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Abstract

This research and development aimed to describe the situation, develop and evaluate a cancer
genetic counseling model at Ubonratchathani Cancer Hospital, Thailand. This study was conducted
between February 2022 to December 2023. The research comprised two phases. Phase 1 studied the
situation. The sample consisted of 2 physicians, 7 registered nurses, 2 medical technologists and 17
cancer patients by using questionnaires and semi-structured interviews. Phase 2 was developing a
model, conducting an implementation and evaluating the cancer genetic counseling model. The sample
consisted of 5 physicians and 31 registered nurses. In addition, 88 counseling service recipients selected
by a simple random quota sampling method who met the inclusion criteria also evaluated the
counseling model. Divided into an experimental group of 44 people who were at high risk for hereditary
breast and ovarian cancer syndrome (HBOC) received an individual cancer genetic counseling program
in Ubonratchathani Cancer Hospital. Comparison or control group was 44 people who received treatment
as usual. Data were collected using knowledge, attitude, skills assessment form, satisfaction assessment
form, Thai hospital anxiety and depression scale (Thai HAD), and the cancer worry scale. The gathered
data were analyzed using descriptive statistics, content analysis, thematic analysis, and t-test statistics.

The study revealed that existing cancer genetic counseling service was unclear. Medical personnel
had insufficient knowledge and competence about the cancer genetic counseling. In terms of model
development results, three main operational components were the structure, staff and system. The
nurses’ knowledge, attitude, and skills after the training for setting up the counseling service increased
significantly (p-value < 0.05). Satisfaction with the overall service was at the highest level. The knowledge
and attitude of the service recipients after the consultation increased and were higher than the control
group (p-value < 0.05). As for the Thai-HAD, the level of cancer worry of clients after the model set up
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was lower than before and was significantly lower than the control group (p-value < 0.05). Overall, the

satisfaction of receiving the counseling service was at the highest level.

In conclusion, genetic counseling was a communication process that helped patients or families

understand the disease, its causes, treatment, and prevention methods, as well as making the most

possible and appropriate risk management options. It also helped the patients and family members to

accommodate the disease. Therefore, this cancer genetic counseling model should be applied to be the

standard of cancer genetic counseling service for the cancer health service unit.

Keywords: genetic counseling; breast cancer; hereditary cancer syndromes
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0.23) AZUULTIAUARTEIING 46-51 AvUUL WABIWINAY
48.04 AUl (SD = 0.18) FallonAdouAAULANGN
VBINFUAIBYNTENIINGUNARDIULAYNGUAIUAL LAY
THatan wunlddanuuanaiesiu (p-value = 0.584
waz 0.784 A1UAPIU)
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3.2.2 A5LWUSHULTIBUAINULANG 19D
JEAUANINS VIFUAR SEAUAINIANGIIE AUTULAT
wagAIIRANAnaselsANzSe AansiAUSnwINIg
Wugrmanslsnuziswosnauiegn ({Ue/g5uuinng)
NRINTHAIU TEMINNFUATUANLAZNGUNAGDI N
11 ndamsnaass ngumaassiiiadazuuLALg
WU 13.5 AziuY (SD = 0.24) AzLuLLRALTAuAR
WU 62.45 AzlUY (SD = 0.72) ASLULLRAESEAU
ANNINNAIAYINAU 4.77 AZLUU (SD = 0.22) AZluU
lAEAUTULAS AU 4.61 AzLUL (SD = 0.16) was

AzLUURAEANLIANAanelsausSaviniy 14.25
ATk (SD = 0.25) Julonnaeudieadn indepen-
dent t-test WuInauRaLIFURUUNITIAIUI N
naiugenanslsauzsa fie/dsuuinis Ssvduainy
HnnTuningumnass (95%C = 2.942-4.284) sy
TALARINNTY (95%C] = 8.541-12.049) wazsziuAIy
nivadeyaIndNgunaaes (95%Cl = 1.284-2.351)
SLAUTUASILYAY (95%CI = 1.531-2.422) Layseau
ANuANanelsnuzSatiosas (95%CI = 2.371-4.174)
FieaziBunuandlunsad 2

A5 2 ATMUWANANITBITTAUANS TiFUAR seAuAIinniva Anuduas uasaruinninaselsausise denislidinm
niugAEnslsPNzISwoINgNRIDE13 (JUhe/H5UUTN13) HEIN1INALIY SErIenguaAIuANLALNaUNAGEY (n = 88 AL)

AMUTHAANS flou a9 t p-value  95% Cl
Min-max Mean SD Min-max Mean SD

ANY3 8-14 9.88 0.23 11-16 13.5 0.24 10.70 0.000  2.942-4.284
NAUAR 47-61 52.15 0.50 54-71 62.45 0.72 11.66 0.000  8.541-12.049
Ianfaa 5-9 6.59 0.15 2-8 4.77 0.22 6.77 0.000  1.284-2.351
FaAi 5-9 6.59 0.15 2-8 4.61 0.16 8.82 0.000 1.531-2.422
AUINNANAAD 13-22 1752 037 11-17 1425 025 7.21 0.000  2.371-4.174
15ANLS

3.2.3 MSWSEULTIEUAIIULANAIIUD S
FEAUATINS TIAUAR SEAUAINIANGIIE ATUTULAT
wazAIIANivanslsAuzisy vaInguieg (§5u
U3N19) nqunnaes luszeznouwasnainIsimuigy
wuunsimUinyImaiugamanslsauzseata
paired t-test WUIMGINTNARBINGUAIDE9HITEAY
ANUFEITU (¢ = 15.22; 95%CI = 4.406-5.730) 336U
WaunRgetu (t = 19.33; 95%Cl = 12.927-15.890)

o w a

ot 19idd AgyN19ada (p-value < 0.001) 526U

<

[y [

ALIRNAIE TEAUAUTUATT UagIEAUAINATIE
AelsAuziSsanasetaiitedAnieans (p-value <
0.001) laeseiuaNuInnina t = 16.75 (95%Cl =
3.665-4.652) 5$AUANUTULATT t = 14.92 (95%Cl
= 2.659-3.476) warsrAUANUNIaRDlsANLISY t =
10.18 (95%C| = 4.664-6.926) fas1wazidunLandlu

AN 3
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#7599 3 AMUWANANSTBITTAUALS ViruAR AvIInnina Audues wesmnfdaninanelsauziss vesnguiiuuins lu
srgnoukas I siaNIULuUNMS R USnwmaiugmansisauzisa (n = 44 Aw)

AMUTHARNS flou (n = 44 Aw) %A (n = 44 Aw) t p-value  95% Cl
Min-max Mean SD Min-max Mean SD
mm%: 6-12 8.43 0.23 11-16 13.50 0.24 15.22 0.000 4.406-5.730
NAUAR 46-51 48.04 0.18 54-71 62.45 0.72 19.33 0.000 12.927-15.890
ANNIANATIEA 8-10 8.93 0.11 2-8 4.77 0.22 16.75 0.000 3.665-4.652
AUTLULAT 8-9 7.68 0.12 2-8 4.61 0.16 14.92 0.000 2.659-3.476
AUINNATIAHD 14-25 20.04 0.50 11-17 14.25 0.25 10.18 0.000 4.664-6.926
JELHETRR

3.2.4 M3Usziliuszaumuianeladas
nslasuusslevindinisanidulasinmsiausuuuy
nslimUIneInieiugeanslsauziss Tsaneuia
UzL599UaTwsHl dmsuitiensedsuuinig wudily
amswegluseiusniian Aade 4.54 (SD = 0.50)

4. wansAnwIANYNVBIYABUTITIAALEES
dansiinuzsludiaslsnuzisauazasaunsa
31nN15hAUINIsUTNYIMIIugAEn LA
uzi59 wazdinsBurenadasledmsianisiugnasy
Aemalulagnismaiauiua NGS Tugasszezig
fivhnnsfine S1uan 175 AU Fren13naadu cancer
panel 36 B NansATIINUELT LA 20 B Tu 122
variant Mun8feinEUUeTginsnuNInnI 1 8

Tnenuidu pathogenic Wag positive likely patho-
genic 1w 26 Au Anlufosay 13.1 vosduaug
TR FeBuTing positive pathogenic 314U
7 8 26 variant lawn BRCAI 11 variant (Souay
42.3) BRCAZ 6 variant (5e8ag 23.1) PALB2 5 variant
(Soway 19.2) uay ATM (ataxia-telangiectasia
mutated) Wiy 1 variant (Sesay 3.8) BRIPI 1
variant (5eeay 3.8) MLHI 1 variant (398ag 3.8) uag
RAD50 1 variant (a8 3.8) uenaniilumsaneds
wudmauduiinisnareiugilianunsofaiunim
EuLLiﬂlﬁ (variant of uncertain significance: VUS)
guiladoray 482 vesduuBuiinsranuionun &
eavBunuandlumnsed 4
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o A aa = ! a < A < v = 2 o ! a v
A5 4 ﬂ')’]ll“léﬂéllaﬂ‘q(ﬂﬂu%llﬂ’ﬂllLﬁﬁlﬂ(ﬂaﬂ’ﬁm@mﬁLiﬂSLUﬂQNE‘{U’JEJIimJgLNLG]’]‘LJ@J‘M?@&I%Liﬂiﬂlmlﬁ%iy}’m‘ﬂaﬂ@ﬂ’lFJ (n =175 Aw)

No. Gene Report Total
Positive Positive VUS Negative (%)
Pathogenic (%) Likely Pathogenic (%) (%) (%)
1 ATM 1(0.5) 10 (5.0) 11 (5.5)
2 BRAD1 3(1.5) 3(1.5)
3 BRCA1 11 (5.5) 10 (5.0) 21 (10.6)
4 BRCA2 5(2.5) 1(0.5 19 (9.5) 25(12.6)
5 BRIP1 1(0.5) 3(1.5) 4(2.0)
6 CDH!1 3(1.5) 3(1.5)
7 CHEKZ2 4(2.0) 4(2.0)
8 FANCC 3(1.5) 3(1.5)
9 MLH1 1(0.5) 2 (1.0) 3(1.5)
10 MSH2 3(1.5) 3(1.5)
11 MSH6 3(1.5) 3(1.5)
12 MUTYH 5(2.5) 5(2.5)
13 NF1 7(3.5) 7(3.5)
14 PALB2 4(2.0) 1(0.5) 6 (3.0) 11 (5.5)
15 PMS2 2 (1.0) 2(1.0)
16 RAD50 1(0.5) 3(1.5) 4(2.0)
17 RAD51C 1(0.5) 1(0.5)
18 RAD51D 2 (1.0) 2 (1.0)
19 RECQL 3(1.5) 3(1.5)
20 XRCC2 4(2.0) 4(2.0)
21 Negative = 77 (38.7) 77 (38.7)
Total 21 (10.6) 5(2.5) 96 (48.2) 77 (38.7) 199 (100)

ATM = ataxia-telangiectasia mutated, BRCA = breast cancer, BRIP = breast cancer interacting protein, CDH = cadherin, CHEK = checkpoint
kinase, FANCC = Fanconi anemia complementation group C, MLH = mutL homolog, MSH = mutS homolog, MUTYH = mutY homolog, NF =
neurofibromatosis, PALB = Partner and Localizer of BRCA, PMS = Phelan-McDermid syndrome, VUS = variant of uncertain significance, XRCC

= X-ray repair cross-complementing
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uziSsdallanuliddaau yaainsmianisunngiagng
wsosluosdmnuy sudsinramseduanssausiien
funshimusnwimatugaanslsnueiss nsimw
susuunslis S nwmeiugmanslsausSduadsd
Usenausie 3 a3AUsenaunan Ao Aulasaasnenis
ATILN ATUYARINT LAZATUTEUUUINNT @OARAGDY
funsAinwgunuunsiainmsysnmaiugenanslse
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" AnwsULuUNg

wEsuavnm nsueude U 2542
T9n135U311* WUU prospective genetic counseling
uaragUiunounssiunuiiisnuusadendaty
uanannssinmslddelunislinsuinwme Wesan
dofldruddyBefiazasrsmnudlaliuagiuusnstu
Fosuuuununsieneamaiusnssutazlenades
yosmsiiynsiagiiulen wazmsiannlilsmeiuia
g1un0dwmsI3tadelsAnieiugnssuls lagiaun
Faypansgliuinsuasaioafiowdeddlunisnea
Aadelsafianunsaliuinissruuanng touads 3
ANHLLEN TNSAUANAMNINGNATIIU HeuUsEann
Afisanelunsduiui wagamsinsussnduiug

'
a a =1

fiilszavsnmiteUsslovivesSuuinsuasiitelss
U3N1siiUsednsua AuAaziinanuvinfisusaly
2. MyvszdiuransiAmUsnwmaiugaans
l5Auz53 NUdn ANg viruaRuasinweneIuIa
n&annsinousiisdu aufianelaresynaing
Tunslumislunwsiuegluszduaniign A
¢ ftruaRludFuuinamddliduinmy iutuuas
FINIINFUAIVAN ATUTEAUANIANNNIA AUTY
1357 (Thai-HAD) wazauivanelsauziEmaaing
AoufigunuunslsmuSnme ifanndu uagsnd
naualuA dmsuauiianelalunisiuuinisues
unsudinun Tuamsamegluszdumniign
donndpstuMIANY TR TsAaTusN T
duq Wy naueInIn1l Auandliiiiuin msuszeng
TWuuuunuguainlunisldiuinen ansnsaiia
AzuLUNITUSnMrgunmaal R IR Seusy
nsaTaadansennniu® wWudeiiuginelsauzss
LazATUATINTAIIIAIABlsANLISIMNITLEN T
definuiaudlafetulsauzisamaiugnss
fanunsovligaeienuasevinfuty anainm
WNANMIARY LAZIdIgNTLUIUNITNTIVAANTOIAIY

Aowiolsnuzidmeiugninniiniy wavdenndos
fun1sdnemuniwlssanssuegradussuuuas
TATIEVDAUIU 25 UNAIUVBY Culver Waganiy™
flaguinnsldusnuneunsiafiusnssy (pre-test
genetic counseling) finaliiaufinaanas iusysu
ANuuaznisiuianmidsarenisiinlsauziiimia
fiugnssy wilifdedfyniaaifsodUaoiiang
Wwnia 9NsTATwAziiaNTakglunTAnE
T swdanrudianela vioanuddlafiosnsranis
WUFNIIU AMTUHASNTAIUUINTHUAINNBUNIS
ATIIMNINUGNTTU ANLFOLTLAINGNFBIUBINTST
PIIMILENTIN ARTURDUNITUTMIANNY wagifia
MsatuayuAansadmiunInTITeiugnITl B9
MnuansinuilulssmeuiaugSsguasesfiivinlv
winladn nsbiduugihuSnunaiugmansaulsa
wgSadunszurunsiidfyetBanasanszuiuns
fiatesiulsnuzifameiugnasy dausinszuiuns
ARNTBY N3N N15INwT udensatuandesiu
Tsnuziemnaiugnasy Snsentsddunisiivszney
fredsddayingg Suldun mﬂﬁmmiﬁiaﬂiﬂmﬁq
neiugnssuwngUlguazaseuasiliaansadilana
fiAamuananlsadanan Iisunsusnsndsse
nadulsavidenisaieneslsatu anenadaning
annsadaduladenmadeniiivanzanls uaymma
Hostuudlulsnugsluounen Tavtsdidoyadnaula
RerfumanaunuaseuaiwnemuesBnme

3. AuynUesaBufifinuidssdonisiialsa
uzisueuN ueSesluvegigiie wuinlugaesses
navhnsine Swuiisiidifunsnsiams
WugnssulsaNzsdIuI 175 Au (34U HBOC
g9 527 AuU) AI8N1IATIATU cancer panel 36 du

HAN1IATIINUEUNIMNA 20 8u Tu 122 variant 11U
mngfedddigueneiinswuguiinnit 1 gu lay
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Tunms@nwmumsnaneiugiinelse 1 pathogenic
waz positive likely pathogenic $3U31UIU 26 AU AR
Hufevar 13.1 FaflalndifestunsAnunfifdnvas
AangadanululsEwAlngresuIun AYinYAINT uay
Az U 25657 fivhnisAinwntisesnisisedmngu
Fludinduszinelng: n1sAnwideyasianugnIsuves
AUsUz59919Ng nun1snaneiuguesunouziss
wiln pathogenic Wae likely pathogenic variants g48i4

[

Fevaz 16 3NIWINEUITIMUATLATUNITATIAN
du 2,535 AU LarnN1SANYITEURANINYSA N15aNs

s

Tl waganue U 25677 vinnsfnwinisnanenug
YosgudneneanaiugnssulugUisuzisaiuunay
SelUdnuiu 4,567 au Tuuszwmalng Alen15nsI9
multi-gene panel testing NANIIANYINUNITNANY
g (pathogenic/likely pathogenic: P/LP) 413
610 au AntduSeray 13.4 Wuiu Wisuifisuiunis
Anwilusalszimanuin (uves Pereira Wagnaz® 1
AnwAnudvesrunlsUsunsnaneusiidnemen
mariugnInluarinivsg iidusmtonseuaiuiu
uzifadualulszmausda lunguieg1aiinga
genetic test A1875 next generation sequencing
(NGS) $113u 2,000 A nunsnaneiugiidnevennis
Wugnssuduau 183 au Anidufesas 9.2 Tunsfnw
vosfiduafalnunananeiuivesdunourifenia
pathogenic Wag likely pathogenic variants 37U7U
4 8u Tu 21 variant la uf BRCAI winfiu 11 variant
(F08ag 52.4) BRCAZ Wiy 5 variant (Feeag 23.8)
PALB2 4 variant (3o8ag 19.1) Wag ATM whitu 1 variant
($ovaz 4.8) uonnidmudndiuiigevesdudifing
nsnaneiusilidamsofannunuguusdld (VUS)
AnLduferay 48.2 vessunuBuiinsawuiua lay
awiililundenuildsunsmsatugnssilsauzids

WUU multi-gene panel testing AzylAaL150RTIA

wuduiulantadsslunisidulsauzisalauinnin 1

=
8u(23,25)

WU ATM (ataxia-telangiectasia mutated)
nanetug enarinaudssdenzidadun danns
Anwiegradusruuiazinsiesiefuny (systematic
review and meta-analysis) Tun1sAny 19 Seanu
Manudesazaunasndinveazidaduiluyanai
AsanuBu ATM finnsnaneiuguesduneuzisuin
pathogenic %30 likely pathogenic variants (P/
LP) wiriu¥eway 6 \ieeny 50 U wazdesas 33 il
918 80 U Bu PALBZ 1l pathogenic 3o likely
pathogenic variants Sauduiusiuaude i
Fudmsunpdadun wihiuSesas 5.3 9InnsAne

7 nerUaei

meta-analysis 989 Easton uazAy
ATIANUBUNaNeRUgUesuaeNeAaNugNITY (P/
LP) daulwgjaznulufithenziSuiuninintuluguds
nflonasnnd 45 U viserUeniuse iaduuzsasing
< £ A 1 Vo aa o <

114 2 119 visediauluasauasilasunsitadelsausise
WuEnEeNem1nd 45 U deaenndediun1sfinyives

@Y arn1sAne

WwANATA N3V wazAe
494 Daly Wazany® Anwianudiiusseninsenyi
Aadelsnugiiaudnuy < 45 U uaz > 45 U uazau
ynvesudsiilviAnBunaneiug nansanymui

¥

feildsumsitadelsauziddlueny < 45 U finvw
duitusiunisnaneiug (pathogenic variant) a3y
BRCA1 (OR 3.95, 95% ClI 3.64-4.29) Wazdu BRCA2
(OR 1.98, 95% Cl 1.84-2.14) Bnviamumnudiiusly
sedudniesdmiunisnaneiuglugu ATM (OR 1.22,
95% Cl 1.08-1.37) wazdiu CHEK2 (OR 1.34, 95% Cl
1.21-1.47) walsinuanudusniusiugu PALB2 (OR 1.12,
95% Cl 0.98-1.27) dmsufualeildsunmsidadelsn
uzifadualueny < 45 T anaseuaiifiiluseia
wzisudunlusngdosuiu wumnuduiusdngy

unaneiuglu BRCAI (OR 2.34, 95% CI 2.13-2.56)
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WAy BRCAZ (OR 1.25, 95% Cl 1.16-1.35) i11HU #19
HunsUsuasuuleutan1snsianzisaneiugnssy
y9useMsorangaamsumsin iulgludseanns

Avannuatevesusemeaing®
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n1sbiaUInwmisiugaans aulsauzs
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Aedosiulsnuzimnaiugnssy fudnszuiuns
ARNTBY NMTINAdY N155nw udensaruaudesiu
Tsnugiomaiiugnasy Snvisntsdidunsiivszney
fredsddaane leun mﬂﬁmmiﬁaﬂmmL%vm
TugNIsULAEUIELaATEUATILARTININAUABINTT
veanguidmnelunisiuuinmsliansadlana
Aanuunfosinlsadanan Tldsunsusasides
sonmaiiulsandenisdnenenlsatiu agldanain
Innfnanazanansadaduladenmadeniivanga
¢ sauiaagldnmistosiuudlelsauzidduaunan
nasnauiteyadndulaiisaiunsnanunaseuns
shenuLesdniiey Jefliduinwmaiusmanslse
uzi5e dosdanudnlakasarunsaesuiglatage
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wnteeiiiedln annsuazlonianisiinlselueensls
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Frwluasn196199 D INITI9LABY WU NSl
g mushdaiteanlonanisidunziidluounan
naenauAliany nafnaduvesunazisiduegidls
wazdin1sinmuauslvale egiaue anunsodeans
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Fayalunisdndulalanisnwes unagialsia lea
uzdmnussinlailddeneansiugnssuauely 3
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