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ABSTRACT 

Purpose. To study the patient-reported outcome of genetic counseling before and after genetic 

testing for epilepsy by evaluating empowermenta combination of cognitive, decisional and 

behavioral control, emotional regulation and hope—and anxiety.

Methods. Patients or their parents (if <16 years old or intellectually disabled) referred to two 

university hospitals for genetic testing for epilepsy between June 2014 and 2017 were asked 

to complete three questionnaires: one before pre-test counseling, one after, and one following 

post-test counseling. Empowerment was measured with the Genetic Counseling Outcome Scale 

(GCOS-18), anxiety with the short State Trait Anxiety Inventory (STAI-6).

Results. Of 106 participants who had genetic testing, 63 completed all three questionnaires and 

were included in our study. Empowerment significantly increased during the genetic counseling 

trajectory with a medium effect size (p<0.001, d=0.57), and a small but significant increase in 

empowerment was already seen after pre-test counseling (p=0.038, d=0.29). Anxiety did not 

change significantly during the counseling trajectory (p=0.223, d=-0.24).

Conclusion. Patients with epilepsy or their parents show a clinically relevant increase in 

empowerment after genetic counseling, which is a key outcome goal of genetic counseling. 

Empowerment was already increased after pre-test counseling, indicating the importance of 

counseling before initiating genetic testing for epilepsy.

EMPOWERMENT AND ANXIETY DURING GENETIC COUNSELING FOR EPILEPSY
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INTRODUCTION 

The increasing use of genetic testing in individuals with epilepsy is transforming epilepsy care. 

Finding a genetic cause for epilepsy, even though this is still only possible for the minority 

of patients, precludes unnecessary further diagnostic investigations and leads to a better 

understanding of epilepsy etiology, comorbidities, prognosis and recurrence risks.1–4 For a very 

few cases, finding the genetic variant for epilepsy may even improve treatment and outcome.5 

Genetic testing in epilepsy is therefore increasingly part of routine diagnostic care.6,7 However, 

little is known about the psychological outcomes of genetic services from the patient or parent 

perspective.8–10

Previous qualitative studies showed that patients with epilepsy or their parents have a strong 

hypothetical interest in genetic testing, if offered, especially in a scenario where knowing the 

genetic change would improve medical care.11–13 Study participants mentioned both potential 

benefits (such as better understanding and care in children at risk and more sense of control 

and less guilt, blame and anxiety with negative test results) and potential concerns (including 

increased blame, guilt, stigma, discrimination, self-imposed limitations on life goals, and 

alterations in fundamental conceptions of ‘what epilepsy is’).13 Individuals with a familial epilepsy 

for which a genetic cause has been identified also expressed both positive and negative feelings 

on receiving a genetic diagnosis.14 To date, the psychological outcomes of genetic services for 

epilepsy have not been studied systematically. 

In our current clinical practice, genetic testing for epilepsy is preceded and followed by genetic 

counseling. During pre-test counseling, counselors first obtain a medical and family history to 

decide which genetic test would be most suitable. Subsequently, they inform the patients and 

their families about genetic testing and encourage them to make an informed choice about 

whether this testing should be done. During post-test counseling, the test results are explained to 

the patients and families. The overall aim of genetic counseling is helping people to understand 

and adapt to the medical, psychological and familial implications of identifying genetic 

contributions to disease.15 By this means, genetic counseling can lead to increased knowledge, 

increased perceived personal control, positive health behavior, improved risk perception accuracy 

and decreased decisional conflict, anxiety and worry.16 Studying the psychological outcome 

of genetic services for epilepsy may help counselors to improve the counseling trajectory in 

accordance with patient’s and their families’ needs. 

These psychological outcomes can be measured by evaluating the change in ‘empowerment’ and 

anxiety. Empowerment is an all-encompassing patient-reported outcome of genetic counseling, 

defined as the set of beliefs that a person can make important life decisions (decisional control), 

has sufficient information about the condition (cognitive control), can make effective use of 

health and social care systems (behavioral control), is able to manage feelings about having a 
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genetic condition in the family (emotional regulation) and has hope for a fulfilling family life 

(hope).17–19 We aimed to study the outcome of genetic counseling before and after genetic testing 

for epilepsy by evaluating empowerment and anxiety of patients or their parents. 

METHODS

Study cohort and design
Our research was part of a larger study on the Dutch version of the Genetic Counseling Outcome 

Scale (GCOS) and followed the same study design.20 All patients who were referred to a clinical 

geneticist in the outpatient clinics of the University Medical Center Groningen (UMCG) or the 

University Medical Center Utrecht (UMCU) in the Netherlands were eligible for inclusion in the 

study. For our study, all patients who were referred for genetic counseling and testing for epilepsy 

between June 2014 and June 2017 were eligible for inclusion. 

The research had a pre-post observational study design. All patients were asked to complete 

three questionnaires during the genetic counseling trajectory: 1. before pre-test counseling (T0), 

2. around 1-2 weeks after pre-test counseling (T1), and 3. around 1-2 months after genetic testing 

and post-test counseling (T2, Figure 1). If patients were under 16 years of age or intellectually 

disabled, one of their parents or caretakers was asked to complete the questionnaires for their 

child, but from their own perspective. We will use the term ‘participants’ for those patients or 

parents who completed the questionnaires. For one patient, a legal representative who was not a 

parent completed the questionnaires, but was included as a parent. We excluded the participants 

who declined genetic testing or who did not complete all three questionnaires. 

Measurement instruments
We used two patient-reported outcome measures that were included in the questionnaires. 

Empowerment was measured using the validated Dutch version of the Genetic Counseling 

Outcome Scale (GCOS). The Dutch version includes 18 of the original 24 English questions 

(GCOS-24), categorized into six subscales: hope and coping, knowledge about the condition, 

knowledge about genetic services, uncertainty about genetic services, negative emotions, and 

uncertainty about heredity (Supplemental Table 1 and 2).20 The GCOS-18 shows a satisfactory 

internal consistency (Cronbach’s α = .77) and excellent test-retest reliability (ICC = .92).20 Anxiety 

was measured with the short 6-item version of the Spielberger State-Trait Anxiety Inventory 

(STAI), which is a validated questionnaire that can be used to measure the psychological outcome 

of genetic counseling.16,21,22 Questions on baseline characteristics were included in the first 

questionnaire. 

After obtaining the participants’ consent for extracting information from medical records, we 

evaluated the pre- and post-test counseling letters from the clinical geneticists for the referral 

EMPOWERMENT AND ANXIETY DURING GENETIC COUNSELING FOR EPILEPSY
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reasons, the presence of seizures, the results from genetic testing performed before and during 

our study, and the initiation of further genetic testing after completion of our study. The results 

from genetic testing were categorized into three groups: a disease-associated pathogenic variant, 

a variant of unknown significance, or normal test results.

Outcome
Our primary outcomes were empowerment (GCOS) and anxiety (STAI) scores throughout the 

genetic counseling trajectory. Secondary outcomes concerned the six subscales of empowerment.

Statistical analysis
The total and subscores on the GCOS and STAI were calculated by adding all item scores after 

reversing item scores for negatively formulated questions. STAI scores were converted to the 

20-item STAI questionnaire to allow comparison with reference values, as recommended in the 

manual.21  Missing items of the GCOS or STAI were imputed using the mean of the other GCOS 

item scores for that individual if ≤20% of the items were missing. If >20% items of the GCOS or 

STAI were missing, the participant was excluded from the analyses on this questionnaire.

We first studied the change in empowerment and anxiety scores during the genetic counseling 

trajectory in the total study group using repeated measurements ANOVA tests. Indicators for 

change were statistical significance and effect sizes. Effect sizes were calculated with the formula  

with pooled SD  An effect size ≥0.2 was considered small, ≥0.5 

medium, and ≥0.8 large.23 An effect size of >0.5 was considered as the threshold for a minimal 

clinically important change for our patient-reported outcome measurements.24,25 To evaluate 

the outcome of genetic counseling on an individual level, we calculated the changes in GCOS 

and STAI scores between T2 and T0 and their effect sizes for each individual using the formula 

. Individual changes with an effect size >0.5 were considered a clinically 

relevant increase, changes with an effect size between 0.5 and -0.5 as stable, and changes with 

an effect size <-0.5 as a clinically relevant decrease.24,25

Second, we compared the total GCOS and STAI scores at baseline (T0) between participants with 

different demographic characteristics or genetic testing results using ANOVA tests. 

Third, a full-factorial repeated measures ANOVA test was used to evaluate the influence of 

demographic characteristics and genetic testing results on the course of the GCOS and STAI 

scores over time. We also compared the number of participants with clinically relevant increased, 

stable, or decreased GCOS and STAI scores between subgroups of participants based on these 

same demographic characteristics and genetic testing results using Fisher’s exact tests. 

Lastly, Fisher’s exact tests were also used to compare categorical baseline characteristics and 

independent T-tests for continuous baseline characteristics between participants who accepted 
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and participants who declined genetic testing and between participants who did and participants 

who did not complete all follow-up questionnaires.

We used SPSS Statistics Version 23.0 (IBM Corporation, NY, USA). Analyses were two-tailed. A 

p-value <0.05/2 was considered statistically significant for our two primary outcomes, and 

a p-value <0.05/6 as statistically significant for our two secondary outcomes. In the post-hoc 

analyses for comparisons between T0-T1, T1-T2, and T0-T2, Bonferroni corrections were applied 

and p-values <0.05 were considered statistically significant.

Ethical statement
The Institutional Medical Ethical Committee of the University Medical Center Groningen gave 

permission for this study (M13.139274). All participants gave written consent for participation in 

the study. 

RESULTS

Characteristics of the study cohort
In total, 116 initial participants who were referred for genetic counseling and testing for 

epilepsy agreed to participate. Of these, 106 (91%) decided to do genetic testing and 63/106 

(59%) completed all questionnaires and were included in our study (Figure 1). Table 1 shows the 

characteristics of all initial participants (n = 116), participants who decided to do genetic testing 

(n = 106), and participants included in our study cohort (n = 63). 

Participants who declined genetic testing had a higher baseline empowerment compared 

to those who decided to perform genetic testing (p = 0.003). Furthermore, participants who 

declined genetic testing were more often from the UMCU (p = 0.014), more often a patient (p = 

0.001) and lived more often without children (p = 0.016). Among the participants who had genetic 

testing, follow-up questionnaires were significantly more often completed by participants who 

had a higher education (p = 0.030). Other demographic characteristics, genetic testing results 

and baseline empowerment and anxiety scores did not differ between those who did and 

did not decide to do genetic testing and those who did and did not complete the follow-up 

questionnaires (data not shown). 

EMPOWERMENT AND ANXIETY DURING GENETIC COUNSELING FOR EPILEPSY
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Figure 1: Inclusion and exclusion of participants in our study cohort. 

CHAPTER 3

Empowerment 
The mean empowerment score signifi cantly increased during the genetic counseling trajectory 

(p < 0.001; Figure 2A, Table 2). The overall change in empowerment had a medium eff ect size 

(d = 0.57), indicating a clinically relevant increase. Empowerment was already increased after pre-

test counseling compared to baseline (p = 0.038), and a further increase was seen after post-test 

counseling compared to after pre-test counseling (p = 0.033). Both changes had a small eff ect size (d 

= 0.28 and d = 0.30, respectively). On an individual level, 32/63 (50.8%) participants showed a clinically 

relevant increase in empowerment and 6/63 (9.5%) a clinically relevant decrease. In the remaining 

25/63 (39.6%), empowerment scores remained stable throughout the counseling trajectory. 

Anxiety 
The mean anxiety score decreased during the genetic counseling trajectory, but the eff ect size 

was small (d = -0.24) and the diff erences were not statistically signifi cant (p = 0.223; Figure 2B, 

Table 2). These results were based on 58/63 participants with <20% missing STAI items. On an 

individual level, we observed a clinically relevant decrease in anxiety in 23/58 (39.7%) participants, 

a clinically relevant increase in anxiety in 14/58 (24.1%) participants, and a stable score in the 

remaining 21/58 (36.2%) participants. 
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Of the 23 participants with a clinically relevant decreased anxiety score, 15 (65.2%) also had an increased 

empowerment score, 6 (26.1%) had a stable empowerment score, and only 2 (8.7%) participants 

had a decreased empowerment score. Furthermore, of the 14 participants with a clinically relevant 

increased anxiety score, only 2 (14.3%) also had a decreased empowerment score, while 8 (57.1%) had 

a stable empowerment score and 4 (28.6%) had an increased empowerment score. 

Empowerment subscales
During the genetic counseling trajectory, significant increases in scores were seen in 3/6 subscales 

of the GCOS-18: knowledge about genetic services (p = 0.008, d = 0.44), uncertainty about genetic 

services (p = 0.006, d = 0.38), and uncertainty about heredity (p < 0.001, d = 0.63) (Table 2). Higher 

The mean ± SD scores for empowerment and anxiety are presented. Empowerment significantly increased in the study cohort 
between T0, T1 and T2 (A). Anxiety scores did not decrease significantly in the study cohort (B). The results of genetic testing 
did not seem to significantly influence the course of empowerment and anxiety during the genetic counseling trajectory (C 
and D).

Figure 2: Empowerment and anxiety during the genetic counseling trajectory in the study cohort 
(Figure A and B) and in three subgroups based on genetic testing results (Figure C and D).
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scores indicated more knowledge and less uncertainty. In line with this, more participants had relevant 

increases in these three subscales compared to other subscales on an individual level (Table 2). 

Empowerment and anxiety in subgroups of participants
At baseline, empowerment and anxiety scores did not differ between subgroups of participants based 

on demographic and genetic testing characteristics (see Table 1 for tested characteristics, data not 

shown), except that baseline anxiety scores were significantly higher in participants with a low (48.3, SD 

15.0) versus an intermediate (37.2, SD 9.5) or high (37.6, SD 9.1) education level (p = 0.020). 

The changes in empowerment and anxiety scores during the genetic counseling trajectory were 

not significantly influenced by the genetic testing results (Figure 2C and 2D) or other demographic 

or genetic testing characteristics (data not shown). Also, the number of participants with relevant 

increases, decreases, or stable empowerment and anxiety scores did not differ significantly between 

participants with different demographic and genetic testing characteristics (data not shown).

 
DISCUSSION 

With the increasing use of genetic testing for epilepsy, there is a need to study the outcome of 

genetic services from the perspective of patients and their parents. We found that patients and 

their parents show a clinically relevant increase in empowerment after genetic counseling before 

and after genetic testing for epilepsy, while their feelings of anxiety did not change significantly. 

Some of the increase in empowerment was already seen after pre-test counseling, suggesting 

that pre-test counseling is an important part of the genetic counseling trajectory. 

Empowerment 
Empowerment is a validated overarching construct that represents many specific outcomes of genetic 

counseling.19 Empowerment in our participants significantly increased on three of six subscales: 

knowledge about the genetic services, uncertainty about the genetic services, and uncertainty about 

heredity. Higher scores indicate more empowerment and less uncertainty. Translating these subscales 

into theoretical concepts of empowerment, our results indicate that during the genetic counseling 

trajectory participants made gains in behavioral control (making effective use of health and social care 

systems) and emotional regulation (managing feelings about having a genetic condition). Decisional 

control was increased in those who declined genetic testing after pre-test counseling. Knowledge 

about the disorder had not increased significantly, possibly because the participants had already 

received a lot of information about epilepsy from the referring clinicians. Also, feelings of hope about 

the future did not increase or decrease significantly after counseling. 

Since our study was part of a larger study on the Dutch version of the GCOS-18 (n=2.194), and 

followed the same study design, we were able to compare our results.20  We found similar baseline 
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empowerment scores in our subcohort (mean 91.3, SD 11.7, n = 63) to those seen in the total 

Dutch cohort (91.7, SD 12.1, n = 2.194), as well as similar increases in empowerment in both cohorts 

(d = 0.57 and d = 0.52, respectively).20,26 To date, three other studies evaluating the outcome of 

genetic counseling using the GCOS have also shown increased empowerment in people referred 

for genetic counseling and/or testing for any reason,27  attendees at a psychiatric counseling 

clinic28 , and in participants with suspected inherited retinal dystrophy.29  Further comparison with 

their results is not possible, since they used the GCOS-24 and not the GCOS-18. 

Anxiety
Our participants had normal anxiety levels for their situation, and their anxiety did not significantly 

change during the genetic counseling trajectory. Although their mean baseline anxiety score (39.4) 

were higher compared to those in the normal adult population (30-35)30–32 , they were still at the 

proposed cut-off point for clinically significant anxiety symptoms (39-40).33  Further comparison 

of our results with those in the literature (available for females only) shows that the mean baseline 

anxiety score in the females in our cohort (39.6) was slightly higher than in females making non-

invasive health care decisions such as whether genetic testing should be performed (36-39) and 

far below scores for females making invasive health care or difficult treatment decisions (50-62).34  

Anxiety was not well captured in the concept of empowerment. A third of the participants with 

decreased anxiety did not feel more empowerment, and 85% of participants with increased anxiety 

did not experience less empowerment. Previous studies found contrary correlations between anxiety 

and empowerment.18,20  We therefore recommend also taking anxiety into account in evaluating the 

outcome of genetic counseling for epilepsy. Although anxiety levels did not change on a group level 

in our study, individual changes could occur during the genetic counseling trajectory.

The importance of pre-test counseling
The results of our study indicate that genetic counseling before initiating genetic testing for 

epilepsy is important. First, about half of the increase in empowerment was already seen after 

pre-test counseling aimed at informed decision making. In line with this, a similar increase in 

empowerment after the first counseling session was also seen in the total Dutch GCOS study 

cohort.20  Second, our participants were not becoming more anxious when they approached 

genetic testing, while clinically significant anxiety scores were observed both before (47) and after 

(50) genetic testing in a previously published cohort without genetic counseling.35  We therefore 

emphasize the importance of counseling together with genetic testing. Lastly, 9/115 (8%) of the 

eligible participants who had pre-test counseling decided not to do genetic testing after pre-

test counseling, while they initially agreed with referral to the genetic outpatient clinic. Notably, 

these participants had higher baseline empowerment scores compared to those who did not 

decline genetic testing. It is possible that participants with higher baseline empowerment scores 

feel that their psychological wellbeing would benefit less from genetic testing or they are better 

equipped to refrain from testing after counseling.
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Empowerment was not significantly influenced by the genetic testing results. Clinicians might 

be worried about decreasing participant empowerment by reporting a variant of unknown 

significance, but all ten participants in our cohort with a variant of unknown significance showed 

increased empowerment after genetic counseling. However, we did observe a trend towards 

more anxiety in participants with a variant of unknown significance or disease-associated variant.34  

Further studies are warranted to confirm whether there is a difference in anxiety between 

participants with different genetic testing results, since we had relatively small subgroups and 

saw a large variation in anxiety scores within these subgroups. 

Two previous studies have reported the outcome of genetic services in parents of children with 

developmental problems of whom only a minority had epilepsy. One study reported a higher 

quality of life in mothers of children with a diagnostic result from microarray versus those with 

inconclusive array results.36  Another study identified that the experiences of parents of children 

with epilepsy with genetic testing vary and are associated with the genetic testing results and 

the presence of parental depression and anxiety after receiving these results.37  

Limitations 
We have to address two important limitations of this study. First, this study aimed at reporting the 

outcome of genetic counseling for epilepsy in a single cohort of participants who all underwent 

the same genetic counseling trajectory. We had no control group of participants who had genetic 

testing without counseling. Therefore, we cannot exclude the effect of other individual factors 

(such as life events) apart from the genetic counseling itself on the empowerment of participants 

during the genetic counseling trajectory. Still, empowerment was measured with the GCOS-18, 

which has shown to be very stable over time if no counseling occurs with an excellent test-

retest reliability.20  The changes in empowerment over time therefore likely reflect the effect 

of counseling (possibly together with other factors) and not of time itself. Further randomized 

controlled trials with different forms of counseling in different groups may help to identify which 

parts of counseling are most effective in terms of gaining empowerment. 

Second, although we had an average responder rate of 58% (n=70/120) in the participants of one 

hospital (UMCG) and an unknown responder rate in the other (UMCU),38  a significant proportion 

of the responders did not complete the follow-up questionnaires and were not included for the 

study. This drop out seemed partially explained by education level, since participants with a higher 

education were more likely to complete the questionnaires, but not by any other demographic 

or genetic testing variable or by baseline empowerment and anxiety scores. Participants more 

often completed the last questionnaires if they had a disease-associated variant (87%) or normal 

test results (75%) compared to having a variant of unknown significance (56%). Although these 

differences were not statistically significant, the genetic test results may have influenced the 

willingness of participants to complete the last questionnaire. In addition, parents mentioned 
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that filling out the questionnaires was time-consuming, and this may also have contributed 

to a lower response rate. As a result of this drop out, the size of our remaining study cohort 

may have been too small to detect significant differences in the effect of genetic services on 

empowerment and anxiety between patient subgroups, based on demographic characteristics 

and genetic testing results. 

CONCLUSION AND FUTURE RESEARCH DIRECTIONS

Our study provides insight into the outcomes of genetic counseling before and after genetic 

testing for epilepsy, which may help genetic counselors of patients with epilepsy. Patients with 

epilepsy or their parents show increased empowerment after genetic counseling both before and 

after genetic testing, especially in the domains knowledge about genetic services, uncertainty 

about genetic services, and uncertainty about heredity. This change is independent of the 

results of genetic testing. Anxiety remained stable during the genetic counseling trajectory. On 

an individual level, half of the participants showed a clinically relevant increased empowerment. 

Further research is warranted to identify the individual differences in the outcome of genetic 

services based on demographic characteristics and genetic testing results and to identify which 

aspects of counseling are most effective in terms of increasing empowerment. Such studies may 

help to further improve the genetic counseling trajectory personalized to the participants’ needs.  
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SUPPLEMENTAL DATA 

Supplemental Table 1: The English version of the Genetic Counseling Outcome Scale 

The Genetic Counseling Outcome Scale (GCOS-24)
Using the scale below, circle a number next to each statement to indicate how much you agree with the statement. Please 
answer all the questions. For questions that are not applicable to you, please choose option 4 (neither agree or disagree). 

1 = Strongly disagree
2 = Disagree
3 = Slightly disagree
4 = Neither disagree nor agree
5 = Slightly agree
6 = Agree
7 = Strongly agree St
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1 I am clear in my own mind why I am attending the clinical genetics service.   1   2   3  4  5  6  7

2 I can explain what the condition means to people in my family who may 
need to know.   1   2   3  4  5  6  7

3 I understand the impact of the condition on my child(ren) / any child I may 
have.   1   2   3  4  5  6  7

4 When I think about the condition in my family, I get upset.   1   2   3  4  5  6  7

5 I don’t know where to go to get the medical help I / my family need(s).   1   2   3  4  5  6  7

6 I can see that good things have come from having this condition in my 
family.   1   2   3  4  5  6  7

7 I can control how this condition affects my family.   1   2   3  4  5  6  7

8 I feel positive about the future.   1   2   3  4  5  6  7

9 I am able to cope with having this condition in my family.   1   2   3  4  5  6  7

10 I don’t know what could be gained from each of the options available to 
me.   1   2   3  4  5  6  7

11 Having this condition in my family makes me feel anxious.   1   2   3  4  5  6  7

12 I don’t know if this condition could affect my other relatives (brothers, 
sisters, aunts, uncles, cousins).   1   2   3  4  5  6  7

13 In relation to the condition in my family, nothing I decide will change the 
future for my children / any children I might have.   1   2   3  4  5  6  7

14 I understand the reason why my doctor referred me to the clinical genetics 
service.   1   2   3  4  5  6  7

15 I know how to get the non-medical help I / my family needs (e.g. 
educational, financial, social support).   1   2   3  4  5  6  7

16 I can explain what the condition means to people outside my family who 
may need to know (e.g. teachers, social workers).   1   2   3  4  5  6  7

17 I don’t know what I can do to change how this condition affects me / my 
family.   1   2   3  4  5  6  7

18 I don’t know who else in my family might be at risk for this condition.   1   2   3  4  5  6  7

19 I am hopeful that my children can look forward to a rewarding family life.   1   2   3  4  5  6  7

20 I am able to make plans for the future.   1   2   3  4  5  6  7

21 I feel guilty because I (might have) passed this condition on to my children.   1   2   3  4  5  6  7

22 I am powerless to do anything about this condition in my family.   1   2   3  4  5  6  7

23 I understand what concerns brought me to the clinical genetics service.   1   2   3  4  5  6  7

24 I can make decisions about the condition that may change my child(ren)’s 
future / the future of any child(ren) I may have.   1   2   3  4  5  6  7

(For the GCOS-18 item 6,7,13,15,22,24 need to be removed; all the items of the negative emotions and the two uncertainty scales 
need to be reversed to calculate a total score for empowerment)
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Supplemental Table 2: The subscales of the Dutch version of the GCOS

Subscale Question
Hope and coping (HC) 8.   I feel positive about the future.

20. I am able to make plans for the future.
9.   I am able to cope with having this condition in my family.
19. I am  hopeful that my children can look forward to a rewarding family life.

Knowledge about the 
condition (KC)

2.    I can explain what the condition means to people in my family who may need to 
know. 

3.    I understand the impact of the condition on my child(ren) / any child I may have.
16.  I can explain what the condition means to people in my family who may need to 

know.
Knowledge about 
genetic services (KG)

1.    I am clear in my own mind why I am attending the clinical genetics service.
23. I understand what concerns brought me to the clinical genetics service.
14.  I understand the reasons why my doctor referred me to the clinical genetics 

service.
Uncertainty about 
genetic services (UG)

17. I don’t know what I can do to change how this condition affects me/my children.
5.   I don’t know where to go to get the medical help I/my family need(s).
10. I don’t know what could be gained from each of the options available for me.

Negative emotions 
(NE)

4.  When I think about the condition in my family,  I get upset.
11. Having this condition in my family makes me feel anxious.
21. I feel guilty because I (might have) passed this condition on to my children.

Uncertainty about 
heredity (UH)

12.  I don’t know if this condition could affect my other relatives (brothers, sisters, 
aunts, uncles, cousins).

18. I don’t know who else in my family might be at risk for this condition.
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