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Knowledge Evaluation
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Table 1. Independent Variables of the Study

. Type Possible iy
Category Variables Level Range Description
General Characteristics
Age Numeric
Married Y/N
BMI (ref=under 23) Y/N
Education level Y/N
(ref=Bachelor's
degree or higher)
Work (ref=full-time) Y/N
Smoking (ref=never Y/N
smoke)
Drinking Y/N
(ref=nondrinker)
Physical activity Y/N
(ref=Yes)
Pregnancy experience  Y/N
(ref=Yes)
Breast biopsy Y/N
(ref=Yes)
Menopausal hormone  Y/N
therapy (ref=Yes)
Oral contraceptives Y/N
(ref=Yes)
Cancer History
Age at first cancer Numeric
diagnosis
Breast cancer Y/N
(ref=Yes)
Ovarian cancer Y/N
(ref=Yes)
Prophylactic Y/N
mastectomy (ref=Yes)
Prophylactic salpingo- Y/N
oophorectomy
(ref=Yes)
Genetic Services
Decisional Regret Numeric / 1-7 5 items. A higher score means a
7-point Likert scale, lower decisional regret
point average. associated with genetic testing.
Perceived GT Numeric / 1-7 1 item. A higher score means a
usefulness 7-point Likert scale. higher perceived usefulness for
blood relatives to have genetic

testing.
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illness

7-point Likert scale,
point average.

25

. Type Possible i
Variables Level Range Description
Reason for Genetic test
Risk of cancer Numeric / 1-7 "I had genetic testing because [
7-point Likert scale. wanted to know more about my
future cancer risk"
Check gene mutation ~ Numeric / 1-7 "I had genetic testing because I
7-point Likert scale. wanted to know if I have a
mutation connected to cancer”
Family benefit Numeric / 1-7 "I had genetic testing because it
7-point Likert scale. may benefit my family"
Physician advice Numeric / 1-7 "I had genetic testing because
7-point Likert scale. my physician advised that I
should do it"
Cancer treatment Numeric / 1-7 "I had genetic testing because
7-point Likert scale. results may change my cancer
treatment"
Risk of children Numeric / 1-7 "I had genetic testing because I
7-point Likert scale. wanted to know the risk for my
children"
Family's wish Numeric / 1-7 "I had genetic testing because
7-point Likert scale. my family members want me
toll
Insurance covered Numeric / 1-7 "I had genetic testing because
7-point Likert scale. my medical insurance covered
the cost"
Family planning Numeric / 1-7 "I had genetic testing because
7-point Likert scale. results may change my family
planning"
Carrier family Numeric / 1-7 "I had genetic testing because I
7-point Likert scale. already know someone in my
family who has a mutation
connected to cancer"
Close distance Numeric / 1-7 "I had genetic testing because
7-point Likert scale. the genetic testing center is
close to home"
Self-management
Self-efficacy dealing Numeric / 1-7 A higher score means a higher
with cancer 7-point Likert scale, self-efficacy in dealing with
point average. cancer.
Recurrence concerns Numeric / 1-7 A higher score means more
7-point Likert scale, concerns about cancer
point average. recurrence.
Family environment
Family cohesion Numeric / 1-7 A higher score means a higher
7-point Likert scale, family coherence.
point average.
Family support in Numeric / 1-7 A higher score means a higher

family support in illness.



7-point Likert scale,
point average.

. Type Possible oy
Category Variables Level Range Description
Live alone (ref=Yes) Y/N
Live with partner Y/N
(ref=Yes)
Live with child under ~ Y/N
19-year-old (ref=Yes)
Live with child over Y/N
19-year-old (ref=Yes)
Live with parents Y/N
(ref=Yes)
Medical environment
Medical decision Numeric / 1-7 A higher score means more
participation 7-point Likert scale, involvement in the medical
point average. decisions of medical staff.
Difficulty affording Numeric / 1-7 A higher score means having
medical costs 7-point Likert scale. more difficulty in paying for
medical costs.
Annual check-up with ~ Y/N Receive annual checkups and/or
same staff (ref=Yes) preventive screenings from the
same health professionals or
not.
Belief and Attitude
Knowledge of cancer ~ Numeric / 0-4 A higher score means higher
1 point for each knowledge of breast cancer risk
item, sum-up score. factors.
Knowledge of genetic =~ Numeric / 0-1 Score 1 is known about genetic
cancer 1 item, 1-point. cancer.
Genetic affinity Numeric / 1-7 A higher score means a higher
7-point Likert scale, genetic affinity.
point average.
Belief of cancer Numeric / 1-10 A higher score means higher
recurrence 10-point Likert belief of chances for getting
scale. other cancer.
Coping: problem- Numeric / 1-7 A higher score means more
focused 7-point Likert scale, problem-focused coping in
point average. stressful events.
Coping: emotion- Numeric / 1-7 A higher score means more
focused 7-point Likert scale, emotion-focused coping in
point average. stressful events.
Coping: avoidant Numeric / 1-7 A higher score means more

avoidant in stressful events.
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Table 2. Comparison of non-intention and intention groups (N=219)

Total . Nog— Intention
intention =D Z
(N=219)  (n=149) (n=70) or P
M=SD M=SD x2
or n(%) or n(%)
General Characteristics
Age 47.2249.78  46.31£9.63 49.16£9.89 -2.03  .044*
Married 164(74.89)  109(73.15)  55(78.57) 0.74 .389
BMI (ref=under 23) 142(64.84) 104(69.80)  38(54.29) 503  .025*
Education
(ref=Bachelor's degree or 162(73.97)  115(77.18)  47(67.14) 2.49 114
higher)
Work (ref=full-time) 54(24.66) 40(26.85) 14(20.00) 1.20 273
Smoking (ref=never smoke) 191(87.21)  134(89.93) 57(81.43) 3.09 .079
Drinking (ref=nondrinker) 199(90.87)  138(92.62) 61(87.14) 1.72 .190
Physical activity (ref=Yes)  201(91.78)  137(91.95)  64(91.43) 0.02 .896
Pregnancy experience
(to ffi Yes)y P 171(78.08)  110(73.83)  61(87.14)  4.94  .026*
Breast biopsy (ref=Yes) 171(78.08)  122(81.88)  49(70.00) 3.93  .048*
Menopausal hormone
therapl; (ref=Yes) 16(7.31) 11(7.38) 5(7.14) 0.01 .949
Oral contraceptives
(ref=Yes) 46(21.00) 28(18.79) 18(25.71) 1.38 241
Cancer History
Age at first cancer 41.65£9.49  40.95£9.65 43.14£9.04 -1.60 .11l
diagnosis
Breast cancer (ref=Yes) 159(72.60)  113(75.84)  46(65.71) 2.45 117
Ovarian cancer (ref=Yes) 63(28.77) 35(23.49) 28(40.00) 6.34  .012%
Prophylactic mastectom
(to fli Qfes) y 41(18.72)  27(18.12)  14(20.00)  0.11  .740
Prophylactic salpingo-
oophorectomy (ref=Yes) 144(65.75)  96(64.43) 48(68.57) 0.36 547
Genetic Services
Decisional Regret 6.06=1.10 5.93+£1.16 6.34+0.91  -2.63  .009**
Perceived GT usefulness 5.96+1.22 5.78+1.33 6.34+0.85  -3.26  .001%*
Reason for Genetic test
Risk of cancer 6.03+1.30 5.97+1.30 6.16£1.32  -0.97 331
Check gene mutation 5.99+1.39 5.93+1.42 6.11£1.30  -0.90  .367
Family benefit 5.96+1.27 5.89+1.24 6.11£1.30  -1.25 213
Physician advice 5.90+1.35 5.84+1.38 6.03£1.30  -0.97 335
Cancer treatment 5.88+1.51 5.80+1.52 6.04+1.50  -1.12 266
Risk of children 5.51£1.80 5.38+1.84 5.79¢1.69  -1.58 116
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Total Non- Intention

intention =1) Z
(N=219) (n=149) (n=70) or P

M=SD M=+SD x2

or n(%) or n(%)
Family's wish 4.8242.01 4.61£2.02 5.26+1.92  -2.24  .026*
Insurance covered 4.454+2.29 4.34+2.27 4.67+2.32 -0.99 322
Family planning 3.74+2.34 3.68+2.33 3.87+£2.38  -0.57 570
Carrier family 3.29+2.40 3.34+2 .41 3.1742.38 0.49 .624
Close distance 2.58+1.94 2.57+1.90 2.60+2.03 -0.11 917

Self-management
Self-efficacy dealing with
cancer

4.99+1.12 4.89+1.11 5.19+1.12 -1.83 .069

Recurrence concerns 4.80+1.33 4.72+1.39 4.98+1.19  -1.32 .189
Family environment

Family cohesion 5.52+1.04 5.45+1.08 5.67£0.93  -1.43 153

Family support in illness 5.83+1.03 5.76+1.08 5.98+0.91  -1.46 .145

Live alone 18(8.22) 14(9.40) 4(5.71) 0.86 355

Live with partner 160(73.06)  107(71.81)  53(75.71) 0.37 544

Live with child under 19-

year-old

Live with child over 19- 67(30.59)  39(26.17)  28(40.00) 429  .038*

year-old

Live with parents 35(15.98) 26(17.45) 9(12.86) 0.75 387
Medical environment

Medical decision

participation

Difficulty affording

medical costs

Annual check-up with same
staff (ref=Yes)

83(37.90)  59(39.60)  24(34.29)  0.57  .450

5.62+1.18 5.52+1.16 5.84+1.21 -1.90 .059
1.58+1.13 1.65+1.28 1.41+0.71 1.45 150

166(75.80)  109(73.15)  57(81.43)  1.78  .182

Belief and Attitude
Knowledge of cancer 2.79£1.35 2.77£1.35 2.83+1.36  -0.32  .747
é‘;‘:ﬁedge of genetic 0.68+0.47  0.66:0.47  0.70£0.46 -0.52  .602
Genetic affinity 3514128  3.43+1.22  3.66£1.39 -127 206

Belief of cancer recurrence 6.33£2.24 6.24+2.25 6.53£2.21 -0.91 366
Coping: problem-focused 5.07+0.92 5.01+0.91 5.19+0.92  -1.36 176
Coping: emotion-focused 3.78+0.66 3.744+0.67 3.85+£0.64  -1.09 2717
Coping: avoidant 2.74+0.70 2.75+0.73 2.71+0.65 0.38 707

*p<0.05, **p<0.01.
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F1 35S 0.6903 o], AUC = 0.473 &2 ZWH2A Q] o =R el 2 A e] A% o]
=4 e HAo|th(Figure 2, Table 3).

LASSO/Ridge W< E3t =x 28 37849 W7EE 1.0000,
Eo]%= 0.0000, HTEE 0.6804 (95% CI 0.6142, 0.7416), F1 gk
0.8098 o™, AUC & 0.500 ©]tH(Figure 3, Table 3). WIZFE9} So|xE

Vo] wol Y XL BEF 4 4Y st Jrkm oSt muE

0.6712 (95% CI 0.6047, 0.7330), F1 %k& 0.7966 o], AUC = 0.516 &
LASSO/Ridge W< &% =A2Y 3443 F1 g2 Hl52skar, AUC gk
¥ %% cHFigure 4, Table 3).

JAE 571 e WA EE 0.9866, Sol%=E 0.0571, A=
0.6895 (95% CI 0.6237, 0.7501), F1 kS 0.8122 0]™, AUC &= 0.522 & &

HAdbA el mdl Alzo] ok RulSo HlE 423 Holth(Figure 5, Table
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Table 3 Performance of the Prediction Models

Sensitivity  Specificity Accuracy (95% CI) F1-score
Logistic Regression 0.7383 0.2429 0.5799 (0.5155, 0.6461) 0.7051
Logistic Regression
with Lasso/Ridge 1.0000 0.0000 0.8404 (0.6142, 0.7416) 0.8098
Random Forest 0.9463 0.0857 0.6712 (0.6047, 0.7330) 0.7966
Ensemble Learning 0.9866 0.0571 0.6895 (0.6237, 0.7501) 0.8122

Sensitivity

04

1.0

08

08

02

00

Logistic Regression ROC Curve

1.0

08

06

0.4

Specificity

02 0.0

Figure 2. ROC curve of Logistic regression
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Figure 3. ROC curve of Logistic Regression with Lasso/Ridge
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Figure 4. ROC curve of Random Forest
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Ensemble Learning ROC Curve
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Figure 5. ROC curve of Ensemble Learning
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0.3436
0.2257
0.2375
0.2310

Max

0.1799
0.2114
0.1895
0.1998
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Standard Error
0.0206
0.0114
0.0121
0.0117

MSE
0.2727
0.2172
0.2174
0.2173

o

Logistic Regression
with Lasso/Ridge

Logistic Regression
Random Forest
Ensemble Learning

Algorithm
*MSE: Mean Square Error

Table 4. Meta Learner Summary
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Table 5 Variable Importance in Random Forest

Category Mean Decrease Gini
Self-efficacy dealing with cancer 5.7385
Age 4.9610
Family cohesion 4.3526
Age at first cancer diagnosis 4.2446
Coping: problem-focused 4.2186
Family support in illness 4.2019
Medical decision participation 4.1677
Coping: emotion-focused 3.9734
Genetic affinity 3.8612
Decisional Regret 3.3777
Recurrence concerns 3.3251
Coping: avoidant 3.2634
Belief of cancer recurrence 2.8585
Family planning 2.4919
Family's wish 2.4330
Perceived GT usefulness 2.3364
Insurance covered 2.3202
Close distance 2.0151
Cancer treatment 2.0106
Physician advice 1.8659
Knowledge of cancer 1.8560
Risk of children 1.7222
Carrier family 1.6700
Risk of cancer 1.5184
Family benefit 1.4743
Check gene mutation 1.3313
BMI 1.3224
Smoking 1.1069
Live with child over 19-year-old 1.0915
Ovarian cancer 1.0896
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Category

Mean Decrease Gini

Difficulty affording medical costs
Oral contraceptives

Drinking

Pregnancy experience

Education

Breast biopsy

Annual check-up with same staff
Knowledge of genetic cancer
Prophylactic mastectomy
Prophylactic salpingo-oophorectomy
Work

Breast cancer

Live with child under 19-year-old
Live with parents

Live with partner

Married

Physical activity

Menopausal hormone therapy

Live alone

0.9433
0.9184
0.8594
0.8191
0.8094
0.8066
0.7879
0.7150
0.6646
0.6604
0.5890
0.5567
0.5466
0.5181
0.4798
0.3876
0.3578
0.3003
0.2427
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Variable Importance
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Figure 6. Variable Importance Plot
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Appendix

Appendix 1. Comparison of K-CASCADE whole sample and this study’s sample

Whole sample Study sample oZr af »
(n=298) (n=219) 2
M=£SD or n(%) M=£SD or n(%)
Intention to Inform 89(29.87) 70(31.96) 0.26 515 610
General Characteristics
Age 48.234£9.90 47.2249.78 1.15 510 252
Married 220(74.83) 164(74.89) 0.00 511 988
BMI (ref=under 23) 194(65.76) 142(64.84) 0.05 512 .828
Education 193(67.48) 162(73.97) 2.50 503 114
(ref=Bachelor's
degree or higher)
Work (ref=full-time) 65(22.73) 54(24.66) 0.26 503 612
Smoking (ref=never 259(87.50) 191(87.21) 0.01 513 923
smoke)
Drinking 267(90.20) 199(90.87) 0.06 513 799
(ref=nondrinker)
Physical activity 276(92.62) 201(91.78) 0.12 515 725
(ref=Yes)
Pregnancy 240(80.81) 171(78.08) 0.58 514 447
experience (ref=Yes)
Breast biopsy 230(77.44) 171(78.08) 0.03 514 .863
(ref=Yes)
Menopausal 21(7.12) 16(7.31) 0.01 512 935
hormone therapy
(ref=Yes)
Oral contraceptives 59(19.87) 46(21.00) 0.10 514 751
(ref=Yes)
Cancer History
Age at first cancer 42.59+9.81 41.65+9.49 1.09 512 278
diagnosis
Breast cancer 212(71.14) 159(72.60) 0.13 515 15
(ref=Yes)
Ovarian cancer 98(32.89) 63(28.77) 1.00 515 318
(ref=Yes)
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Whole sample Study sample

- ~ or df p
(n=298) (n=219) 2
M=£SD or n(%) M=£SD or n(%)
Prophylactic S51(17.11) 41(18.72) 0.22 515 .637
mastectomy
(ref=Yes)
Prophylactic 99(33.22) 75(34.25) 0.06 515 .807
salpingo-
oophorectomy
(ref=Yes)
Genetic Services
Decisional Regret 6.04+1.14 6.06+1.10 -0.24 505 .810
Perceived GT 5.99+1.17 5.96+1.22 0.28 501 776
usefulness
Reason for Genetic test
Risk of cancer 6.03+1.31 6.03£1.30 -0.03 500 975
Check gene mutation 6.00+1.39 5.99+1.39 0.07 501 942
Family benefit 5.92+1.30 5.96+1.27 -0.32 499 750
Physician advice 5.90+1.33 5.90+1.35 0.01 499 992
Cancer treatment 5.86+1.48 5.88+1.51 -0.11 493 915
Risk of children 5.60+1.74 5.51+1.80 0.58 499 .561
Family's wish 4.96+1.93 4.82+2.01 0.79 498 430
Insurance covered 4.5242.25 4.45+£2.29 0.36 489 17
Family planning 3.7242.32 3.7442.34 -0.09 492 926
Carrier family 3.30+2.37 3.29+2.40 0.06 500 953
Close distance 2.62+1.92 2.58+1.94 0.24 494 814
Self-management
Self-efficacy dealing 5.02+1.10 4.99+1.12 0.36 512 716
with cancer
Recurrence concerns 4.74+1.33 4.80+1.33 -0.54 513 .592
Family environment
Family cohesion 5.56+1.02 5.52+1.04 0.38 505 702
Family support in 5.85+1.01 5.83+1.03 0.25 505 .805
illness
Live alone 22(7.46) 18(8.22) 0.10 512 750
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Whole sample Study sample

- & or df p
(n=298) (n=219) 2
M=£SD or n(%) M=£SD or n(%)
Live with partner 214(72.54) 160(73.06) 0.02 512 .896
Live with child 107(36.27) 83(37.90) 0.14 512 705
under 19-year-old
Live with child over 100(33.90) 67(30.59) 0.63 512 429
19-year-old
Live with parents 40(13.56) 35(15.98) 0.59 512 442
Medical environment
Medical decision 5.62+1.22 5.62+1.18 -0.01 507 992
participation
Difficulty affording 1.54+1.06 1.58+1.13 -0.38 505 705
medical costs
Annual check-up 207(73.40) 166(75.80) 0.37 499 542
with same staff
(ref=Yes)
Belief and Attitude
Knowledge of cancer 2.59+1.44 2.79+1.35 -1.58 515 114
Knowledge of 0.65+0.48 0.68+0.47 -0.68 503 497
genetic cancer
Genetic affinity 3.45+1.27 3.51+1.28 -0.51 506 611
Belief of cancer 6.194+2.27 6.33+2.24 -0.67 501 .506
recurrence
Coping: problem- 5.03+0.95 5.07+0.92 -0.42 505 .677
focused
Coping: emotion- 3.78+0.71 3.78+0.66 0.11 505 914
focused
Coping: avoidant 2.75+0.72 2.74+0.70 0.11 505 916
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Abstract

Intention to Inform Family

in Hereditary Breast and Ovarian Cancer Syndrome

Kim, Yeeun

Dept. of Nursing
The Graduate School

Yonsei University

Cancer genetic testing (CGT) is recommended for family members of
persons identified to have Hereditary Breast and Ovarian Cancer syndrome
(HBOC). The first step for an index case with HBOC in family
communication for CGT, is making a decision to inform family members of
their genetic test result.

This study aimed to identify predictors of intention to inform
family of HBOC in Korea. Specific aims were to compare the difference
between groups with the intention to inform and non-intention to inform;

to develop prediction models of the intention to inform; and finally, to
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identify the predictor in the best prediction model of the intention to
inform.

This study used data from the K-CASCADE cohort, as part of an
international cohort of HBOC index cases. Data from 219 participants who
were enrolled from March 2021 to September 2023, were analyzed. From the
K-CASCADE baseline survey, items on general characteristics, cancer
history, genetic services, reason for genetic test, self-management,
family environment, medical environment, and belief and attitude were
used for independent variables. The outcome variable, i.e., intention to
inform, was operationalized as the intention to invite blood-related
(at-risk) family members to the ongoing study. For analysis, T-test and
chi-square test were used to compare the intention group and non-
intention group. Prediction models were made by logistic regression
using the traditional variable selection method, logistic regression
with LASSO variable selection method, and random forest. Prediction
models were constructed by the SuperLearner package in R and evaluated
by performance indices (sensitivity, specificity, accuracy, F1 score,
and ROC curve). The importance of variables in the random forest model

was measured by the mean decrease of Gini.
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Between the intention group and non—intention group, older age
(7=-2.03, p=.044), pregnancy experience (x2=4.94, p=.026), ovarian
cancer (x2=6.34, p=.012), lower decisional regret (Z=-2.63, p=.009),
higher perceived genetic test usefulness (Z=-3.26, p=.001), and living
with child(ren) over 19 years-old (x2=4.29, p=.038) were significantly
related to higher intention to inform.

Among the prediction models, the random forest model was the
best-performing model with a sensitivity of 0.9463, specificity of
0.0857, F1 score of 0.7966, and AUC of 0.516.

Self-efficacy dealing with cancer, age, family cohesion, age at
first cancer diagnosis, problem—-focused coping, family support in
1llness, medical decision participation, emotion-focused coping, genetic
affinity, and decisional regret were the highest variables of
importance, presented in order.

Intention to inform family in the K-CASCADE cohort was 32%, which
was lower than the 65% reported in the Swiss cohort. Compared to simple
regression findings on the intention to inform family, previously
undisclosed variables such as self-efficacy dealing with cancer, family

cohesion, and age at the first cancer diagnosis were identified as
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predictive factors through predictive modelling. Considering the diverse
factors influencing the intention to inform family in HBOC, early
identification of these variables is crucial. Nurses and genetic
counselors can use this study’ s findings when providing genetic
services and considering necessary education according to client needs.
Additionally, incorporating objective data such as Electronic Medical
Records, could enhance the model's performance in future studies.

This study lays the foundation for understanding the intention to
inform family in Korean HBOC cases. Developing family-based
interventions that address the various socio—psychological factors
identified across each step of the genetic service process, can

significantly contribute to improving the intention to inform in HBOC.

Key words : HBOC, inform family, intention, K-CASCADE

80



	I. 서론
	1.1. 연구의 필요성
	1.2. 연구의 목적
	1.3. 용어의 정의
	1) 가족
	2) 가족 알림 의도(Intention to inform family)
	II. 문헌고찰
	2.1. HBOC의 가족 알림 및 영향요인
	2.2. HBOC의 가족 알림 의도 및 영향 요인
	III. 연구방법
	3.1. 연구 설계
	3.2. K-CASCADE 연구
	3.3. 연구 대상자
	3.4. 연구 변수
	3.5. 자료 전처리
	3.6. 자료 변환
	3.7. 자료 분석 방법
	IV. 결과
	4.1. 일반적 특성
	4.2. 가족 알림 의도 집단 별 비교
	4.3. 예측모델 구축과 성능
	4.4. 예측모델의 변수 중요도
	V. 논의
	5.1. HBOC의 가족 알림 의도 예측 인자
	5.2. 연구의 제한점
	5.3. 연구의 의의
	1) 간호 이론 측면
	2) 간호 연구 측면
	3) 간호 실무 측면
	VI. 결론
	참고문헌
	Appendix
	Abstract


<startpage>12
I. 서론 1
1.1. 연구의 필요성 1
1.2. 연구의 목적 4
1.3. 용어의 정의 4
1) 가족 4
2) 가족 알림 의도(Intention to inform family) 4
II. 문헌고찰 6
2.1. HBOC의 가족 알림 및 영향요인 6
2.2. HBOC의 가족 알림 의도 및 영향 요인 11
III. 연구방법 14
3.1. 연구 설계 14
3.2. K-CASCADE 연구 15
3.3. 연구 대상자 16
3.4. 연구 변수 17
3.5. 자료 전처리 27
3.6. 자료 변환 27
3.7. 자료 분석 방법 27
IV. 결과 30
4.1. 일반적 특성 30
4.2. 가족 알림 의도 집단 별 비교 34
4.3. 예측모델 구축과 성능 37
4.4. 예측모델의 변수 중요도 42
V. 논의 47
5.1. HBOC의 가족 알림 의도 예측 인자 48
5.2. 연구의 제한점 54
5.3. 연구의 의의 55
1) 간호 이론 측면 55
2) 간호 연구 측면 56
3) 간호 실무 측면 56
VI. 결론 58
참고문헌 61
Appendix 74
Abstract 77
</body>

