be relied upon to 
detect counselees who are distressed or are experiencing significant problems. 

• The correlation between domains of the PAHC questionnaire and general distress is 
low. Again, measures of general distress do not cover the broad range of psychosocial 
problems in this population.

• The prevalence of problems that warrant extra attention at the initial genetic 
counseling session is high, ranging from 20% to 83% on the PAHC questionnaire 
domains, and decreases shortly after receiving the test results. Five months after the 
final counseling session, the prevalence of most problem domains returns to or even 
exceeds baseline levels.
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• Approximately 20% of counselees express a need for additional psychosocial 
services at the time of genetic counseling. This decreases to 5% five months after test 
disclosure.

• Providing genetic counselors with the results of the PAHC questionnaire at the 
genetic counseling session results in a significant increase in the frequency with 
which psychosocial problems are discussed, the frequency with which counselors’ 
initiate such discussions, and counselors’ awareness of their counselees’ problems. 
Additionally, the intervention leads to a significant decrease in general distress and in 
cancer worries one month after the initial counseling session. This is achieved without 
lengthening the duration of the genetic counseling session itself.

• Conducting a telephone follow-up session for all counselees one month after test 
disclosure is not efficacious.

• Providing genetic counselors with personalized information on experienced problems 
improves the quality of care in cancer genetic counseling with regard to psychosocial 
issues.
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