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ABSTRACT
Background: Validated tools assessing oncological genetic counseling (OGC) quality are lacking.
Methods: We assessed OCG effectiveness using italian-translated version of the Genomics Outcome Scale (GOS) questionnaire. 
Clinical variables were collected and their association with different answers was assessed by Fisher's exact test or Chi-square 
test for either dichotomous or other categorical variables, respectively, with level of statistical significance p = 0.05.
Results: Between November 2024 and February 2025, 209 subjects who received the complete OGC program at Our Center re-
sponded to the questionnaire; median age was 56 years (25–81). Most (76%) had breast cancer, 72% received a negative test, 15% 
positive test, and 13% noninformative test with variant of unknown significance (VUS). Most patients answered affirmatively 

to Question 1, focused on OGC understanding: age (p = 0.0181) and education (p = 0.0028) yielded different answers. Question 
2, assessing relatives risk understanding, was answered completely/partially affirmative by 94% of subjects: test result (negative 
noninformative vs. positive vs. VUS) was associated (p = 0.0175) with different answers. To Question 3, related to concern, 65% 
confirmed their worry: education (p = 0.0392) and cancer type (p = 0.0128) yielded different answers. In Question 4, focused 
on surveillance understanding, 77% declared full or partial awareness, regardless of examined factors. In Question 5, enquiring 
decisional ability for themselves or family members, 72% stated they were completely/partially able to make decisions. Education 
(p = 0.0287) and genetic test result (p = 0.0090) yielded different answers. In Question 6, reflecting future planning, 69% re-
sponded completely/almost completely affirmatively, 17% were uncertain, and 14% responded partially/completely negatively, 
regardless of examined clinical factors.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
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Conclusions:: GOS questionnaire confirms that OGC is useful and effective to inform patients about their condition, surveil-
lance, and prevention. Higher levels of empowerment were seen in younger patients and those with higher education.

1 | Introduction

The oncological genetic counseling (OGC) and associated test-
ing services offer useful information and clinical benefits to in-
dividuals and families affected by pathological conditions with 
a suspected genetic etiology [1–10].

Several studies showed that genetic counseling can lead to a 
greater likelihood of accurately explaining disease occurrence 
risk and available treatment strategies; this leads to increased 
patients' knowledge and perceived personal control. All these 
factors contribute to positive health behaviors such as increased 
compliance and adherence to surveillance protocols and de-
crease in anxiety, worry, and decisional conflict [11–13].

To date, both in Italy and in European countries, within on-
cology genetics services validated assessment tools aiming 
at evaluating the impact of received information on patients' 
health-related quality of life (HRQoL) during the OGC process 
are not routinely used in clinical practice. In fact, even though 
OGC's main objective is to increase life expectancy and improve 
quality of life in families harboring different genetic conditions, 
estimation of benefit could be more difficult compared to other 
medical conditions. Indeed, even though during OGC prophy-
lactic pharmacological and surgical options may be discussed, 
measurement of the beneficial impact of patients' perceived 
need to undergo such procedures is rarely assessed [14, 15].

However, HRQoL measures have been widely recognized 
as useful tools in clinical trials, leading to their application 
also in the field of medical genetics [16]. HRQoL is measured 
using patient-reported outcome measures (PROMs). PROMs 
are assessed by short, self-administered questionnaires that 
capture some aspects of patients' health status or HRQoL that 
are directly reported from patients, thus avoiding answers 
interpretation by a physician [17]. Generic HRQoL measures 
are available but there is no specific HRQoL PROM developed 
for genetic conditions that would highlight all the relevant pa-
tients' benefits [18, 19].

For this purpose, in 2011, a quality assessment tool called 
“Genetic Counseling Outcome Scale” (GCOS-24) was devel-
oped by McAllister et al., aiming at providing a PROM specific 
to clinical genetics services [20]. The GCOS-24 was based on 
the concept of patient “empowerment”, which includes five 
subdimensions in which the various outcomes are summa-
rized: cognitive, decisional and behavioral control, emotional 
regulation, and hope. This tool has been proven to be valid, 
reliable, and applicable and has been used to evaluate and im-
prove quality in genetic counseling services. The authors have 
reported results of psychometric tests suggesting that GCOS-24 
might be used as PROM to evaluate clinical genetics services, 
although future validation studies are needed. Subsequent 
studies have indeed confirmed GCOS-24 clinical utility as a 
tool for proper assessment of genetic counseling services effec-
tiveness [21, 22].

Although the GCOS-24 is currently one of the most widely used 
instruments for assessing PROMs in medical genetics services 
and genetic counseling clinics, GCOS-24's main limitation is its 
complexity; GCOS-24 is composed of 24 items, each with seven 
possible answers. Moreover, GCOS-24 generates an overall 
“empowerment” score, but the exact role that can be attributed 
to different scores among the various items is not understood. 
Further studies are needed to attribute “preference weights” to 
the various measures obtained, which reflect the value or pri-
ority attributed to each item by the target population [23]. This 
would clarify what interpretation can be attributed to the vari-
ations in scores.

A shorter version of the scale might be focused on proper assess-
ment of such “preference weights”, thus facilitating its future 
use in place of the standard GCOS-24.

In recent years, genetic testing has been increasingly performed 
outside of traditional service provision models within genetics 
services and clinics and will increasingly be applied to other 
specialties in the future. This process is called “mainstreaming 
genetic testing” and is precisely what is occurring in the context 
of cancer predisposition genes [24].

On this basis, there is a rising need to have a valid and reliable 
PROM that could be used to evaluate genetic and genomic coun-
seling and testing both within and outside of clinical genetics 
services. An additional benefit of a shorter test would be to re-
duce completion times, which could also facilitate integration 
into clinical care and also patients' compliance to complete such 
questionnaire.

To this end, in 2019, Grant et al. published the results of a study 
whose aim was to evaluate the effectiveness of a simplified ver-
sion of the GCOS-24 questionnaire. The outcome was the devel-
opment of a shortened (six-item) version of the GCOS, called the 
Genomics Outcome Scale (GOS) (Table 1).

The GOS appears potentially suitable to use in clinical practice 
as means to evaluate genetic counseling and testing services, 
maintaining the ability of GCOS-24 to capture the theoretical 
construct of empowerment [25].

The aim of our study was to use an Italian-translated version of 
the GOS, during the activity of the Highly Specialized Regional 
Reference Center for Oncological Genetics “Prof. Riccardo 
Cellerino” of the Azienda Ospedaliero Universitaria (AOU) delle 
Marche (Table 2) [26], as a tool to evaluate the effectiveness of 
the OGC process, in order to measure its usefulness, especially 
the posttest phase, its effectiveness and the outcomes in terms 
of received information, clinical benefit and acceptance of pro-
posed surveillance path based on test result, patients', and their 
families' awareness and psychological impact of the process. 
This form of assessment might also be useful in order to high-
light any faulty areas of OGC that should be corrected in order 
to improve the overall quality of service offered.
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2 | Materials and Methods

Patients eligible for this study were all consecutive patients 
that, between November 2024 and February 2025, attended the 
Highly Specialized Regional Reference Center for Oncological 
Genetics “Prof. Riccardo Cellerino” of the AOU delle Marche 
and who received a complete OGC program between June 2023 
and December 2024, including the following:

•	 Pretest genetic counseling

•	 Genetic testing for hereditary tumors (for hereditary breast/
ovarian cancer [HBOC] syndrome and/or Lynch syndrome 
[LS]), performed with a multigene panel using NGS (next 
generation sequencing) technology, that analyzes the follow-
ing genes: BRCA1, BRCA2, PALB2, CHEK2, TP53, ATM, 
RAD50, RAD51C, RAD51D, MLH1, MSH2, MSH6, PMS2, 
and EPCAM. The data obtained from the gene sequences 
were analyzed using a bioinformatics software that first 
identifies all the variants present in the analyzed genomic 
sequence and then, through a predefined filtering system, 
selects those that could have a meaning for the genes under 
examination. If the analysis highlights the presence of a 
variant, the investigation was then repeated and confirmed 
using a second method, namely direct Sanger sequencing, 
which allows the detected variant to be typed with absolute 
precision. If the NGS analysis highlighted the presence of a 
copy number variation, that is, a large deletion or insertion 
of one of the analyzed genes, a second technique was used 
that allows the identification of large gene rearrangements, 
namely the MLPA (multiplex ligation probe amplification) 
technique.

•	 Posttest genetic counseling, during which the test report 
was delivered and the result was explained.

Interpretation of identified variants' pathogenic significance was 
performed according to ENIGMA consortium (evidence-based 
network for the interpretation of germline mutant allele—https://

enigmaconsortium.org/), American College of Medical Genetics 
and Genomics (ACMG) guidelines, and InSiGHT variant data-
base (available at http://www.insight-group.org), and then, mu-
tations were classified according to the five-class system IARC 
system recommended by the International Agency for Research 
on Cancer (IARC) [27–30].

Eligible patients were contacted by telephone, and after, they 
were asked for their informed consent to participate. They were 
also informed that the answers had to be free and truthful, that 
they would not affect the clinical decisions, and that it would be 
possible to add free comments in the final section.

Patients who agreed to participate in the study were asked to fill 
out an adapted version of the GOS questionnaire that was trans-
lated into Italian, which is shown in Table 2.

The questionnaire could be answered either by e-mail (by 
sending a link to access and filling out the questionnaire anon-
ymously. The link to the questionnaire was created using the 
“Google Forms” function) [31] or by answering directly to ques-
tions by telephone.

The following patients' clinical data were collected: age, gender, 
type of oncological diagnosis, and level of education (primary 
school diploma, lower secondary school–middle school diploma, 
upper secondary school–high school diploma, bachelor's degree, 
master's degree, PhD, and other education, for example, artistic 
or musical degree).

All patients were asked to provide an answer to the questions 
contained within the GOS, whose possible answers ranged from 
a scale of 1–5 (Table 2).

The first question measured the degree of understanding and 
ability to re-elaborate the information received, as far as to be 
able to relate such information to other persons who might be 
interested.

TABLE 1   |               Genomics Outcome Scale (GOS) [25].

Genomics Outcome Scale Strongly disagree Disagree Neither agree nor disagree Agree Disagree

I can explain what the condition 
means to people outside family who 
may need to know

1 2 3 4 5

I know who else in my family might 
be at risk for this condition

1 2 3 4 5

When I think about the condition in 
my family, I get upset

1 2 3 4 5

I know what I can do to change 
how this condition affects me/my 
children

1 2 3 4 5

I am able to make plans for the 
future

1 2 3 4 5

I can make decisions about the 
condition that might change my 
future or my child(ren)'s future

1 2 3 4 5
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TABLE 2   |   Italian-translated and adapted version of the Genomics Outcome Scale (GOS).

Italian-translated and 
adapted version of the 
Genomics Outcome Scale 
(GOS 1 2 3 4 5

No
Strongly 
disagree

Più NO che SI’
Disagree

In parte/Non 
sono sicuro/
Né SI’ né NO

Neither agree 
nor disagree

Più SI’ che no
Agree

SI’
Strongly 

agree

1. ITA – Sono in grado di 
spiegare la mia condizione/
storia/informazioni ricevute 
in consulenza alle persone che 
abbiano bisogno di conoscerle.
1. ENG – I can explain what 
the condition means to people 
outside family who may need 
to know.

2. ITA – Ho compreso quali 
altri parenti possono essere 
a rischio per la mia stessa 
condizione/storia.
2. ENG – I know who else in 
my family might be at risk for 
this condition.

3. ITA – Quando penso alla 
mia condizione/storia, mi 
preoccupo.
3. ENG - When I think about 
the condition in my family, I 
get upset.

4. ITA - So che cosa posso fare 
per modificare l’impatto della 
mia condizione/storia su di 
me o i miei parenti/figli.
4. ENG – I know what I can do 
to change how this condition 
affects me/my children.

5. ITA – Sono in grado di 
prendere decisioni riguardo 
la mia condizione/storia 
che potrebbero cambiare il 
mio futuro o quello dei miei 
parenti/figli.
5. ENG – I can make decisions 
about the condition that might 
change my future or my 
child(ren)'s future.

6. ITA – Mi sento in grado di 
fare progetti per il futuro.
6. ENG – I am able to make 
plans for the future.

Abbreviations: ITA, Italian, ENG, English.
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The second question measured the depth of understanding the 
concept of hereditary transmission of the genetic risk found.

The third question measured the presence or absence of concern 
associated with the clinical implications of the test result

The fourth question measured the degree of understanding of 
the surveillance measures proposed for oneself and for one's 
family members.

The fifth question measured the patient's ability to make deci-
sions for themselves and, most importantly, for their relatives.

The sixth question focused more precisely on the impact of 
the information acquired during genetic counseling on life 
planning.

Finally, the patient was asked to indicate the year in which the 
test was performed (2023 vs. 2024) and the type of genetic test 
result, for which three answers were possible: negative/nonin-
formative result (no pathogenic variant found), positive result 
(pathogenic variant found), and noninformative result due to 
the detection of a variant of unknown significance (VUS)

The association between categorical variables was assessed by 
Fisher's exact test for dichotomous variables and by the Chi-
square test for all other categorical variables. The level of sta-
tistical significance was set at 0.05. All statistical analyses were 
conducted using MedCalc 19.7.2 software for Windows and R 
software for Windows 4.4.2.

3 | Results

3.1 | Patient Characteristics

Globally, between November 2024 and February 2025 (data cut-
off), 462 consecutive subjects, attending the Highly Specialized 
Regional Reference Center for Oncological Genetics “Prof. 
Riccardo Cellerino” of the AOU delle Marche, were considered 
potentially eligible patients. All patients had received a complete 
OGC program (pretest genetic counseling, genetic testing and 
posttest genetic counseling) in the period between June 2023 
and December 2024. Among them, 54 (12 %) were excluded as 
they were already deceased at the time of the study.

The 408 patients alive at the time of the study were contacted by 
telephone to ask them to complete the questionnaire. Of these, 
122 (30 %) did not answer the phone call, whereas 23 (6 %) re-
ceived the phone call and refused to participate in the study: 
thus, the remaining 263 (64 %) patients received their question-
naire for completion.

A total of 209 (79 %) completed questionnaires were received. 
Figure 1 shows the CONSORT diagram relating to the disposi-
tion of the study population.

3.2 | Distribution of Responses by Clinical Factors

In total, 209 patients responded to the questionnaire sent. Only 
197 (94%) out of 209 patients responded to questions concerning 

Population (n = 462)

Patients who received online/phone questionnaire (n = 263)

Patients enrolled in final analysis (n = 209)

Patients excluded after having received questionnaire (n = 54)
Ultimately did not reply (n = 54)(i)

Reason for primary exclusion from enrollment (n = 199)
Death (n = 54)
Did not reply (n = 122)
Patient refusal (n = 23)

(i)
(ii)

(iii)

FIGURE 1   |   CONSORT diagram of study population.
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their age. The median age of the subjects who responded to the 
questionnaire was 56 years (range 25–81). Two hundred eight 
(99.5%) subjects responded to the question of gender. Of these, 
192 (92%) subjects were female, and 16 (8 %) patients were male.

Regarding the question on the type of tumor, 207 (99%) out of 
209 subjects specified the type of tumor they were affected by. 
The majority of subjects (n = 157% − 76%) who responded to the 
questionnaire have been diagnosed with invasive breast cancer, 
followed by healthy subjects (n = 15% − 7%), patients with gas-
trointestinal neoplasms (n = 14% − 7%), patients with gyneco-
logical cancer (n = 6%–3%), urological cancer (n = 6% − 3%), and 
multiple neoplasms (n = 9% − 4%).

For the question related to the level of education, 207 (99%) of 
209 patients answered. Of these, six subjects (3%) stated that they 
had a primary school education (elementary school diploma), 41 
subjects (20%) had a lower secondary school diploma (middle 
school), 114 (55%) had a higher secondary school diploma (high 
school), 16 subjects (8%) had a bachelor's degree, and finally, 30 
(14%) subjects had a master's degree. None of the subjects re-
sponded that they had a PhD or other education.

Regarding the question on the type of genetic test result, a total 
of 204 (98%) of 209 patients responded. Of these, 147 (72%) re-
ported that they received a negative noninformative test, 30 
(15%) a positive test, and 27 (13%) a noninformative test due to 
a VUS finding.

Finally, regarding the question on the year of testing (2023 vs. 
2024), 208 (99.5%) out of 209 subjects responded. Of these, 164 
(79%) took the test and received the response in 2023, whereas 
44 (21%) in 2024.

Patients' demographics are reported below in Table 3.

3.3 | Distribution of Responses Based on GOS 
Questionnaire Items

The responses of subjects included in the study relating to the 
GOS questionnaire are reported in the table below (Table 4).

3.4 | Association Analysis Between Responses 
and Clinical Factors

3.4.1 | Age

Two age cutoffs were chosen: 50 years and 70 years. Globally, 
63 patients were younger than 50 years and 14 were older than 
70 years.

The analyses between the subgroups of patients younger than or 
older than 50 years are reported below.

Regarding the answer to Question 1, a statistically significant 
difference was observed: people younger than 50 years an-
swered strongly agree more often than people older than 50 
years, whereas people older than 50 years answered disagree or 

neither agree nor disagree more often than those younger than 50 
years (p = 0.0181) (Figure 2).

No other statistically significant differences were observed re-
garding Questions 2, 3, 4, 5, and 6 regarding subgroups of sub-
jects considering cutoff of 50 years.

Moreover, no other significant differences for all the GOS ques-
tions were observed considering age cutoff of 70 years (Table 5). 
The complete results of the analysis can be found in Table S1.

TABLE 3   |   Patients' demographic characteristics.

Patients' demographics N = 209 (100%)

Age N = 197∕209 (94%)

Median age: 56 years (range 25–81)

• < 50 years 63 (32%)

• > 70 years 14 (7%)

• 50–70 years 120 (61%)

Gender N = 208 (99.5%)

• Female 192 (92%)

• Male 16 (8%)

Type of tumor N = 207 (99%)

• Invasive breast cancer 157 (76%)

• Healthy subjects 15 (7%)

• Gastrointestinal neoplasms 
(n = 14.7%)

14 (7%)

• Gynecological cancer (n = 6.3%) 6 (3%)

• Urological cancer 6 (3%)

• Multiple neoplasms 9 (4%)

Level of education N = 207 (99%)

• Primary school education 
(elementary school diploma)

6 (3%)

• Lower secondary school diploma 
(middle school)

41 (20%)

• Higher secondary school diploma 
(high school)

114 (55%)

• Bachelor’s degree, 16 (8%)

• Master’s degree 30 (14%)

Type of genetic test result N = 204 (98%)

• Negative noninformative test 147 (72%)

• Positive test 30 (15%)

• Noninformative test (VUS finding) 27 (13%)

Year of testing (2023 vs. 2024) N = 208 (99.5%)

• 2023 164 (79%)

• 2024 44 (21%)
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3.4.2 | Education Level

Regarding the answer to Question 1, a statistically signif-
icant difference was observed based on the level of education 
(p = 0.0028 ). In particular, albeit the most frequent answer that 
was given from each group was strongly agree, this was given 
only by half of the population of patients who had primary 
school degree compared with 87% people with a master's or 
bachelor's degree.

Also regarding the answer to Question 3, a statistically signif-
icant difference was observed based on the level of education 
(p = 0.0392). People who answered strongly agree were mainly 
those with an elementary school or middle school diploma, 
whereas those who answered strongly agree less frequently were 
those with a master's degree.

Regarding the answer to Question 5, a statistically signifi-
cant difference was observed (p = 0.0287): people with an 

elementary school diploma answered strongly disagree mainly. 
None with a bachelor's or master's degree answered strongly 
disagree.

Finally, no significant differences were observed on Questions 
2, 4, and 6 regarding education level (Figure 3, Table 5). The 
complete results of the analysis can be found in Table S2.

3.4.3 | Type of Tumor

For the sake of statistical analyses, tumor types were categorized 
in the following subgroups: breast cancer, gynecological cancer 
(ovary, endometrium), urological tumor (prostate and urothe-
lium), gastrointestinal cancer (including colorectal, pancreatic, 
and gastric cancer), multiple tumors, and nonaffected subjects.

No significant differences were observed on Questions 1, 2, 4, 
and 6 based on tumor type.

TABLE 4   |   Responses of subjects included in the study relating to the GOS questionnaire.

Genomics 
Outcome Scale

Total of 
responses n (%)

Strongly 
disagree n (%)

Disagree 
n (%)

Neither agree 
nor sisagree n (%)

Agree 
n (%)

Strongly 
agree n (%)

Question 1
I can explain 
what the 
condition means 
to people outside 
family who may 
need to know.

209/209 (100%) 3 (2%) 6 (3%) 21 (10%) 55 (26%) 124 (59%)

Question 2
I know who else 
in my family 
might be at risk 
for this condition.

209/209 (100%) 4 (2%) 3 (1%) 7 (3%) 20 (10%) 175 (84%)

Question 3When 
I think about the 
condition in my 
family, I get upset.

208/209 (99.5%) 12 (6%) 29 (14%) 32 (15%) 53 (26%) 82 (39%)

Question 4
I know what I can 
do to change how 
this condition 
affects me/my 
children.

207/209 (99%) 11 (5%) 5 (2%) 33 (16%) 51 (25%) 107 (52%)

Question 5
I can make 
decisions about 
the condition that 
might change 
my future or 
my child(ren)'s 
future.

207/209 (99%) 8 (4%) 9 (4%) 21 (10%) 47 (23%) 122 (59%)

Question 6
I am able to make 
plans for the 
future.

208/209 (99.5%) 15 (7%) 14 (7%) 35 (17%) 31 (15%) 113 (54%)
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Regarding the answer to Question 3, a statistically significant 
difference was observed based on the type of tumor (p = 0.0128 ). 
Specifically, nonaffected subjects responded less frequently to 
strongly agree, whereas subjects with gastrointestinal cancers 
responded more frequently to strongly agree, followed by those 
with multiple tumors.

Moreover, regarding the answer to Question 5, a statistically 
significant difference was observed based on tumor type 
(p = 0.0307 ). In particular, patients with GI and urological 
cancer gave the most mixed results to Question 5 compared 
with other tumor types, as shown in Figure 4. (Figure 4, 
Table 5).) The complete results of the analysis can be found 
in Table S3.

3.4.4 | Genetic Testing Results

The questionnaire included the following possible answers: neg-
ative noninformative result (no pathogenic variants detected), 
positive result (pathogenic mutation found), noninformative re-
sult due to the presence of a VUS.

No significant differences were observed on Questions 1, 3, 4, 
and 6 regarding test result.

Regarding the answer to Question 2, a statistically significant 
difference was observed on test result (p = 0.0175 ). Patients 
carrying a VUS answered more often with a strongly disagree, 
whereas none of the patients with a positive test answered 
strongly disagree or disagree.

Regarding the answer to Question 5, also, a statistically signif-
icant difference was observed (p = 0.0090 ): patients carrying 
a VUS responded less frequently with strongly agree, whereas 
patients with a positive test responded more frequently with 
strongly agree (Figure 5, Table 5). The complete results of the 
analysis can be found in Table S4.

3.4.5 | Year of Test Execution

No significant differences were observed among Questions 1, 2, 
3, 4, 5, and 6 regarding the year of test execution (2023 vs. 2024) 
(Table 5). The complete results of the analysis can be found in 
Table S5.

4 | Discussion

In recent years, a widely increased genetic testing use has been 
reported, both for prevention and therapeutic purposes; this is 
partly due to the widespread use of biological drugs targeting 
specific molecular pathways (such as pathogenic variant af-
fecting BRCA1 and BRCA2 genes). This process, called “main-
streaming genetic testing”, led to the use of genetic tests that are 
usually used to assess cancer predisposition also outside tradi-
tional genetics services and clinics [24].

However, despite the increasing use of genetic counseling in 
oncology, to date no validated assessment tools for evaluate 
quality of service offered by genetics centers have been used, 
either at European countries or in Italy, in particularly eval-
uating the OGC path. For this reason, the aim of the present 
study was to evaluate the effectiveness of OGC process at Our 
Center, using an easy-to-use, not “burdensome”, and easily 
interpretable assessment tool. For this purpose, we decided to 
use an Italian-translated version of the GOS [25], which rep-
resents a faster and simplified version of GCOS-24, another 
questionnaire that has been previously used in the field of 
clinical genetics services [20]. GOS and GCOS-24 have been 
compared and the former has been demonstrated to be able to 
retain the ability to capture the theoretical construct of patient 
“empowerment” as the latter, despite having only six items 
compared with the 24 items of the GCOS-24. [25]. Our objec-
tive was to assess OGC posttest phase effectiveness in terms of 
received information, clinical benefit, and acceptance of sur-
veillance path based on the outcome of the test, patient and 
family awareness, and psychological impact.

Another relevant factor that posed the need for better under-
standing the perceived results of OGC posttest phase was also 
the fact that since June 2023, it has been introduced in our clin-
ical practice as a unique multigene panel with NGS technology 
that does not simply include BRCA1 and BRCA2 or LS genes, 
but also several genes related to the HBOC and LS syndrome 
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Question 1

FIGURE 2   |   Distribution of responses to Question 1 (“I can explain 
what the condition means to people outside family who may need to 
know.”) according to age ≥ 50.
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(BRCA1, BRCA2, PALB2, CHEK2, TP53, ATM, RAD50, 
RAD51C, RAD51D, MLH1, MSH2, MSH6, PMS2, and EPCAM). 
These genes are simultaneously analyzed in order to reduce ref-
erencing times, costs and, above all, to increase the test sensi-
tivity to detect pathogenic variants, but it has led to greater test 
interpretation complexity, due to the increase in the rate of VUS 
detection. Wider gene panel testing has also led to “incidental 
findings”, as in the discovery of the presence of a pathogenic 
variant in those families that underwent testing even when fam-
ily history and other criteria led to a pretest low probability of 
discovering a pathogenic variant.

In addition to the GOS questionnaire, also some clinical infor-
mation such as age, gender, type of cancer, test result, and year 
of execution were collected, useful to highlight any differences 
in responses.

The population of 209 subjects included in the study consists 
mainly of female subjects (92%) affected predominantly by breast 
cancer (76%). Based on different cancer types prevalence it is not 
surprising that the most frequent test proposed and performed at 
Our Center is for HBOC Syndrome, including BRCA1 and BRCA2 
genes. The median age of subjects who responded to the question-
naire is 56 years old, but the very wide age range (25–81) suggests 
that the proposed compilation methods (by telephone or by e-mail 
compilation) should be easily accessible by different age groups. 
We cannot fully prove this fact since the test was conducted anon-
ymously and thus we could not perform an analysis based on the 
rate of questionnaire completion and age or other clinical factors. 
We aim in the future to assess whether such differences in com-
pletion rate do exist. We also aim to assess whether differences in 
the answers would be detected by offering the GOS questionnaire 
before and after the OGC.

TABLE 5   |                   Chi-square test results of association analyses between GOS questionnaire responses and stratification factors.

Genomics 
Outcome Scale 
(GOS) questions

Age 
(cutoff 50)

Age 
(cutoff 70)

Education 
level Tumor type

Genetic 
testing result

Year of 
execution 

(2023 vs. 2024)

Question 1
“I can explain 
what the condition 
means to people 
outside family who 
may need to know.”

p = 0.0181 p = 0.8397 p = 0.0028 p = 0.3383 p = 0.2570 p = 0.8706

Question 2
“I know who else 
in my family might 
be at risk for this 
condition.”

p = 0.2355 p = 0.8778 p = 0.1171 p = 0.1662 p = 0.0175 p = 0.7222

Question 3
“When I think 
about the condition 
in my family, I get 
upset.”

p = 0.4957 p = 0.5289 p = 0.0392 p = 0.0128 p = 0.2705 p = 0.7670

Question 4
“I know what I 
can do to change 
how this condition 
affects me/my 
children.”

p = 0.7564 p = 0.4014 p = 0.2386 p = 0.1458 p = 0.7398 p = 0.5923

Question 5
“I can make 
decisions about 
the condition that 
might change 
my future or my 
child(ren)'s future.”

p = 0.6629 p = 0.3795 p = 0.0287 p = 0.0307 p = 0.0090 p = 0.9907

Question 6
“I am able to 
make plans for the 
future.”

p = 0.3023 p = 0.2476 p = 0.6684 p = 0.2099 p = 0.6021 p = 0.7038

Note: Bold texts refers to statistically significant items (statistically significant p).
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Regarding education level, most patients reported having a high 
school diploma (55 %), followed by a lower middle school di-
ploma (20 %), whereas only 22 % had a bachelor's degree. Most 

of the enrolled subjects received a negative noninformative test 
(72 %), wheras only 15 % of them carried a pathogenic variant 
or a VUS.
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FIGURE 3   |   Distribution of responses to Questions 1 (“I can explain what the condition means to people outside family who may need to know.), 3 
(“When I think about the condition in my family, I get upset,”), and 5 (“I can make decisions about the condition that might change my future or my 
child (ren)'s future.”) according to level of education.
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about the condition that might change my future or my child (ren)'s future.”) according to tumor type.
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We also analyzed in detail the answers given by the participants 
to the GOS questionnaire.

Regarding Question 1 “I can explain what the condition means 
to people outside family who may need to know”, most patients 
(85%) answered affirmatively, thus confirming the OGC useful-
ness in providing understandable information. In particular, 
subjects who answered with a higher probability strongly agree 
are those aged less than or equal to 50 years and holding a degree 
(three-year or master's degree). On the other hand, subjects with 
a lower level of education (primary school certificate) responded 
more frequently in a negative way. These differences were sta-
tistically significant and may suggest how the complexity of 
information contained within OGC can be better understood 
by people with higher levels of education. Also, younger people 
would seem to have tools for a better understanding of test re-
sults than older people. In our opinion, a possible explanation 
could be due to greater knowledge of concerns related to hered-
itary cancers thanks to the dissemination of information by the 
“mass media” in younger people. This may lead to a reflection 
on how the test is reported and explained to people who, by level 
of education or age, might not be able to completely understand 
the results when explained in the conventionally used ways.

Analyzing Question 2 “I know who else in my family might 
be at risk for this condition” answers, almost all subjects (94%) 
answered strongly agree or agree, whereas only four people in 
total (2%) answered strongly disagree. A good awareness of 
which other relatives may be at risk was found to be cross-sec-
tional and independent of other factors such as age, gender, 
level of education, and type of cancer diagnosis, whereas an 
interesting finding emerged when answers were correlated 
with genetic test results: in particular, subjects carrying a VUS 
answered more frequently strongly disagree, unlike subjects 

carrying a pathogenic variant, where none answered nega-
tively. This statistically significant difference highlights the 
great interpretative problem of VUS leading to the difficulty 
of transmitting information in a clear and understandable way 
and the patients' perceived “lack” of solid information leading 
to psychological problems.

The following Question 3 “When I think about the condition in 
my family, I get upset” elicited interesting answers: in fact about 
two-thirds (65%) of examined subjects replied that they were 
somewhat concerned about their condition, whereas only 20% 
replied that they were generally unconcerned. From subgroup 
analyses, subjects that expressed the greatest concern were 
those with lowest level of education (primary or lower secondary 
school certificate) and patients with gastrointestinal neoplasm 
or multiple neoplasms. Understandably, those not affected by 
cancer expressed a lower level of concern. We believe that the 
response to this specific item of the questionnaire might have 
been more influenced by the prognostic implications of the neo-
plasm from which the compilers were affected rather than the 
prognostic implications of genetic testing: in particular, within 
the subgroup “gastrointestinal tumors” there were several cases 
of pancreatic cancer, which usually have an unfavorable progno-
sis. The worse prognosis of pancreatic cancer compared to other 
tumor types is also a well-known fact to the general populace, 
thus leading to increased fear and worry in subjects that were 
diagnosed with this disease [32, 33].

In Question 4 “I know what I can do to change how this condi-
tion affects me/my children” that measures the degree of un-
derstanding of proposed surveillance procedures for theirself 
and their family, most subjects (77%) responded declaring full 
(or almost) awareness, independent of all clinical factors, em-
phasizing the important role of OGC in the process of patient 
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FIGURE 5   |   Distribution of responses to Questions 2(“I know who else in my family might be at risk for this condition.”) and 5 (“I can make deci-
sions about the condition that might change my future or my child (ren)'s future.”) according to genetic testing result.
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empowerment. To note, none of the clinical factors we used to 
identify differences in questionnaire responses appear to have 
identified groups of patients in which OGC was not able to in-
crease the empowerment of those who receive the test results.

Regarding Question 5 “I can make decisions about the condi-
tion that might change my future or my child (ren)'s future”, as 
for the previous question, most subjects (72%) declared that they 
were able, completely or partially, to make decisions to change 
their own future or that of their family members, regardless of 
age. Significant differences emerged based on the level of edu-
cation, the type of neoplastic pathology and the test result. In 
fact, subjects with the lowest level of education and carriers of 
a VUS were found to be less able to make decisions for them-
selves and their family members, whereas an interesting fact 
is that subjects carriers of a pathogenic variant are those who 
most frequently answered affirmatively, demonstrating that the 
OGC represents a decisive and irreplaceable moment in carrier 
patients in terms of empowerment, to plan appropriate surveil-
lance, screening and prevention measures. Subjects carrying a 
pathogenic variant have well-codified surveillance protocols 
available and/or with limited margins of uncertainty regarding 
their effectiveness, and this can explain the high percentage of 
affirmative responses. Other previous papers also seem to sug-
gest that miscomprehension of VUS is common by counselees, 
particularly in those with lower education, highlighting the im-
portance of VUS-related educational interventions for both VUS 
carriers and their referring physicians [34, 35].

Interestingly, a significant difference also emerged based on 
type of cancer diagnosis, without being able to highlight differ-
ences that can be categorized based on the histological type: it 
cannot be excluded that could be partly due to the intrinsic prog-
nosis of the various types of tumor and to other factors related to 
the neoplastic pathology, such as the stage of the disease, which 
were not collected in our questionnaire.

Finally, Question 6 “I am able to make plans for the future”, 
which focuses on the impact of the information acquired during 
genetic counseling on individual sphere and on planning one's 
life, 69 % of subjects answered completely or almost completely 
affirmatively, 17% adopted a neutral position of uncertainty 
whereas overall 14% of the subjects answered partially or com-
pletely negatively. It is interesting to note that, in contrast to 
what was expected, no differences emerged based on clinical 
stratification factors examined.

Overall, from data collected with the GOS questionnaire, it 
seems to emerge that the OGC path represents a useful and 
effective tool to make the patient informed about his/her con-
dition and to provide useful tools in terms of surveillance and 
prevention, also in order to plan conscious choices to his/her fu-
ture and that of his/her family members

The limitations of this study lie in sample size, which albeit quite 
large, can further be increased in the future. We also aim to spe-
cifically increase the number of subjects that are currently un-
derrepresented in this analysis because of the smaller number of 
subjects, such as those who are not affected by breast cancer and 
who are not females. Finally, the starting sample presents a lack 

of homogeneity in terms of diagnostic suspicion, as it included 
both patients enrolled for HBOC tests and for LS.

Unfortunately, in Italy and Europe there are no similar expe-
riences in the field of OGC of hereditary-familial tumors: a 
single work presented in the form of an abstract at the XXX 
National IMI Congress (Italian Melanoma Intergroup) in 
September 2024 obtained similar results to those of the present 
study, highlighting the usefulness of genetic telecounseling in 
a smaller sample (176 subjects) of patients undergoing genetic 
testing for familial melanoma, always using the GOS question-
naire [36].

5 | Conclusions

In conclusion, the administration of a validated questionnaire 
for evaluation of the OGC pathway was feasible, with a high 
patients' acceptance rate. This allowed proper assessment of 
multigene panel test effectiveness. In the future, it would be 
interesting to increase sample size to highlight any differences 
and identify any critical points in the process, in order to develop 
improvement and correction actions, where necessary.

Nomenclature
OGC	   oncological genetic counseling
GOS	   Genomics Outcome Scale
HRQoL	   health-related quality of life
PROMs	   patient-reported outcome measures
GCOS-24  Genetic Counseling Outcome Scale.
AOU	   Azienda Ospedaliero Universitaria
HBOC	   hereditary breast/ovarian cancer
LS	   Lynch syndrome
NGS	   next generation sequencing
MLPA	   multiplex ligation probe amplification
ENIGMA    evidence-based network for the interpretation of ger-

mline mutant allele
ACMG	         American College of Medical Genetics and Genomics
InSiGHT  International Society for Gastrointestinal 

Hereditary Tumors
IARC	   International Agency for Research on Cancer.
VUS	   variant of unknown significance
IMI	   Italian Melanoma Intergroup

Author Contributions

Conceptualization: E.M., R.C (Rebecca Chiariotti)., R.G., and R.B 
(Rossana Berardi); metodology: E.M. and R.G.; software: R.G.; valida-
tion: E.M., R.G., and R.B. (Rossana Berardi); formal analysis: R.G.; in-
vestigation ad data collection: E.M., R.C. (Rebecca Chiariotti), F.B., C.B., 
L.B, E.A., N.C., E.N.S. F.M., V.A., G.M., C.C., A.M., C.D.F., E.B., R.B. 
(Raffaella Bracci), R.C. (Rita Chiari), M.D.P., R.B. (Renato Bisonni), L.F., 
N.B., R.R.S.; resources: R.B. (Rossana Berardi); data curation: E.M., R.C. 
(Rebecca Chiariotti), R.G.; writing and original draft preparation: E.M, 
R.C. (Rebecca Chiariotti), R.G., and R.B. (Rossana Berardi); writing and 
review and editing: R.G. and R.B. (Rossana Berardi).

Acknowledgments

The authors have nothing to report.

 hum
u, 2026, 1, D

ow
nloaded from

 https://onlinelibrary.w
iley.com

/doi/10.1155/hum
u/7754087 by U

niversity Polit D
elle, W

iley O
nline L

ibrary on [23/06/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



13 of 14

Funding

No funding was received for this manuscript.

Disclosure

All authors have read and agreed to the published version of the 
manuscript.

Ethics Statement

The study did not require ethical approval.

Consent

Written informed consent was obtained from all subjects involved in 
the study.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

All available data can be provided by the corresponding author on 
demand.

References

1. S. Reid, L. B. Spalluto, K. Lang, A. Weidner, and T. Pal, “An Overview 
of Genetic Services Delivery for Hereditary Breast Cancer,” Breast 
Cancer Res Treat 191, no. 3 (2022): 491–500, https://doi.org/10.1007/
s10549-021-06478-z.

2. W. Burke, J. O. Culver, D. Bowen, et al., “Genetic Counseling for Women 
With an Intermediate Family History of Breast Cancer,” American Journal 
of Medical Genetics 90, no. 5 (2000): 361–368, https://doi.org/10.1002/
(sici)1096-8628(20000228)90:5%3C361::aid-ajmg4%3E3.0.co;2-8.

3. E. Cabrera, I. Blanco, C. Yagüe, and A. Zabalegui, “The Impact of 
Genetic Counseling on Knowledge and Emotional Responses in Spanish 
Population With Family History of Breast Cancer,” Patient Education 
and Counseling 78, no. 3 (2010): 382–388, https://doi.org/10.1016/j.
pec.2009.10.032.

4. D. J. Bowen, W. Burke, Y. Yasui, A. McTiernan, and D. McLeran, 
“Effects of Risk Counseling on Interest in Breast Cancer Genetic Testing 
for Lower Risk Women,” Genetics in Medicine 4, no. 5 (2002): 359–365, 
https://doi.org/10.1097/00125817-200209000-00007.

5. J. Christie, G. P. Quinn, T. Malo, et al., “Cognitive and Psychological 
Impact of BRCA Genetic Counseling in Before and After Definitive 
Surgery Breast Cancer Patients,” Annals of surgical oncology 19, no. 13 
(2012): 4003–4011, https://doi.org/10.1245/s10434-012-2460-x.

6. M. J. Green, S. K. Peterson, M. W. Baker, et al., “Effect of a Computer-
Based Decision Aid on Knowledge, Perceptions, and Intentions About 
Genetic Testing for Breast Cancer Susceptibility: A Randomized 
Controlled Trial,” Journal of the American Medical Association 292, no. 
4 (2004): 442–452, https://doi.org/10.1001/jama.292.4.442.

7. C. H. Halbert, L. Kessler, A. Collier, et al., “Low Rates of African 
American Participation in Genetic Counseling and Testing for 
BRCA1/2 Mutations: Racial Disparities or Just a Difference?,” Journal 
of genetic counseling 21, no. 5 (2012): 676–683, https://doi.org/10.1007/
s10897-012-9485-y.

8. C. Lerman, M. D. Schwartz, S. M. Miller, M. Daly, C. Sands, and 
B. K. Rimer, “A Randomized Trial of Breast Cancer Risk Counseling: 
Interacting Effects of Counseling, Educational Level, and Coping 
Style,” Health Psychology 15, no. 2 (1996): 75–83, https://doi.
org/10.1037//0278-6133.15.2.75.

9. D. J. Mac Donald, L. Sarna, G. van Servellen, R. Bastani, J. N. Giger, 
and J. N. Weitzel, “Selection of Family Members for Communication 
of Cancer Risk and Barriers to This Communication Before and After 
Genetic Cancer Risk Assessment,” Genetics in Medicine 9, no. 5 (2007): 
275–282, https://doi.org/10.1097/gim.0b013e31804ec075.

10. A. McInerney-Leo, B. B. Biesecker, D. W. Hadley, et al., “BRCA1/2 
Testing in Hereditary Breast and Ovarian Cancer Families: Effectiveness 
of Problem-Solving Training as a Counseling Intervention,” American 
Journal of Medical Genetics. Part A 130A, no. 3 (2004): 221–227, https://
doi.org/10.1002/ajmg.a.30265.

11. Società Italiana di Psico-Oncologia, “Standard, opzioni e raccoman-
dazioni per una buona pratica psico-oncologica,” Giornale Italiano di 
Psico-Oncologia 13, no. 2 (2011): 61–108.

12. L. Madlensky, A. M. Trepanier, D. Cragun, B. Lerner, K. M. 
Shannon, and H. Zierhut, “A Rapid Systematic Review of Outcomes 
Studies in Genetic Counseling,” Journal of Genetic Counseling 26, no. 3 
(2017): 361–378, https://doi.org/10.1007/s10897-017-0067-x.

13. I. van Oostrom, H. Meijers-Heijboer, H. J. Duivenvoorden, 
et al., “Family System Characteristics and Psychological 
Adjustment to Cancer Susceptibility Genetic Testing: A Prospective 
Study,” Clinical Genetics 71, no. 1 (2007): 35–42, https://doi.
org/10.1111/j.1399-0004.2007.00731.x.

14. B. S. Brooke, J. P. Habashi, D. P. Judge, N. Patel, B. Loeys, and H. C. 
Dietz, “Angiotensin II Blockade and Aortic Root Dilation in Marfan's 
Syndrome,” New England Journal of Medicine 358, no. 26 (2008): 2787–
2795, https://doi.org/10.1056/NEJMoa0706585.

15. M. S. Williams, “Quality in Clinical Genetics,” American Journal of 
Medical Genetics 151C, no. 3 (2009): 175–178, https://doi.org/10.1002/
ajmg.c.30216.

16. D. A. Stevenson, and J. C. Carey, “Health-Related Quality of Life 
Measures in Genetic Disorders: An Outcome Variable for Consideration 
in Clinical Trials,” American Journal of Medical Genetics 151C, no. 3 
(2009): 255–260, https://doi.org/10.1002/ajmg.c.30217.

17. J. Valderas, and J. Alonso, “Patient Reported Outcome Measures: 
A Model-Based Classification System for Research and Clinical 
Practice,” Quality of Life Research 17, no. 9 (2008): 1125–1135, https://
doi.org/10.1007/s11136-008-9396-4.

18. M. McAllister, K. Payne, S. Nicholls, R. Mac Leod, D. Donnai, 
and L. Davies, “Patient Empowerment in Clinical Genetics Services,” 
Journal of Health Psychology 13, no. 7 (2008): 895–905, https://doi.
org/10.1177/1359105308095063.

19. M. McAllister, G. Dunn, and C. Todd, “Empowerment: Qualitative 
Underpinning of a New Clinical Genetics-Specific Patient-Reported 
Outcome,” European Journal of Human Genetics 19, no. 2 (2011): 125–
130, https://doi.org/10.1038/ejhg.2010.160.

20. M. McAllister, A. M. Wood, G. Dunn, S. Shiloh, and C. Todd, “The 
Genetic Counseling Outcome Scale: A New Patient-Reported Outcome 
Measure for Clinical Genetics Services,” Clinical Genetics 79, no. 5 
(2011): 413–424, https://doi.org/10.1111/j.1399-0004.2011.01636.x.

21. J. Yuen, S. Y. Lee, E. Courtney, et al., “Evaluating Empowerment 
in Genetic Counseling Using Patient-Reported Outcomes,” Clinical 
Genetics 97, no. 2 (2020): 246–256, https://doi.org/10.1111/cge.13646.

22. B. R. Diness, G. Overbeck, T. D. Hjortshøj, et al., “Translation and 
Adaptation of the Genetic Counselling Outcome Scale (GCOS-24) for 
Use in Denmark,” Journal of Genetic Counseling 26, no. 5 (2017): 1080–
1089, https://doi.org/10.1007/s10897-017-0086-7.

23. P. L. Sinnott, V. R. Joyce, and P. G. Barnett, Preference Measurement 
in Economic Analysis (Health Economics Resource Center CA, 2007).

24. N. Rahman, “Realizing the Promise of Cancer Predisposition 
Genes,” Nature 505, no. 7483 (2014): 302–308, https://doi.org/10.1038/
nature12981.

 hum
u, 2026, 1, D

ow
nloaded from

 https://onlinelibrary.w
iley.com

/doi/10.1155/hum
u/7754087 by U

niversity Polit D
elle, W

iley O
nline L

ibrary on [23/06/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1007/s10549-021-06478-z
https://doi.org/10.1007/s10549-021-06478-z
https://doi.org/10.1002/(sici)1096-8628(20000228)90:5%3C361::aid-ajmg4%3E3.0.co;2-8
https://doi.org/10.1002/(sici)1096-8628(20000228)90:5%3C361::aid-ajmg4%3E3.0.co;2-8
https://doi.org/10.1016/j.pec.2009.10.032
https://doi.org/10.1016/j.pec.2009.10.032
https://doi.org/10.1097/00125817-200209000-00007
https://doi.org/10.1245/s10434-012-2460-x
https://doi.org/10.1001/jama.292.4.442
https://doi.org/10.1007/s10897-012-9485-y
https://doi.org/10.1007/s10897-012-9485-y
https://doi.org/10.1037//0278-6133.15.2.75
https://doi.org/10.1037//0278-6133.15.2.75
https://doi.org/10.1097/gim.0b013e31804ec075
https://doi.org/10.1002/ajmg.a.30265
https://doi.org/10.1002/ajmg.a.30265
https://doi.org/10.1007/s10897-017-0067-x
https://doi.org/10.1111/j.1399-0004.2007.00731.x
https://doi.org/10.1111/j.1399-0004.2007.00731.x
https://doi.org/10.1056/NEJMoa0706585
https://doi.org/10.1002/ajmg.c.30216
https://doi.org/10.1002/ajmg.c.30216
https://doi.org/10.1002/ajmg.c.30217
https://doi.org/10.1007/s11136-008-9396-4
https://doi.org/10.1007/s11136-008-9396-4
https://doi.org/10.1177/1359105308095063
https://doi.org/10.1177/1359105308095063
https://doi.org/10.1038/ejhg.2010.160
https://doi.org/10.1111/j.1399-0004.2011.01636.x
https://doi.org/10.1111/cge.13646
https://doi.org/10.1007/s10897-017-0086-7
https://doi.org/10.1038/nature12981
https://doi.org/10.1038/nature12981


14 of 14 Human Mutation, 2026

25. P. E. Grant, M. Pampaka, K. Payne, A. Clarke, and M. McAllister, 
“Developing a Short-Form of the Genetic Counselling Outcome Scale: 
The Genomics Outcome Scale,” European Journal of Medical Genetics 
62, no. 5 (2019): 324–334, https://doi.org/10.1016/j.ejmg.2018.11.015.

26. Available Online: http://enigmaconsortium.org/ (accessed on 09 
June 2025).

27. Available Online: http://www.acmg.net/ (accessed on 09 June 2025).

28. Available Online: http://insight-group.org/ (accessed on 09 June 
2025).

29. S. E. Plon, D. M. Eccles, D. Easton, et al., “Sequence Variant 
Classification and Reporting: Recommendations for Improving the 
Interpretation of Cancer Susceptibility Genetic Test Results,” Human 
Mutation 29, no. 11 (2008): 1282–1291, https://doi.org/10.1002/
humu.20880.

30. R. Hastings, C. van Ravenswaaij-Arts, C. van Asperen, B. Peterlin, 
and L. Garavelli, “AB022. External Quality Assessment of Clinical 
Genetics: From Pilot Assessment to Full External Quality Assurance 
Scheme,” Annals of Translational Medicine 5 (2017): Supplement 
2AB022, https://doi.org/10.21037/atm.2017.s022.

31. Available Online: http://google.com/forms/create?hl=it (accessed 
on 09 June 2025).

32. J. Y. Won, “Public Fear of Pancreatic Diseases: Causes and Clinical 
Outcomes at a Single Korean Center,” Gut and Liver 18, no. 4 (2024): 
756–760, https://doi.org/10.5009/gnl240241.

33. K. E. Dengsø, E. W. Andersen, T. Thomsen, et al., “Increased 
Psychological Symptom Burden in Patients With Pancreatic Cancer: A 
Population-Based Cohort Study,” Pancreatology 20, no. 3 (2020): 511–
521, https://doi.org/10.1016/j.pan.2020.01.001.

34. S. Richter, I. Haroun, T. C. Graham, A. Eisen, A. Kiss, and E. Warner, 
“Variants of Unknown Significance in BRCA Testing: Impact on Risk 
Perception, Worry, Prevention and Counseling,” Annals of Oncology 
24 (2013): Supplement 8viii 69–viii 74PMID: 24131974, https://doi.
org/10.1093/annonc/mdt312.

35. J. O. Culver, C. D. Brinkerhoff, J. Clague, et al., “Variants of Uncertain 
Significance in BRCA Testing: Evaluation of Surgical Decisions, Risk 
Perception, and Cancer Distress,” Clinical Genetics 84, no. 5 (2013): 
464–472, https://doi.org/10.1111/cge.12097.

36. A. Carugno, E. Passoni, G. Pogliaghi, et al., “Genetic Telecounseling: 
Evaluation of Efficacy and Outcomes Through the Genetic Counseling 
Outcome Scale (GCOS) Questionnaire in a Cohort of Patients with 
a Suspected Melanoma Susceptibility Syndrome,” XXX Congresso 
Nazionale IMI (Intergruppo Melanoma Italiano) 2024 (Società Italiana 
di Genetica Umana) (Rimini, Settembre, 2024).

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section. (Supporting information) Table S1: 
Complete results of GOS questions stratified by different age groups 
(< or > 50 years old, < or > 70 years old or age not known). Table S2: 
Complete results of GOS questions stratified by different levels of in-
struction. Table S3: Complete results of GOS questions stratified by dif-
ferent sites of tumor involvement. Table S4: Complete results of GOS 
questions stratified by gene test results. Table S5: Complete results of 
GOS questions stratified by year of testing.

 hum
u, 2026, 1, D

ow
nloaded from

 https://onlinelibrary.w
iley.com

/doi/10.1155/hum
u/7754087 by U

niversity Polit D
elle, W

iley O
nline L

ibrary on [23/06/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.ejmg.2018.11.015
http://enigmaconsortium.org/
http://www.acmg.net/
http://insight-group.org/
https://doi.org/10.1002/humu.20880
https://doi.org/10.1002/humu.20880
https://doi.org/10.21037/atm.2017.s022
http://google.com/forms/create?hl=it
https://doi.org/10.5009/gnl240241
https://doi.org/10.1016/j.pan.2020.01.001
https://doi.org/10.1093/annonc/mdt312
https://doi.org/10.1093/annonc/mdt312
https://doi.org/10.1111/cge.12097
https://doi.org/10.1155/humu/7754087

	Oncological Genetic Counseling in Hereditary Breast and Ovarian Cancers and Lynch Syndrome High-Risk Subjects: Evaluation of Efficacy and Outcomes Using the Genomics Outcome Scale
	1 | Introduction
	2 | Materials and Methods
	3 | Results
	3.1 | Patient Characteristics
	3.2 | Distribution of Responses by Clinical Factors
	3.3 | Distribution of Responses Based on GOS Questionnaire Items
	3.4 | Association Analysis Between Responses and Clinical Factors
	3.4.1 | Age
	3.4.2 | Education Level
	3.4.3 | Type of Tumor
	3.4.4 | Genetic Testing Results
	3.4.5 | Year of Test Execution


	4 | Discussion
	5 | Conclusions
	Author Contributions
	Acknowledgments
	Funding
	Disclosure
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	Supporting Information




