Cognitive and affective outcomes of genetic counselling in the Netherlands at group and individual level: a personalized approach seems necessary

Running title: Outcomes of genetic counselling

Jan S. Voorwinden1, Mirjam Plantinga2, Margreet Ausems3, Nine Knoers2, Mary Velthuizen3, Erwin Birnie2, Anneke M. Lucassen4, Adelita V. Ranchor1 and Irene M. van Langen2

1 University of Groningen, University Medical Center Groningen, Department of Health Psychology, Groningen, the Netherlands
2 University of Groningen, University Medical Center Groningen, Department of Genetics, Groningen, the Netherlands
3 University of Utrecht, University Medical Center Utrecht, Department of Genetics, Utrecht, the Netherlands
4 University of Southampton, Faculty of Medicine, Department of Clinical Ethics and Law, Southampton, United Kingdom

Correspondence to: J.S. Voorwinden, MSc., Department of Health Psychology, University Medical Center Groningen, Hanzeplein 1, P.O. Box 30001, Groningen 9700 RB, The Netherlands. Tel: +31 50 36 13 885; E-mail: j.s.voorwinden@umcg.nl

Abstract
We performed a large outcome study at group and individual level in which the goals of genetic counselling were operationalized into cognitive and affective outcomes: empowerment, perceived personal control and anxiety. We then examined which socio-demographic and clinical variables were associated with changes in these outcomes. 
Data came from 1479 counselees who completed questionnaires (GCOS-18, PPC and STAI) at three time points: before the start of genetic counselling, after the first consultation and after the results of genetic counselling were disclosed. Results showed that at group level empowerment, perceived personal control and anxiety improved significantly after the whole genetic counselling process. Effect-sizes were medium for empowerment and small for the other outcomes. At individual level 48% of counselees improved in empowerment, 21% in perceived personal control and 17% in anxiety. Around 10% of counselees worsened on all outcomes. Only “reason for referral” and “genetic test result” were significantly associated with changes in outcomes. This study demonstrated improvements among counselees in cognitive and affective outcomes after genetic counselling at group level. However, our results also suggest that there are opportunities for improvement at individual level, as many counselees remained stable and some even worsened on all outcomes. Routine outcome monitoring could help to explore the needs of counselees and could help to identify counselees who worsen.
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Introduction
In the last decades many studies have been published examining the outcomes of genetic counselling within groups of counselees from different backgrounds and applying different questions.1-3 However, it is still unknown whether the theoretically formulated, commonly shared, professional goals of genetic counselling are achieved, and if so, for whom and why. With this study we hope to contribute to the evidence-based knowledge on these topics with the aim of improving the counselling process.
Genetic counselling is defined as “the process of helping people understand and adapt to the medical, psychological and familial implications of genetic contributions to disease”.4 This definition is based on consensus among genetic professionals. A definition helps to clarify the goals of genetic counselling as they dictate practice.4 The goals of genetic counselling focus on meeting clients’ needs, usually by providing genetic education and psychosocial support.5 To evaluate genetic counselling, these educational and support goals can be operationalized into patient outcomes. Educational goals are often measured as cognitive outcomes (such as knowledge, perceived risk, or perceived personal control), while the outcomes of psychosocial support are often measured as affective outcomes (anxiety, depressive symptoms, distress, or worries).6
It can be difficult to compare findings across studies because researchers have used disparate patient-reported outcome measures (PROMs) to evaluate the same outcomes.3 Moreover, many PROMs do not combine cognitive and affective outcomes, making them less applicable for monitoring routine outcomes in clinical practice. In addition, most instruments are not specifically designed for the genetic counselling setting, so they may not focus sufficiently on its educational and supportive goals. To improve the comparability of outcome studies in genetic counselling, a validated, internationally accepted PROM is necessary, that includes both cognitive and affective outcomes, and that is specifically developed for the setting of genetic counselling. 
A construct that contains both cognitive and affective outcomes is “empowerment”. Empowerment has been defined as a combination of cognitive, decisional and behavioural control, emotional regulation and hope.7 Empowerment has been identified as a key patient outcome goal of genetic counselling and may therefore be a useful overarching construct that represents many PROMs in clinical genetics services.8 McAllister et al. (2011) developed a 24-item questionnaire measuring empowerment in the setting of genetic counselling, the Genetic Counselling Outcome Scale (GCOS)7, and we recently validated the Dutch version of this scale.9  
Another point of consideration is how outcomes are discussed. Outcomes are usually presented at group level1-3, which may mask individual differences in change scores that reveal clinically important information. Given that some counselees may remain stable or even worsen on cognitive and affective outcomes after genetic counselling, only presenting outcomes at group level prevents analysis of how many and which counselees really benefit from genetic counselling. This approach also fails to highlight which people do not benefit from the current process, and why, knowledge critical to improving current clinical care. To understand more about outcomes of genetic counselling, we need to explore outcomes, as well as their determinants, at an individual level.
The aims of this study are threefold. We sought to: (1) measure cognitive and affective outcomes of genetic counselling at group level for a large and diverse Dutch study sample, (2) examine changes on these outcomes during the genetic counselling process at individual level, and (3) examine which socio-demographic and clinical variables are associated with these changes.
Materials and Methods
Participants
This multicenter study included counselees from the Department of Genetics of the University Medical Center Groningen and the Department of Genetics of the University Medical Center Utrecht. Participants had been referred by their general practitioner, medical specialist or midwife to one of these two centers for genetic counselling. Participants were eligible for inclusion if they had sufficient understanding of the Dutch language. If children were referred (<16 years of age), their parents were considered the counselees, and one of the parents was asked to complete the questionnaires from her/his perspective. Referrals included counselees with a possible genetic condition, counselees referred for pre-symptomatic genetic counselling, and parents of referred children (with a possible genetic condition and pre-symptomatic). All ‘pathogenic’ variants in this study are in the context of an index patient and/or family with the condition caused by this variant, also known as ‘class 4 and 5’ variants.10 Genetic counselling was provided by clinical geneticists and genetic counsellors specialized in different types of conditions: onco-genetics (mostly breast cancer, ovarian cancer and colorectal cancer), cardio-genetics (mostly cardiomyopathies and cardiac arrhythmias), neuro-genetics (mostly epilepsy, movement disorders, neurodegenerative diseases and muscular diseases), and ‘general’ (including intellectual disabilities, congenital syndromes, prenatal pathology and hereditary diseases that were not captured by the other teams, such as deafness and cystic fibrosis). Ethical approval for this study was granted by the Medical Ethical Review Committee of the University Medical Center Groningen (M13.139274).
Study design and procedure
This study has a pre-post observational design. Participants were included from September 2014 until February 2016. All counselees received a starting package sent to their home address that included an information letter about the study, an invitation letter for a first consultation at the hospital, an informed consent form and the first questionnaire (T0). Participants who gave consent received a second questionnaire (T1) the week after their first consultation and a third questionnaire (T2) within one week after their final consultation, where the results of genetic counselling were (often) discussed. In most cases two consultations were sufficient to answer a counselee’s question(s). The second consultation was sometimes carried out by telephone or web-consultation, and in some cases no second consultation was needed. Afterwards, all counselees received a summarizing letter. A subgroup of counselees did not undergo DNA-testing. Their questions were answered after review of the pedigree and/or physical examination. Some counselees choose not to be tested (yet). The time between invitation letter and the first consultation was around two weeks. The time between the first consultation and result disclosure was a few weeks for carrier testing and around three to six months for index patients in whom genetic testing was performed.
Measurement instruments
Empowerment was measured with the validated Dutch version of the Genetic Counselling Outcome Scale (GCOS-18).9 The GCOS-18 consists of 18 items on a 7-point scale. Items 4, 5, 10, 11, 12, 17, 18 and 21 need reversion. The total score is calculated by adding the item scores (range 18-126), with a higher score indicating more empowerment. The internal consistency for our study sample was Cronbach’s α 0.77-0.82.  
Perceived personal control was measured with the validated Dutch version of the Perceived Personal Control questionnaire (PPC).11 The PPC consists of 9 items on a 3-point scale. A total score is calculated by adding the item scores and dividing the total score by the total number of items (range 0-2), with higher scores indicating more control. The internal consistency for our study sample was Cronbach’s α 0.81-0.85. 
Anxiety was measured with the validated Dutch version of the short form of the state scale of the Spielberger State-Trait Anxiety Inventory (STAI).12 The STAI consists of 6 items on a 4-point scale. The total score is calculated by adding the item scores (range 6-24), with higher scores indicating more anxiety. A score ≥12 is considered clinically elevated anxiety.13 The internal consistency for our study sample was Cronbach’s α 0.87-0.88.
Statistical analysis
For missing data, case mean substitution was used as imputation strategy for respondents who met specific requirements (at least 80% of the items of a scale needed to be answered). Counselees who completed all three questionnaires were included in the analysis so that one fixed group of counselees could be followed across the whole genetic counselling process. To check if adjustment of confounders were necessary, included participants were compared with all respondents on socio-demographic, clinical and outcome variables at T0. Chi-square tests were used for categorical variables and T-tests for continuous variables. Differences were checked for statistical significance (p <.05). 
Results were analysed for the total sample and by reason for referral (counselees with a possible genetic condition, counselees referred for pre-symptomatic genetic counselling and parents of referred children). A MANOVA was used to measure if outcomes changed significantly after the whole genetic counselling process (T0–T2) and if changes on outcomes differed significantly between subgroups. The dependent variables in these analyses were the GCOS-18, PPC and STAI. The p-values of the MANOVA were adjusted with Bonferroni correction for the number of outcome measures, resulting in a significance level of p <.02. Significant results were analysed further with planned contrasts (repeated) to measure changes on outcomes between sessions (T0–T1, T1–T2). These changes were checked for statistical significance (p <.05) and effect-size (Cohen’s d). An effect-size of 0.2 is considered small, 0.5 medium and 0.8 large.14 
Next we examined change scores at an individual level for each outcome measure. The sample was stratified into three groups that distinguished between counselees who improved, those who remained stable, and those who worsened on outcomes. A cut-off of 0.5 SD was used for classification because it is commonly regarded as the minimal clinical relevant change.15 Counselees with change scores that improved more than 0.5 SD were considered ‘improved’, while counselees with change scores worsening more than 0.5 SD were considered ‘worsened’. Counselees with change scores that improved or worsened less than 0.5 SD were considered ‘stable’.  
Finally, these groups were compared on baseline values, socio-demographic and clinical variables. Continuous variables were measured with a one-way independent ANOVA. Categorical variables were measured with a Chi-square test. The p-values of the ANOVA and Chi-square tests were adjusted with Bonferroni correction for the number of independent variables, resulting in a significance level of p <.007. Significant results were analysed further with post-hoc tests (Bonferroni) or additional Chi-square tests to examine significant results in detail. All statistical analyses were carried out with IBM SPSS Statistics 23.
Results
Sample
5300 counselees were invited to participate, and 2502 completed T0 (47%). After the first consultation, 1956 completed T1 (37%). After the results of genetic counselling were disclosed, 1599 completed T2 (30%). Of the 2502 participants, 1479 (59%) completed all three questionnaires, and only these participants are included in this study. These 1479 participants consisted of 594 counselees with a possible genetic condition, 709 counselees referred for pre-symptomatic genetic counselling and 176 parents of referred children (167 children with a possible genetic condition and 9 referred for predictive genetic testing). 
First, included participants were compared with all respondents (including counselees who did not complete all three questionnaires) at T0 to check if adjustment of confounders were necessary. Included participants were significantly older (M = 50.75, SD = 14.84 vs. M = 47.70, SD = 14.90, t(3960) = -6.24, p <.001). There were also significant differences in type of disease (χ2(3) = 8.93, p =.030). Included participants were more often counselled for hereditary cancer (54.6% vs. 51.0%) and less often counselled for ‘other type’ of diseases (13.5% vs. 16.6%). There were no significant differences on all outcome variables between these groups. Therefore adjustment of confounders were considered unnecessary.
Second, the socio-demographic and clinical variables of the included participants were measured for the total sample and by reason for referral (see Table 1). Variables differed significantly between subgroups. Parents of referred children were more often younger, female, higher educated and being counselled for neuro-genetic and ‘other’ type of diseases. Counselees with a possible genetic condition and counselees referred for pre-symptomatic genetic counselling were more often counselled for the onco-genetic and cardio-genetic types of diseases. Genetic testing more often identified a pathogenic variant among children with a genetic condition than among adults with a genetic condition. As the outcomes of these subgroups were studied separately, adjustment of confounders for these differences were considered unnecessary.  
Aim 1: All outcomes of genetic counselling improved at group level
Table 2 shows the outcomes of genetic counselling for the total sample. After the whole genetic counselling process (T0–T2), there were significant improvements in empowerment (V = 0.22, F(2, 1415) = 197.14, p <.001), perceived personal control (V = 0.03, F(2, 1405) = 24.76, p <.001) and anxiety (V = 0.04, F(2, 1426) = 32.24, p <.001). Effect-sizes were medium for empowerment and small for the other outcomes. Contrast analyses were then used to analyse the effects on outcomes per session. After the first consultation (T0–T1), all outcomes improved significantly and effect-sizes were small for all outcomes. After the results of genetic counselling were disclosed (T1–T2), empowerment and anxiety improved significantly and effect-sizes were small for both outcomes, while perceived personal control did not change significantly during this period. 
Table 2 shows also the outcomes of genetic counselling by reason for referral. Changes in outcomes did not differ significantly between counselees with a possible genetic condition, counselees referred for pre-symptomatic genetic counselling and parents of referred children on empowerment (V = 0.01, F(4, 2832) = 1.67, p =.154) and anxiety (V = <0.01, F(4, 2838) = 0.48, p =.748). However, there were significant differences between these subgroups on perceived personal control (V = 0.02, F(4, 2812) = 5.26, p <.001). After the results of genetic counselling were discussed (T1–T2), perceived personal control only improved significantly among parents of referred children.
Aim 2: Changes at an individual level showed large differences between counselees on all outcomes
Figure 1 shows graphs with the percentages of counselees who improved, remained stable and worsened on each outcome based on individual change scores. Descriptive information about these clustered individual change scores is shown in Table S1 (Supplementary Information).
After the first consultation (T0–T1), 35% of counselees improved on empowerment, with fewer counselees improving on perceived personal control (16%) and anxiety (10%). Most counselees remained stable on outcomes: 54% on empowerment, 74% on perceived personal control and 86% on anxiety. Some counselees worsened on outcomes after the first consultation: 11% on empowerment, 9% on perceived personal control and 4% on anxiety.   
After the whole genetic counselling process (T0–T2), 48% of counselees improved on empowerment, while fewer counselees improved on perceived personal control (21%) and anxiety (17%). Many counselees remained stable on outcomes (42% on empowerment, 66% on perceived personal control and 76% on anxiety). Some counselees worsened on outcomes (10% on empowerment, 13% on perceived personal control and 7% on anxiety). Moreover, counselees who worsened in anxiety had an average score of 16 (SD = 4) on the STAI at T2, which is considered clinically elevated anxiety. 
Aim 3: Associations with socio-demographic and clinical variables were mostly absent 
Counselees who improved, remained stable and worsened on outcomes were compared on baseline values, socio-demographic (gender, age and education level) and clinical variables (reason for referral, type of disease and genetic test result). Only the significant associations are shown in Table 3. Tables S2-S4 (Supplementary Information) show all associations for each outcome.
Baseline values
Baseline values were significantly associated with changes on all outcomes after the first consultation (T0–T1) and after the whole genetic counselling process (T0–T2). Post-hoc tests revealed that counselees who improved in empowerment, perceived personal control and anxiety had significantly worse baseline values than counselees who remained stable or worsened on both measurements. Post-hoc tests also revealed that counselees who worsened in empowerment, perceived personal control and anxiety had significantly better baseline values than counselees who remained stable and improved on both measurements. 
Socio-demographic variables
Socio-demographic variables were not significantly associated with changes in outcomes. This means that age, gender and education level did not explain which counselees improved, remained stable or worsened on all outcomes, after the first consultation (T0–T1) and after the whole genetic counselling process (T0–T2).
Clinical variables
Reason for referral was significantly associated with changes in perceived personal control after the whole genetic counselling process (T0–T2). Counselees who improved in perceived personal control were significantly more often parents of referred children than counselees with a possible genetic condition or counselees referred for pre-symptomatic genetic counselling. The genetic test results of counselees who were referred for predictive testing were significantly associated with changes in anxiety at T2. As could be expected, counselees who improved in anxiety received significantly more often a favourable genetic test result compared to counselees who remained stable or worsened. Counselees who worsened in anxiety received significantly more often an unfavourable genetic test result compared to counselees who improved or remained stable.
Discussion
In this study we examined cognitive and affective outcomes (empowerment, perceived personal control and anxiety) of genetic counselling at group and individual level in a large and heterogeneous sample of counselees. At group level, all outcomes improved after counselling, with a medium effect-size for empowerment and small effect-sizes for anxiety and perceived personal control. While empowerment and anxiety improved across the whole genetic counselling process, perceived personal control remained stable after the initial improvement seen following the first consultation.  At an individual level, around half (48%) of counselees showed clinically relevant improvement on empowerment, while most counselees remained stable on perceived personal control (66%) and anxiety (76%). However, around 10% of the counselees showed a clinically relevant worsening on each outcome. Parents of referred children improved more often on perceived personal control than other groups. As could be expected, a favourable genetic test result was significantly associated with a decrease in anxiety, while an unfavourable genetic test result was significantly associated with an increase in anxiety. Socio-demographic variables were not associated with changes in outcomes.
That so many counselees remained stable on perceived personal control and anxiety was surprising, and such an effect has not been mentioned in other studies that have considered these outcomes.16-18 Perhaps most counselees already experienced little anxiety and had enough personal control before and during the counselling process. An alternative explanation is how ‘clinical relevant change’ was operationalized. The grouping of counselees into change categories was based on a statistical norm of 0.5 SD. This means that counselees may have experienced changes in some outcome variables that they may have considered important, but these changes were smaller than this statistical norm. 
Another surprising finding was that around 10% of the counselees showed a clinically relevant worsening on each outcome. Pasacreta (2003) mentioned that approximately one-quarter of counselees experience heightened levels of distress, depression and/or anxiety shortly after cancer genetic counselling and testing19, but other systematic reviews did not mention such worsening.1-3 The worsening of perceived personal control and empowerment have not been mentioned before. It is unclear why counselees worsened in our study, as no socio-demographical and clinical variables were associated with the decrease in perceived personal control and empowerment, and only the genetic test result was associated with anxiety. The associations with baseline values cannot be considered meaningful, as baseline values were part of the operationalization of change groups (e.g. to be considered “improved” on empowerment, counselees needed to have much higher scores than at baseline). Eijzenga et al. (2015) also noted that socio-demographic and clinical variables do not seem particularly useful in identifying counselees with psychosocial problems after genetic counselling.20
As a result of our operationalization of clinically relevant change, the worsening on outcomes in our study was strong. The question, however, is whether this worsening is a cause for concern. For anxiety, a validated cut-off score has been established to identify individuals with clinically relevant levels of anxiety. The 7% counselees who worsened on anxiety after genetic counselling scored above this cut-off score in the final measurement, indicating clinically relevant anxiety. As the counselling process could be considered as a stressful period in which new, sometimes disturbing, medical information is communicated, it is conceivable that some counselees could worsen on outcomes even with the emotional support and knowledge provided by genetic counsellors. While negative results (e.g. being a carrier for a autosomal dominant cancer syndrome) may be frightening and lead to prolonged anxiety, the counselling apparently had not been effective enough to lower anxiety to more bearable levels for these individuals. Although cut-off scores have not yet been established for empowerment and perceived personal control, it might also be expected that counselees who worsened on these outcomes experienced insufficient perceived personal control and empowerment after genetic counselling, suggesting that counsellors had not been able to help sufficiently in these respects as well. 
This study confirms that empowerment, as measured by the GCOS-18, could be considered a valuable outcome in genetic counselling.8 The GCOS-18 appears capable of measuring the goals of genetic counselling and changes in cognitive and affective outcomes over time, as we found in our previous research.9 New large outcome studies and more qualitative research is necessary to determine what could be considered normal and desirable effect-sizes on outcomes of genetic counselling and to understand more about the counselees who worsen on outcomes during the genetic counselling process. Recently a minimum clinically important difference for the GCOS-24 was established of 10.3 points.21 Although this norm could be expected to be lower for the shorter version of the GCOS-18, the counselees who improved in our sample have reached this norm with 13.3 (T0-T1) and 14.7 (T0-T2) points.  
[bookmark: _GoBack]In addition to being outcome measures of genetic counselling, the PROMs in this study may also be valuable as screening instruments to clarify counselees’ needs before genetic counselling and as process measures to identify which counselees have not gained sufficient knowledge or may have emotional problems during and after genetic counselling. To use PROMs for such purposes, routine outcome monitoring of the counselling process is necessary. This means offering questionnaires to counselees before genetic counselling starts and after each counselling session, and acting on these outcomes during the counselling process. Previous research already showed that routine outcome monitoring of psychosocial problems by PROMs in genetic counselling for cancer and psychiatric disorders facilitates genetic counsellors’ recognition and discussion of their clients’ psychosocial problems and reduces clients’ distress levels22, and describes how such procedures could be implemented in clinical practice.23
Another focus for future research could be exploring subgroups among counselees based on cognitive and affective outcomes. Subgroups are possible to recover from observed data by latent variable models, such as latent class analysis (LCA) and latent profile analysis (LPA). As differences in change among counselees were insufficiently explainable by clinical and socio-demographic variables, such analyses may provide new insights why counselees differ in outcomes after genetic counselling.  
Strengths and limitations
The strengths of our study include the multicenter approach and the large and diverse study sample, which included different type of counselees, different categories of genetic conditions and different reasons for genetic consultations. Another strength is our use of cognitive as well as affective outcomes, all of them measured at multiple time points in the whole genetic counselling process. There were also some limitations. Of the 2502 participants, 1023 participants had to be excluded because they did not complete all the questionnaires. A comparison between the included participants and all respondents showed significant differences in age and reason for referral. These differences were not considered to be confounders because all outcomes did not differ significantly between these groups at T0. Only a small part of our sample consisted of parents of referred children. More research seems necessary to understand more about this particular subgroup, especially as this subgroup may have other concerns and needs regarding genetic counselling (e.g. prognosis of the child, family planning, parental responsibility, concerns about culpability). Our sample consisted of counselees who were competent with the Dutch language. The outcomes of genetic counselling for counselees who are less competent with the Dutch language are therefore unknown. The third measurement (T2) was performed within one week after results of genetic counselling were discussed, from which we know from literature on predictive genetic testing, may be a transient initial period of distress. Furthermore, because this research consists of a pre-post observational design, causal inferences are less convincing compared to clinical trials.
To conclude, this study demonstrated improvements among counselees in cognitive and affective outcomes after genetic counselling at group level, which is in line with the pre-formulated and professionally widely supported goals of genetic counselling. However, our results also suggest that there are opportunities for improvement at individual level, as many counselees remained stable and some even worsened on all outcomes. Routine outcome monitoring could help to explore the needs of counselees before and during the genetic counselling process and could help to identify counselees who worsen. Routine outcome monitoring could also identify individuals who may need less counselling because they already feel well-informed and experience no emotional distress and whose needs may sufficiently met by, for instance, digital information and/or decision-aids. Future research could therefore focus on the GCOS-18 as a useful screening instrument and process measure for the genetic counselling process.  
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