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Purpose: Demand for genetic counseling on cancer predisposition syndrome is increasing. We evaluated the psychological 
effect on counselees after genetic counseling at a clinic in a single center. 
Materials and Methods: We surveyed a total of 72 enrolled participants who visited a genetic counseling clinic at the Sam-
sung Medical Center (SMC). The initial survey was conducted before the first genetic counseling session, and the second 
survey was conducted after the second genetic counseling session. A total of 43 participants completed both the initial and 
second surveys. 
Results: The initial survey of 72 participants indicated higher feelings of guilt in the group with religion, higher depression and 
anxiety in the group with a diagnosis of self, and higher anxiety in the group on self-referral to the genetic counseling clinic. 
In the completed survey of 43 participants, overall decreased depression was observed after the second genetic counseling 
session (P=0.013). Risk perception and anxiety decreased in the group diagnosed with benign variant/variant of uncertain sig-
nificance (BV/VUS, 25/3) and increased in the group diagnosed with pathogenic variant (PV, 15). Risk perception and anxiety 
differed between the BV/VUS and PV groups (P<0.001 and P=0.03, respectively).
Conclusion: The genetic counseling clinic at the SMC was effective in ameliorating the depression score. Assessment of sur-
vey results revealed different depression scores, feelings of guilt and anxiety, and different effects of the genetic counseling 
clinic, depending on the subgroups. Understanding the needs and psychological characteristics of different groups is neces-
sary for improving genetic counseling services.
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Introduction

Along with the expansion of knowledge on a disease on a 
genetic basis and increasing genomic data generated by next-
generation sequencing, the interpretation of genetic test results 

has been growing in complexity, and the demand for proper 
genetic counseling has also been increasing [1-3]. Previous stud-
ies on genetic counseling reported, increased anxiety among 
disease affected patients [4], decreased anxiety after genetic 
counseling [5], improvement in knowledge after genetic coun-
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seling [6], more accurate risk perception status among patients 
with familial cancer history [7] and insignificant psychological 
distress after disclosure of genetic test results [8]. The most re-
cent systematic review on outcomes of genetic counseling was 
conducted in 2017; however, it focused only on genetic coun-
seling provided by non-physician genetics specialists. The study 
excluded genetic counseling sessions providing genetic test 
results, and none were from East Asian countries [5]. There is an 
increasing demand for culture-specific genetic counseling prac-
tice [9,10] and only few studies on Koreans have been published 
to date [11,12].

This study aimed to evaluate the psychological stress, feelings 
of guilt, level of anxiety, and risk perception of patients at the 
Samsung Medical Center genetic counseling clinic, before the 
first visit and after the second visit with genetic test results. The 
need assessment survey was also conducted to clarify patient 
needs for the genetic counseling clinic. This is the first study of 
the psychological effects of Koreans who were provided with a 
genetic counseling service at a medical center in Korea. We be-
lieve that a better understanding of patient response to genetic 
counseling sessions could lead to a better genetic counseling 
service targeting the unmet needs of patients.

Materials and Methods

1. Study population and questionnaire
We prospectively enrolled 72 adult participants who received 

genetic counseling at an outpatient clinic in Samsung Medical 
Center in July 2018. This study was approved by the Samsung 
Medical Center Institutional Review Board (IRB No. 2018-06-
041), and informed consent was obtained from all participants. 
All counselees were either diagnosed with cancer possibly re-
lated to cancer predisposition syndrome (CPS) or were relatives 
to a patient with CPS. The surveys were conducted (using ques-
tionnaires) at two different time points: before the initial genetic 
counseling session and after the second genetic counseling 
session. Genetic test was performed after the initial counseling 
session. Result of the genetic test was notified to the participant 
with explanation, during the second counseling session. Second 
session was usually appointed 4 weeks after the initial counsel-
ing session, unless the participant had personal circumstances 
to delay the appointment. A total of 43 counselees completed 
both the initial and second questionnaires. The questionnaire of 
the initial and second survey included the following informa-
tion: sociodemographic data, including age, sex, occupation, 
religion, marital status, family size, cancer type, family history 

of cancer, and genetic counseling requester; previous history 
of mental disorder along with the magnitude of depression be-
ing assessed using the Korean version of the fourth edition of 
the Diagnostic and Statistical Manual of Mental Disorders, text 
revision (DSM-IV-TR), feelings of guilt or worthlessness, anxiety, 
and cancer risk perception using a numeric scale and semi-
structured questions; overall satisfaction and needs from ge-
netic counseling. For the DSM-IV-TR questionnaires, the number 
of answers consistent with depression was counted among the 
11 questions for symptoms of depression for all participants. 
The counted numbers were used as a depression score for each 
participant. Although the DSM-IV-TR is based on binary diag-
nostic questions (symptoms either present or absent), we used 
it as a semi-quantitative measure comparing participants’ level 
of depression using 11 questions. A need assessment survey was 
conducted with a multiple-choice question for 72 participants 
in the initial survey and 43 participants in the second survey. 

2. Explanation of genetic test results
Genetic test results are classified into three categories; patho-

genic variant (PV), benign variant (BV) and variant of uncertain 
significance (VUS). In our study, as we explain VUS to counselees 
in our clinic as a non-significant result that could be regarded as 
similar to BV, VUS was included in the BV/VUS category for the 

Table 1. Demographics and clinical characteristics of enrolled participants
Characteristic Participants (n=72)

Age (yr) 48 (19-71)
Sex
      Male 14 (19.4)
      Female 58 (80.6)
Education
      Elementary school 1 (1.4)
      Middle school 2 (2.8)
      High school 15 (20.8)
      University 46 (63.9)
      Graduate school 8 (11.1)
Religion
      Yes 41 (56.9)
      No 31 (43.1)
Have children
      Yes 46 (63.9)
      No 26 (36.1)
Person suspected with cancer 

predisposition syndrome
      Patient 32 (44.4)
      Family member 40 (55.6)

Values are presented as median (range) or number (%).
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assessment of psychological outcome after genetic counseling.

3. Statistical analysis 
Data were analyzed using R software version 4.0.2. (R Founda-

tion for Statistical Computing, Vienna, Austria). Numbers were 
expressed as mean, median, standard deviation, and interquar-
tile range. Normality was determined using the Shapiro–Wilk 
test. Continuous variables were analyzed using repeated ANOVA 
and Wilcoxon signed-rank test for comparisons among several 
groups and paired Wilcoxon signed-rank test for comparison 
among different time points. A two-tailed P-value<0.05 was 
considered statistically significant. 

Results

Table 1 summarizes the data on participant characteristics. 
Among the initially enrolled 72 participants, 43 completed the 
second questionnaire. The remaining 29 participants refused to 
or did not respond to the second questionnaire. Of the 72 par-
ticipants, 32 patients were diagnosed with cancer possibly re-
lated to a cancer predisposition gene and provided an option for 
genetic testing targeting the suspected gene. The most common 
cancer was breast cancer (50%), followed by stomach cancer 
(19%). Among the 32 patients, 6 were confirmed with a PV. 

The remaining 40 participants had a family member diag-
nosed with CPS and were provided with an option for genetic 
testing targeting the known pathogenic gene variant reported 
in the family member. The most common disease gene variant 

was BRCA (72%), followed by the VHL gene (12%). Among the 
40 participants, 9 were confirmed with a PV. 

While most of the enrolled participants were referred to the 
genetic counseling clinic by the doctor (47 participants, 65.3%), 
19 participants (26.4%) visited a genetic counseling clinic by 
recommendation from a family member who was diagnosed 
with CPS, followed by 6 participants (8.3%) who visited a ge-
netic counseling clinic on self-referral. 

When the assessment survey for the genetic counseling clinic 
was conducted for the 72 enrolled participants, 42 participants 
(58.3%) answered “risk of developing cancer” and 26 partici-
pants (36.1%) answered “cancer prevention” as needed infor-
mation. 

Most participants were female (80.6%), as breast cancer pa-
tients were mostly female, and BRCA gene tests were mostly 
performed on females. 

1. �Assessment of depression, feelings of guilt, risk 
perception, and anxiety 

In total, 43 participants were surveyed for depression score, 
feelings of guilt, risk perception, and anxiety at the initial genetic 
counseling session and the second genetic counseling session 
where genetic test results were reported. The results are pre-
sented in Table 2. 

Two participants with a history of depression were excluded 
from the assessment of depression using DSM-IV-TR. Of the re-
maining 41 participants, only one met the criteria for major de-
pression at the initial survey, and none met the criteria for major 

Table 2. Assessment of depression, feelings of guilt, risk perception, and anxiety, before and after exposure to genetic test results with genetic 
counseling session presented by subgroups

Characteristic Initial counseling 
session

Second counseling session 
with genetic test results P-valuea P-valueb

Depression score, all (n=41)c 1.27±1.91 0.54±0.87 0.01*
   Reported variant, PV (n=13) 1.15±1.21 0.54±0.78 0.07

0.79
   Reported variant, BV/VUS (n=28) 1.32±2.18 0.54±0.92 0.05
Feelings of Guilt (n=43) 1.67±0.85 1.62±0.94 0.72
   Reported variant, PV (n=15) 1.40±0.74 1.60±0.91 0.37

0.30
   Reported variant, BV/VUS (n=28) 1.82±0.86 1.63±0.97 0.38
Risk perception (n=43) 1.95±0.53 1.72±0.67 0.06
   Reported variant, PV (n=15) 2.00±0.65 2.33±0.49 0.12

<0.001***
   Reported variant, BV/VUS (n=28) 1.93±0.47 1.39±0.50 0.001**
Anxiety (n=43) 3.33±0.93 3.16±1.31 0.38
   Reported variant, PV (n=15) 3.40±1.06 3.80±1.26 0.28

0.03*
   Reported variant, BV/VUS (n=28) 3.30±0.87 2.82±1.22 0.04*

Values are presented as mean±standard deviation.
aStatistical tests performed: Paired Wilcoxon signed-rank test. bStatistical test performed: two-way repeated ANOVA. cTwo counselees with prior history of 
major depressive disorder were excluded from the assessment of depression score. *P<0.05, ** P<0.01, *** P<0.001.
PV, pathogenic variant; BV/VUS, benign variant/variant of uncertain significance.
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depression in the second survey. When the depression score was 
compared between the initial genetic counseling session and 
the second genetic counseling session where genetic test results 
were notified, a decreased mean depression score was observed 
(P=0.013). 

Analysis of guilty feelings and anxiety levels exhibited an 
increase or decrease in mean score after the second genetic 
counseling session depending on subgroups, and the result is 
summarized in Table 2. Lower anxiety levels were observed in the 
group diagnosed with BV or VUS with P=0.04. 

While non-significant change of risk perception was observed 
in the group diagnosed with PV, decreased scores with a P-value 
of 0.001 were observed in the group diagnosed with BV. Risk 
perception differed between groups diagnosed with PV or BV, 
with a P-value of <0.001. 

All 72 participants were surveyed at the initial visit to the 
genetic counseling clinic, and survey results were analyzed for 
depression score, feelings of guilt, risk perception, and anxiety, 
as shown in Table 3. When the results were compared between 
the group diagnosed with cancer and the group that had fam-
ily members with CPS, a higher score for depression, feelings of 
guilt, risk perception, and anxiety were found among the group 
diagnosed with cancer.

The group diagnosed with cancer had higher depression 
score and higher anxiety level compared to family members of 

a cancer patient with a P-value of 0.02 and 0.006, respectively. 
When the results were compared between the groups with and 
without religion, higher level of guilty feeling were observed for 
the group with religion (P=0.04). Results were also compared 
between the groups with and without children. A comparison 
of depression score, guilty feeling, risk perception, and anxiety 
did not exhibit any difference. When the results were compared 
between the groups with different referrals, anxiety levels 
were significantly different according to the types of referrals 
(P=0.01). 

Discussion

To our knowledge, this is the first study on the psychological 
effect of genetic counseling in Korea. The perception and feel-
ings of receiving genetic test results vary among societies [9,10]. 
We tried to assess and analyze the outcomes and effects of the 
genetic counseling service. Although we expected an overall 
decrease in depression, a decrease in feelings of guilt, better risk 
perception, and a decrease in anxiety after genetic counseling 
sessions, our survey results contrasted with our initial expecta-
tion. 

When evaluated with 41 participants who answered both the 
initial and the second surveys without a history of depression, 
decreased depression scores were present in both the subgroup 

Table 3. Depression score, guilty feeling, risk perception, and anxiety of counselees on initial visit to genetic counseling clinic
 Subgroup Depression scoreb Guilty feeling Risk perception Anxiety

Initial diagnosis on
   Patient (n=32) 2.06±2.06 2.00±0.98 2.12±0.71 3.81±1.06
   Family (n=40) 1.18±1.94 1.65±0.83 1.98±0.48 3.18±0.91
   P-valuea 0.02* 0.12 0.44 0.006**
Religion
   Yes (n=41) 1.66±2.08 2.00±0.97 2.12±0.68 3.59±1.07
   No (n=31) 1.45±1.99 1.55±0.77 1.94±0.44 3.30±0.95
   P-valuea 0.6 0.04* 0.23 0.18
Have children
   Yes (n=46) 1.76±2.26 1.80±0.91 2.02±0.45 3.52±1.05
   No (n=26) 1.24±1.54 1.81±0.94 2.08±0.80 3.36±0.99
   P-valuea 0.5 0.95 0.9 0.47
Referred to the clinic by
   Doctor (n=47) 1.68±1.96 1.87±0.90 2.00±0.51 3.46±1.03
   Self-referral (n=6) 1.00±1.55 2.00±1.10 2.33±0.52 4.50±0.55
   Other family member (n=19) 1.47±2.43 1.58±0.90 2.05±0.78 3.16±0.96
   P-valuea 0.55 0.33 0.24 0.01*

Values are presented as mean±standard deviation.
aStatistical tests performed: Wilcoxon signed-rank test. bTwo counselees with prior history of major depressive disorder were excluded from the assessment 
of depression score. *P<0.05, **P<0.01, ***P<0.001.
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diagnosed with PV and BV/VUS. The removal of uncertainty for 
genetic test results could contribute to decreased depression 
score, which is present regardless of the reported pathogenicity 
of genetic variation found in the patient. In addition, psycho-
logical support from a genetic counseling clinic could have con-
tributed to the overall decrease in depression scores. The decline 
of depression over genetic counseling sessions was consistent 
with the findings of Bjorvatn et al. [13] and Madlensky et al. [5]. 

Feelings of guilt were evaluated for 43 participants, as indi-
cated in Table 2; no apparent change was observed between the 
initial and second genetic counseling clinics. Also when feelings 
of guilt were compared between the subgroup diagnosed with 
PV and BV/VUS, no significant difference was observed between 
the initial and second counseling clinics. Guilty feelings of par-
ents toward children with a disease could contribute to parental 
depression or anxiety [14,15]. Blue et al. [16] reported decreased 
guilt after a genetic counseling session provided for parents of 
children with heritable congenital heart disease. Participants di-
agnosed with PV might have feelings associated with concerns 
over heritable diseases affecting children, and they could require 
additional support compared to the group diagnosed with BV. 
Relatively smaller number of our study participants compared 
to Blue et al. [16], might be the cause of statistically non-signifi-
cant differences between the subgroups (PV and BV/VUS). 

Although risk perception exhibited an overall decrease be-
fore and after visits to the second genetic counseling clinic for 
the 43 participants, the trend was markedly different between 
the groups with PV and BV, respectively. While risk perception 
exhibited a decrease in the group with BV/VUS (P=0.001), no 
significant difference was observed in the PV group (P=0.12). In 
addition, the results of two-way repeated-measures ANOVA for 
risk perception indicated a difference between the groups with 
PV and BV (P<0.001). 

As risk perception is the ability to predict potential hazards re-
lated to the diagnosed genetic trait, a change in risk perception 
depending on the reported pathogenicity of diagnosed genetic 
variation is expected. More accurate risk perception depend-
ing on different risk groups after genetic counseling did align 
with a previous study on risk perception where Rantala et al. [7] 
reported participants with risk similar to general population, 
overestimated their risk most in the initial counseling session. 
However, a systematic review by Heshka et al. [17] reported no 
difference between carriers and noncarriers by 12 months after 
genetic testing. As our final survey was conducted after the sec-
ond genetic counseling clinic, long-term follow-up is needed to 
evaluate the effectiveness of genetic counseling on patient risk 

perception. 
In the initial survey of the 72 participants, all responses were 

collected before the first genetic counseling session, which was 
prior to notification of genetic test results. Increased anxiety 
and depression were noted when the suspected hereditary 
disease was on the participant, rather than the family member 
and when the participant visited the genetic counseling clinic 
on self-referral. People who visit the clinic on self-referral are 
often considered to have anxiety or depression levels well above 
average [18], and the result in Table 3 indicates higher anxiety 
and depression levels in the group on self-referral to the genetic 
counseling clinic. Although genetic counseling is generally not 
considered a stressful event, identifying individuals with higher 
anxiety/depression levels and allocating extended support could 
be of benefit [19]. Moreover, a higher level of guilty feeling was 
observed in the group with religion. Murakami et al. [8] reported 
a higher level of psychological distress associated with religion, 
although the result was not statistically significant. 

This study has several limitations. Owing to the limited num-
ber of participants who completed the initial and the second 
surveys, subgroup analysis often resulted in non-significant 
results. In addition, our study included only a few genetic test 
results reported as VUS, with only three cases of VUS. Richter et 
al. [20] reported that the test outcome of VUS is not correctly 
perceived among counselees with lower education. This survey 
was conducted immediately before the first and after the sec-
ond visit to the genetic counseling clinic, which is not appropri-
ate for studying the long-term effects of genetic counseling. A 
study on the referral rate of family members for genetic testing 
when the counselee is confirmed with PV will also be useful for 
evaluating the performance of our genetic counseling clinic. In 
addition, hereditary diseases other than cancer were not includ-
ed in this study. Rare diseases such as Huntington’s disease, with 
unpredictable onset and poor prognosis, may result in higher 
psychological stress [21,22]. Assessment of psychological effects 
on hereditary diseases other than cancer should also be included 
in further studies.  

In conclusion, this was the first study conducted in Korea to 
evaluate the psychological effect of a genetic counseling clinic 
on CPS. The overall effect of genetic counseling, comparing the 
initial and second genetic counseling sessions, was more promi-
nent with decreased depression scores. Accurate risk perception 
was observed in both groups with PV and groups with BV/VUS. A 
better understanding of the needs of counselees and the effect 
of the genetic counseling clinic will provide information for the 
proper allocation of counseling resources and the improvement 
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of genetic counseling services. 
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