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ช่ือวิทยานิพนธ์ กลไกของครอบครัวและความพร้อมในการวางแผนการดูแลลว่งหนา้ใน

ผูสู้งอายุท่ีป่วยเป็นโรคมะเร็งในจงัหวดัสงขลา ประเทศไทย 

ผู้เขียน นายศุภกร ศรีแผว้ 

สาขาวิชา ระบาดวทิยา (นานาชาติ) 

ปีการศึกษา 2567 

 

บทคดัย่อ 

ความเป็นมาและความส าคัญของปัญหา 

การเปล่ียนแปลงตามวยัและการมีโรคร่วมหลายอย่างท าใหผู้สู้งอายุมีความเส่ียงต่อสุขภาพ โดยเฉพาะอย่างย่ิง

ในผูสู้งอายุท่ีมีโรคมะเร็ง การรักษาเช่นการใหย้าเคมีบ าบดัหรือรังสีรักษาอาจแสดงผลขา้งเคียงท่ีรุนแรงข้ึน และบางคร้ังการ

ตอบสนองต่อการรักษาในผูสู้งอายุอาจไม่ดี การตดัสินใจเกีย่วกบัการรักษาร่วมกบัผูป่้วยมะเร็งในขณะท่ีสุขภาพของผูป่้วยแย่ลงแลว้

นั้นเป็นไปไดย้ากเน่ืองจากผูป่้วยมกัมีระดบัความสามารถในการตดัสินใจท่ีจ ากดั การวางแผนการดูแลล่วงหนา้ (Advance Care 

Planning หรือ ACP) ไดถู้กบูรณาการเป็นส่วนหน่ึงในกระบวนการดูแลผูป่้วยมะเร็ง โดย ACP เป็นกระบวนการส่ือสารระหว่างแพทย ์

ผูป่้วย และสมาชิกในครอบครัว เพ่ือใหม้ัน่ใจว่าความตอ้งการของผูป่้วยไดรั้บการปฏิบติัตาม อย่างไรกต็ามในบริบทประเทศไทยนั้น

คนไทยมกัใหค้วามส าคญักบัการตดัสินใจของครอบครัว และในบางคร้ังกระบวนการมีส่วนร่วมใน ACP อาจถูกขดัขวางดว้ยกลไก

ในครอบครัวบางอย่าง เช่น การเกบ็ง าความจริง (conspiracy of silence) เป็นตน้ การศึกษาน้ีจึงมีวตัถุประสงคเ์พ่ือ ท าความเขา้ใจการ

รับรู้ของผูป่้วยสูงอายุท่ีมีโรคมะเร็งและผูดู้แลเกีย่วกบั ACP ตรวจสอบวา่มุมมองของผูป่้วยและครอบครัวมีความสอดคลอ้งกนั

หรือไม่ อธิบายลกัษณะความพร้อมของผูสู้งอายุในการมีส่วนร่วมใน ACP และ ศึกษาความสัมพนัธ์ระหว่างปัจจยัส่วนบุคคลและ

ปัจจยัของครอบครัวต่อการมีส่วนร่วมใน ACP ในผูสู้งอายุท่ีมีโรคมะเร็ง 

วิธีด าเนินการวิจัย 

การศึกษาระยะท่ี 1 มีเป้าหมายเพ่ือส ารวจการรับรู้เกีย่วกบั ACP ในผูป่้วยสูงอายุท่ีมีโรคมะเร็งและผูดู้แล 

การศึกษาน้ีคดัเลือกผูเ้ขา้ร่วมการศึกษาจากผูป่้วยท่ีมารับการรักษาท่ีคลินิกรังสีรักษาและมะเร็งวิทยาของโรงพยาบาลสงขลานครินทร์ 

เกณฑค์ดัเขา้ของผูป่้วยในการศึกษาช่วงน้ีไดแ้ก ่ ผูป่้วยท่ีมีอายุ 60 ปีข้ึนไป ไดรั้บการวินิจฉยัว่าเป็นมะเร็งชนิดท่ีไม่ใช่มะเร็งเม็ดเลือด 
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และสามารถส่ือสารดว้ยภาษาไทยได ้ ในขณะท่ีผูดู้แลตอ้งเป็นผูดู้แลหลกัท่ีส่ือสารดว้ยภาษาไทยไดแ้ละเป็นผูดู้แลท่ีไม่ไดรั้บ

ค่าตอบแทน ผูว้ิจยัคดัผูป่้วยท่ีมีภาวะบกพร่องทางจิตหรือร่างกายท่ีรุนแรงหรือมีเน้ืองอกในสมองออกจากการศึกษา หลงัจากไดรั้บ

การอนุมติัจากคณะกรรมการจริยธรรมการวิจยัในมนุษย ์ ผูว้ิจยัเขา้ถึงกลุ่มเป้าหมายโดยผ่านเจา้หน้าท่ีลงทะเบียนผูป่้วย ซ่ึงเป็นผูแ้จง้

ขอ้มูลเกีย่วกบัการศึกษาเบ้ืองตน้แกผู่ป่้วย การศึกษาน้ีใชก้ารสุ่มตวัอย่างแบบหลากหลาย (Maximum Variation Sampling) เพ่ือใหไ้ด้

กลุ่มตวัอย่างท่ีหลากหลาย 

การเกบ็ขอ้มูลด าเนินการผ่านการสัมภาษณ์แบบกึ่งโครงสร้าง ครอบคลุมหวัขอ้ต่าง ๆ  เช่น การรับรู้เกีย่วกบัโรค 

ขอ้ดีและอุปสรรคของ ACP และมุมมองท่ีเกีย่วขอ้ง ผูส้ัมภาษณ์จะสัมภาษณผ์ูดู้แลกอ่นผูป่้วยเพ่ือป้องกนัความขดัแยง้ระหว่างผูว้ิจยั

และผูสู้งอายุอนัเกดิจากกระบวนการการสัมภาษณ์ การสัมภาษณ์ใชเ้วลาประมาณ 45 นาที โดยไดรั้บอนุญาตใหบ้นัทึกเสียงและจด

บนัทึกภาษากายรวมถึงรายละเอียดต่างๆ การวิเคราะหข์อ้มูลใชว้ิธีการวิเคราะห์แกน่สาระ (Thematic Analysis) โดยอา้งอิงแนวคิดจาก 

Health Beliefs Model เพ่ือท าความเขา้ใจการรับรู้ท่ีส่งผลต่อความพร้อมในการมีส่วนร่วมใน ACP ผูว้ิจยัใชห้ลายมาตรการเพ่ือยืนยนั

ความน่าเช่ือถือของผลการศึกษา เช่น การตรวจสอบจากนกัวิจยัหลายคน (investigator triangulation) และการอธิบายขอ้มูลท่ีละเอียด 

(thick descriptions) รวมถึงใชก้ารตรวจสอบผลการวิเคราะหร่์วมกบัผูเ้ช่ียวชาญดา้นมะเร็งวิทยาและการดูแลแบบประคบัประคอง 

เป็นตน้การจดัการและวิเคราะหข์อ้มูลในช่วงน้ีด าเนินการผ่านโปรแกรม Microsoft Excel และ R  

การศึกษาในระยะท่ีสองเป็นการศึกษาแบบภาคตดัขวาง (cross-sectional study) ท่ีมีเป้าหมายเพ่ือตอบ

วตัถุประสงคใ์นขอ้ท่ี 2 ถึงขอ้ท่ี 4 ผูว้ิจยัเกณฑอ์าสาสมคัรท่ีมีคุณสมบติัเหมือนกบัในระยะการศึกษาเชิงคุณภาพ ผูว้ิจยัวิเคราะหข์อ้มูล

ความพร้อมในการมีส่วนร่วมใน ACP ของผูป่้วยสูงอายุ โดยใชส้ถิติและการสร้างแบบจ าลองหลายวิธี ขอ้มูลประชากรและความ

พร้อมต่อ ACP ถูกอธิบายโดยใชส้ถิติเชิงพรรณนา การเปรียบเทียบมุมมองเกีย่วกบั ACP ระหว่างผูป่้วยและผูดู้แลด าเนินการผ่านการ

วิเคราะหส์หสัมพนัธ์ (Intraclass correlation) เพ่ือประเมินความสอดคลอ้ง ผูว้ิจยัใชก้ารวิเคราะหปั์จจยัเชิงยืนยนั (Confirmatory Factor 

Analysis หรือ CFA) ดว้ยแพค็เกจ lavaan เพ่ือยืนยนัความน่าเช่ือถือของแบบสอบถามขอ้ดี-ขอ้เสีย (pros-cons questionnaire) ส าหรับ

การวิเคราะหอ่ื์นๆ โมเดล CFA ใชโ้ครงสร้างท่ีมีความสัมพนัธ์กนั (correlated structure) และการประเมินความเหมาะสมของโมเดลใช้

ดชันี เช่น Root Mean-Squared Error of Approximation (RMSEA) standardized root-mean-square residual (SRMR) และ 

Comparative Fit Index (CFI) โดยมีการตรวจสอบความถูกตอ้งของเกณฑก์ารพิจารณาเกณฑด์งักล่าวดว้ย dynamic fit indices หลงัจาก

นั้นจึงใชค้ะแนนมาตรฐาน (standardized score) ของแต่ละปัจจยัในการค านวณคะแนนของแต่ละโครงสร้าง เพ่ือใหส้อดคลอ้งกบั

การศึกษากอ่นหนา้ 

การศึกษาน้ีใชก้ารวิเคราะหโ์ดยตวัแบบเครือข่ายของเบย ์ (Bayesian Network หรือ BN) เพ่ืออธิบายกลไกของ

ครอบครัวและการมีส่วนร่วมใน ACP ของผูป่้วยสูงอายุท่ีมีโรคมะเร็ง โดยน าขอ้มูลเชิงคุณภาพในการศึกษาช่วงแรก มาใชเ้พ่ือเลือกตวั

แปรส าหรับตวัแบบดงักล่าวเพ่ือช่วยลดปัญหาการปรับแต่งท่ีมากเกนิไป (overfitting) และเพ่ือเพ่ิมความสามารถในการตีความตวั
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แบบ BN โดยตวัแปรของครอบครัว เช่น ลกัษณะครอบครัวเด่ียวหรือขยายและความสัมพนัธ์ระหว่างผูดู้แลกบัผูป่้วย ไดถู้กจดักลุ่ม

โดยใชก้ารวิเคราะหก์ลุ่มแฝง (Latent Class Analysis) โครงสร้าง BN ในการศึกษาน้ีถูกสร้างข้ึนโดยใช ้score-based algorithms และ

ไดป้รึกษาผูเ้ช่ียวชาญเพ่ือประเมินความสัมพนัธ์ท่ีแสดงอยู่ในตวัแบบ BN นอกจากนั้นผูว้ิจยัไดใ้ช ้sensitivity analysis เพ่ือระบุความ

ไวของตวัแบบต่อการเปล่ียนแปลงค่าพารามิเตอร์ความน่าจะเป็น นอกจากนั้นผูว้ิจยัไดว้ิเคราะหก์ารแทรกแซงและจ าลองการ

แทรกแซงโดยใช ้ "do-operator" เพ่ือช่วยจดัล าดบัความส าคญัของตวัแปรเป้าหมายเพ่ือออกแบบกลยุทธ์ในการเพ่ิมความพร้อม

ส าหรับ ACP ในการศึกษาช่วงน้ีผูว้ิจยัไดใ้ช ้GeNIe Modeler และแพค็เกจต่างๆ ใน R software (bnlearn, igraph, และ caret) ในการ

จดัการและวิเคราะหข์อ้มูล 

ผลการศึกษา 

ในการศึกษาเชิงคุณภาพ ผูว้ิจยัไดส้ัมภาษณ์ผูป่้วยสูงอายุท่ีเป็นมะเร็งจ านวน 16 คน และผูดู้แลของผูป่้วย

เหล่านั้น 16 คน พบแกน่สาระ 3 ประเด็นเกีย่วกบัการรับรู้ของผูป่้วยและครอบครัวเกีย่วกบั ACP แกน่สาระท่ีหน่ึง คือ โอกาสอนัเป็น

ประโยชน ์ ซ่ึงประกอบดว้ยแกน่สาระย่อย ไดแ้ก ่ การเขา้ใจคุณค่าชีวิตของตนเอง และการมัน่ใจว่าความตอ้งการของผูป่้วยจะไดรั้บ

การตอบสนอง แกน่สาระท่ีสอง คือ การใคร่ครวญและอุปสรรคต่อ ACP ซ่ึงประกอบดว้ยแกน่สาระย่อย ไดแ้ก ่  ACP เป็นเร่ืองท่ีไม่

คุน้เคยและอาจไม่มีความจ าเป็น ACP มีประโยชนน์อ้ย ACP อาจท าใหผู้ป่้วยและครอบครัวกงัวล ACP บัน่ทอนความหวงัในการรักษา 

และ ACP ไม่เหมาะสมกบัสถานการณ์สุขภาพในปัจจุบนั และแกน่สาระท่ีสาม คือ สัญญาณส าหรับการเร่ิมตน้ ACP ซ่ึงประกอบดว้ย 

การรับรู้ถึงความสอดคลอ้งกบัหลกัศาสนาของตนเอง ความตระหนกัถึงสถานะของสุขภาพ/มะเร็ง การมีโรคร่วมหลายโรค 

ประสบการณ์ความทุกขท่ี์เกีย่วขอ้งกบัการรักษาทางการแพทย ์ ความปรารถนาท่ีจะไม่เป็นภาระต่อครอบครัว การมีสมาชิกใน

ครอบครัวท่ีใกลชิ้ดและความไวว้างใจในแพทย ์

ในระยะท่ีสองของการศึกษา ผูว้ิจยัไดเ้กณฑอ์าสาสมคัรผูป่้วยสูงอายุท่ีเป็นมะเร็งจ านวน 279 คนและผูดู้แลของ

ผูป่้วย รวมทั้งหมด 558 คน ผลการศึกษาพบว่าร้อยละ 54.8 และร้อยละ 58.3 ของผูป่้วยมีความพร้อมแต่ไม่เคยมีส่วนร่วมในการพูดคุย

เกีย่วกบัเป้าหมายการรักษาและการใชก้ารรักษาเพ่ือย้ือชีวิตกบัแพทยผ์ูดู้แล ตามล าดบั อย่างไรกต็ามการสนทนาลกัษณะดงักล่าวกบั

ครอบครัวมีอตัราท่ีสูงกว่า (ร้อยละ 29.1 และรอยละ 23.1 ไดพู้ดคุยเกีย่กบัเป้าหมายการรักษาและการใชก้ารรักษาเพ่ือย้ือชีวิตกบั

ครอบครัวในช่วง 6 เดือนท่ีผ่านมา ตามล าดบั) นอกจากนั้น ผูว้ิจยัพบว่ามีผูป่้วยสูงอายุนอ้ยกว่าร้อยละ 5 ไดบ้นัทึก ACP เป็นลายลกัษณ์

อกัษร เช่น การมอบหมายผูต้ดัสินใจแทนดา้นสุขภาพ (Durable Power of Attorney for Healthycare หรือ DPAHC) และ พินยักรรม

ชีวิต (Living Will) และมีอาสาสมคัรเพียงส่วนนอ้ยท่ีรู้จกั ACP (ประมาณร้อยละ 4 ของป่วยท่ีทราบถึงการมีอยู่ของ DPAHC และ 

Living Will) อีกดา้นหน่ึงมุมมองเกีย่วกบั ACP และค่านิยมทางสุขภาพระหว่างผูสู้งอายุและผูดู้แลในประเด็นส่วนใหญ่ไม่สอดคลอ้ง
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กนั กระนั้นการศึกษาน้ีพบว่าครอบครัวมีความเห็นพอ้งกนัระดบัเล็กนอ้ยว่า ACP สามารถช่วยใหผู้ป่้วยสามารถควบคุมการดูแลท่ีจะ

เกดิข้ึนในอนาคต และช่วงเวลาปัจจุบนัอาจเป็นช่วงเวลาท่ีเหมาะสมส าหรับ ACP 

จากการวิเคราะหโ์ดยตวัแบบเครือข่ายของเบย ์ ผูว้ิจยัพบว่าปัจจยัส่วนบุคคลและครอบครัวมีปฏิสัมพนัธ์กนั

และไดแ้สดงออกมาในรูปแบบ Directed Acyclic Graph ซ่ึงประกอบดว้ยตวัแปร 18 ตวัและเส้นความสัมพนัธ์ 53 เส้น แสดงใหเ้ห็น

ผลโดยตรงของการท่ีผูป่้วยรับรู้ประโยชนแ์ละโทษของ ACP ต่อการพูดคุยเกีย่วกบัการรักษาเพ่ือการย้ือชีวิตกบัครอบครัวหรือแพทย ์

รวมถึงการท า DPAHC นอกจากนั้น BN สะทอ้นความน่าจะเป็นโดยรวม (marginal probability) ว่าผูป่้วยมอง ACP เป็นประโยชนใ์น

ขณะท่ีผูดู้แลมีความเห็นท่ีไม่ชดัเจนเกีย่วกบั ACP เม่ือผูว้ิจยัไดว้ิเคราะหก์ารแทรกแซงเชิงสมมติท่ีเกีย่วขอ้งกบัขอ้ดีและขอ้เสียของ 

ACP พบว่าวิธีดงักล่าวดงักล่าวมีความเป็นไปไดเ้ชิงสาเหตุ (Bayes factor >10) หากแต่การปรับเปล่ียนมุมมองของผูป่้วยมีผลมากกว่า

การปรับมุมมองของผูดู้แลอย่างมาก  (การจดัการความกงัวลของผูป่้วยเพ่ิมความน่าจะเป็นในการท าพินยักรรมชีวิตร้อยละ 14.9 และ

การพูดคุยเกีย่วกบัการรักษาเพ่ือย้ือชีวิตร้อยละ 43.8) นอกจากน้ีกราฟเชิงสาเหตุแสดงใหเ้ห็นว่าการท างานของครอบครัวโดยรวมมิได้

น าไปสู่การมีส่วนร่วมใน ACP  

สรุปผลการศึกษา 

ครอบครัวของผูป่้วยสูงอายท่ีุมีโรคมะเร็งมกัมองว่า ACP เป็นเร่ืองท่ีไม่คุน้เคยและไม่จ าเป็น อาจท าใหเ้กดิ

ความกงัวลและบัน่ทอนความหวงั อย่างไรกต็าม ครอบครัวอาจยงัมองว่า ACP มีคุณค่าเน่ืองจากจะช่วยใหผู้ป่้วยและครอบครัวมัน่ใจ

ว่าความตอ้งการของผูป่้วยจะไดรั้บการตอบสนองหากผูป่้วยไม่สามารถส่ือสารกบัทีมผูรั้กษาได้ การศึกษาน้ีพบผูป่้วยจ านวนมากท่ีมี

ความพร้อมท่ีจะพูดคุย ACP กบัครอบครัวและแพทยแ์ต่ยงัไม่เคยไดพู้ดคุยจริงจึงเป็นโอกาสอนัดีท่ีจะแนะน าและส่งเสริมการท า ACP 

อย่างไรกต็ามยงัมีผูป่้วยจ านวนมากท่ีไม่พร้อมท่ีจะท า ACP เป็นลายลกัษณ์อกัษร นอกจากน้ีมุมมองของผูป่้วยและครอบครัวต่อ ACP 

มกัไม่ตรงกนั การปรับการรับรู้ของผูป่้วยอาจการกระตุน้ใหเ้กดิการมีส่วนร่วมใน ACP ไดอ้ย่างมาก โดยการแนะน าประโยชนอ์าจ

ใหผ้ลท่ีชดัเจนส าหรับ DPAHC ในขณะท่ีการลดความกงัวลต่อ ACP ส่งเสริมการมีส่วนร่วมกบั ACP ประเภทอ่ืนๆไดโ้ดดเด่น ทั้งน้ี

การปรับมุมมองของสมาชิกในครอบครัวหรือการท างานของครอบครัวอาจไม่ส่งเสริมการมีส่วนร่วมใน ACP ในกลุ่มผูป่้วยสูงอายุท่ี

มีโรคมะเร็ง 

ค าส าคัญ: ผูสู้งอายุ, โรคมะเร็ง, การท างานของครอบครัว, การวางแผนการดูแลล่วงหนา้, ประเทศไทย, Transtheoretical model, 

Bayesian Network   
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ABSTRACT 

Background 

Aging and multiple comorbidities make the elderly vulnerable to poor 

health outcomes. In elderly people with cancer, treatment such as chemotherapy or 

radiotherapy can cause more adverse effects, and sometimes the elderly’s response to 

such treatment can also be limited. Decision-making with elderly cancer patients when 

such undesirable effects arise might not be possible due to a lack of mental capacity. 

Advance care planning (ACP) is integrated into cancer care as a process of 

communication among clinicians, patients, and family members to ensure respect for 

patients’ preferences. However, Thai people prioritize family and sometimes their 

planning is hindered by family mechanisms, including a conspiracy of silence. The 

current study aims to: 1) understand perceptions of elderly with cancer and their 

caregivers pertaining to advance care planning, 2) examine whether their perspectives 

were congruent, 3) describe the elderly’s readiness for advance care planning 

engagements, and 4) examine the relationships between individual and family factors 

in advance care planning engagements of the elderly.  

Methods 

Phase 1 study (January – April 2023) aimed to explore perceptions of 

advance care planning among elderly cancer patients and their caregivers. Participants 

were recruited from the oncology radiotherapy clinic at Songklanagarind Hospital. 

Inclusion criteria for patients included being aged 60 years or more, diagnosed with 

non-hematological cancer, and able to communicate in Thai, while their primary 

caregivers needed to be adult Thai speakers who provided unpaid care. Those with 
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severe mental or physical conditions, brain tumors, or communication barriers were 

excluded. After obtaining ethics approval, we approached potential informants through 

registration staff informing participants about the study. The study employed maximum 

variation sampling to ensure a diverse participant pool.  

Data collection involved semi-structured interviews using an interview 

guide, covering topics such as illness perceptions, benefits and barriers to advance care 

planning, and related values. Caregivers were interviewed before patients to safeguard 

elderly participants from sensitive issues potentially introduced during the interviews. 

The interviews lasted approximately 45 minutes, with permission for audio recording 

and note-taking. Thematic analysis was applied, guided by the Health Beliefs Model, 

to identify perceptions influencing readiness for advance care planning engagement. 

Trustworthiness and transferability were ensured through measures such as investigator 

triangulation and thick data descriptions. Coding and theme development were 

conducted collaboratively and audited, with findings reviewed by oncology and 

palliative care experts.  

The second phase (August 2023 – October 2024) involved a cross-

sectional study in which the remaining objectives were addressed. We recruited the 

elderly and their caregivers using the same eligibility criteria as was applied in the 

qualitative study. Demographic and readiness data were described using descriptive 

statistics. Comparisons of advance care planning perceptions between patients and 

caregivers utilized intraclass correlation for consistency, and confirmatory factor 

analysis was conducted using the lavaan package to validate a pros and cons 

questionnaire. These models assumed a correlated structure and applied fit indices such 

as root mean square error of approximation, standardized root-mean-square residual, 

and comparative fit index, with dynamic fit indices enhancing robustness. Factor scores 

were computed to standardize results, ensuring alignment with prior studies. 

Bayesian network learning was applied to explore potential causal 

relationships between family mechanisms and advance care planning engagement. The 

qualitative findings informed variable selection, aiming to reduce overfitting and ensure 

interpretability. Family background variables were grouped using latent class analysis. 

The Bayesian network structures were built through score-based algorithms. Expert 

input and mandatory arc specifications strengthened the model's conceptual validity. 
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Sensitivity and intervention analyses were conducted to identify nodes that were 

sensitive to parameter alterations (due to a change in context) and simulate 

interventions using a "do-operator". Tools such as GeNIe Modeller and R packages 

(bnlearn, igraph, and caret) facilitated structure and parameter learning, sensitivity 

analysis, and intervention analysis. 

Results 

In the qualitative study, we interviewed 16 elderly with cancer and 16 

caregivers. Three themes regarding perceptions of advance care planning were found: 

1) Advantageous opportunity: the patients believed the planning would help them 

realize their life values, and ensure that their preference would be respected; 2) 

contemplations and barriers to advance care planning: unfamiliarity and thoughts of it 

being unnecessary might cause low utility, worry among patients and family members, 

take away optimism, and would not be a proper activity for the patient at the current 

health situation; and 3) cues for initiation: perceived conformity with one’s religion, 

awareness of the current cancer state, having multiple comorbidities or experience with 

suffering related with medical care, wishing not to burden the family, having close 

family members, and trust in physicians. 

In the second phase, we recruited 279 elderly patients with  cancer and 

their caregivers, resulting in 558 participants. Totally, 54.8% and 58.3% of participants 

were prepared, but never participated in any advance care planning discussions 

pertaining goals of care and life-sustaining treatment with their physicians. On the other 

hand, discussions with the family regarding the two types of planning was relatively 

higher (29.1% and 23.1% had maintained discussions pertaining goals of care and life-

sustaining treatment with the families, respectively,  for more than 6 months). We also 

found that less than 5% of the elderly had a durable power of attorney for health care 

and a living will. The prior awareness of any types of advance care planning  were low; 

approximately 4% of the participants were knowledgeable of legalized advance care 

planning–durable power of attorney for health care, and living will. Perceptions towards 

advance care planning and general health values between the elderly and their 

caregivers were commonly incongruent, although small agreements were found on the 

ideas that advance care planning can help one control the future care and the present 
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could be a good timing. From the Bayesian network analysis and the directed acyclic 

graph, the marginal probability suggest a trend of perceiving advance care planning as 

advantageous among the elderly patients. However, the caregivers were equivocal 

about the advantages but generally perceived that the disadvantages were low. The 

Bayesian network learning produced a directed acyclic (causal) graph in which the 

older persons' pros and cons are directly linked to readiness for certain types of ACP 

engagement (discussing life-sustaining treatment use with family or clinician, 

discussing goals of care with clinician, and appointing a durable powever of attorney 

for healthcare). The effects of the elderly's perceptions demonstrated dominant effects 

on ACP engagement than the caregiver’s perceptions. Hypothetical interventions on the 

patients' and caregivers' perceived pros and cons of advance care planning to promote 

engagement were found to be possible (Bayes factor >10). The patient's cons showed 

large causal effects on the motivations for advance care planning (14.9% and 43.8% 

had an increased probability of documenting advance directives and discussing 

cardiopulmonary resuscitation with physicians, respectively). Finally, the causal graph 

also shows a lack of causal relationship between family functioning and advance care 

planning engagement in older patients with cancer.  

Conclusions  

Families of older Thai cancer patients often viewed advance care 

planning discussions as unfamiliar, unnecessary, and potentially distressing, fearing 

they might cause worry, diminish optimism, or seem inappropriate. However, they 

recognized its value in ensuring that patient preferences are respected. While many 

older patients were prepared to engage in discussions about advance care planning with 

family and care providers, a significant number remained in the precontemplation or 

contemplation stages regarding formal documents like advance directives or living 

wills. Favorable attitudes were observed, but disagreements between patients and 

caregivers were notable. Advance care planning was seen as a way to maintain 

mindfulness and control over future medical care, suggesting that now might be an 

opportune time to encourage such discussions. 

Patients who were motivated for certain advance care planning 

behaviors were more likely to be ready for others.  However, formal documentation 
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was less likely to be adopted. Interventions targeting pros and cons had varying effects, 

with promoting pros being relatively effective for durable power of attorney for health 

care, while reducing cons had a stronger impact on other advance care planning 

behaviors. In time-limited oncology settings, prioritizing cons may be more efficient. 

Designing personalized interventions based on pros and cons could support patient 

engagement, but care professionals should remain mindful of differing perspectives 

between patients and caregivers to ensure patient autonomy is respected.  

 

Keywords: Elderly, Cancer, Family functioning, Advance care planning, Thailand, 

Transtheoretical model, Bayesian network 
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 CHAPTER 1 

INTRODUCTION 

 

1. Background 

This section provides an overview of the background knowledge of the 

study topic. The contents encompass aging and cancer, advance care planning (ACP) 

in elderly patients with cancer, ACP engagement and influences from family 

mechanisms, stakeholders of ACP in Thailand, and the context of the study setting.  

1.1 Aging and cancer 

The number of elderly people has been growing and is a leading global 

health topic. With this pace, the population of elderly was predicted to double (12% to 

22%) from 2015 to 2020.1,2 This becomes a concern as aging is associated with a 

gradual decrease of physical (e.g., cardiac capacity and muscular strength) and mental 

capacity (e.g., dementia and other emotional issues).1 While the majority of elderly are 

living in good health, some of them are fragile and require help from others.3 

Cancer is a limiting and life-threatening disease and is a leading cause 

of death worldwide, and can be found in all age groups with the incidence peaking in 

older age (75-90 years).4 Age is the most significant risk factor for cancer. It also plays 

an important risk in several types of cancers. According to the US National Cancer 

Institute, in 2021, the incidence of cancer among those aged under 20, 45-49 and 60 

years or older were 25, 350, and more than 1,000 cases per 100,000 people, 

respectively, and the median age at diagnosis was 66 years.5 The incidence of cancer 

varies greatly by type, age, sex, period, race, and geographical area.4,6  Cancer also 

ranks in the top two cause of premature deaths worldwide, and is predicted to increase 

from 18.1 million cases in 2018 to 29.4 million cases in 2040.7 Globally, lung cancer 

ranked in the top 10 leading causes of age-specific disability-adjusted life years in 2015 

with a considerable burden in 2005.8 In Thailand, liver cancer main contributor to the 

national cancer burden while lung, breast, colorectal, cervix, and uterus cancers also 

have a high incidence.8,9 With a population of approximately 70 million, Thailand had 

183,541 new cancer cases in 2022, and the cumulative incidence for developing cancer  
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overall (before age 75) was approximately 16%.9 Although most cancer types are life-

threatening, some cancer types such as prostate, testicular, breast, and melanoma have 

approximately 90% 5-year survival rates.9   

Apart from the burden of cancer itself, cancer treatment in elderly is an 

important concern.10 With aging, the elderly can face both changes from aging, as well 

as experiencing multiple chronic diseases which contribute to additional expected side 

effects of cancer treatment; for example, diabetes, heart, and lung diseases can make 

the elderly prone to drug interaction when chemotherapy is introduced.11  Lichtman and 

colleagues12 found that the risk of severe neutropenia after treatment increased from 

22% in age group 55-64, to 35% and 49% in elderly aged 65-74 and 75 years or more, 

respectively. Langer and colleagues also found that the elderly had both a higher risk 

of neutropenia (42% in elderly versus 17% in younger age group) and neuropsychiatric 

toxicity (17% in the elderly versus 7% in younger age group). In the elderly with 

vascular comorbidities, the tolerability of radiotherapy may be decreased.13 Aging was 

found to be related to chronic radiotherapy side effects such as long-term dysphagia, 

which has a great impact on a patient’s quality of life. A previous study14 found that 

chronic toxicity was more common among elderly than in those aged less than 50 (56% 

versus 31%, respectively). 

1.2 Advance care planning in elderly patients with cancer 

Advance care planning (ACP) has terminological variations with 

regards to local and international definitions. Until now, there has been two 

consensuses pertaining to its definition.15,16 Rietjens and colleagues, conducted a mixed 

method, Delphi consensus process,15 to identify the definition with multidisciplinary 

and multinational participation. The key definition was “a process that includes the 

identification of values and defining goals and preferences for future medical treatment 

and care and discussion of these factors with the patient’s family and health-care 

providers”. A more recent definition in Asia16 was similar to the first European 

consensus, but additional recommendations stress the importance of family assessment 

in its introduction.  

Apart from the consensus definition, Chikada and colleagues17 argued 

that Asian people, whose culture is more family-oriented than their Western 

counterparts, have a different definition. Based on 32 published sources in their 
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reviews, they defined ACP as “a process in which adult patients (individuals) 

repeatedly discuss future medical care with family and/or other closely related people 

and their healthcare team, so they can identify future medical care based on their 

values and preferences, should they, at some point, be unable to make their own 

decisions. ACP helps make decisions that ensure patients' dignity at the end of life”. A 

few years after the publication of this definition, another consensus supported the 

previous consensus for application in Asian countries; however, there were several 

additional points pertaining to the inclusive role of family in the patient.17 In Thailand, 

according to the Notification of the National Health Commission on the Operational 

Definitions of Terms Pertaining to Palliative Care for Thailand, B.E. 2563 (A.D. 2020), 

ACP was defined as “A care planning made before a patient loses his/her capacity to 

make decisions or enters into the end-of-life stage”.18 

ACP plays an important role in cancer care. In general, cancer is a 

chronic disease in which patients will experience declining health at the terminal 

phase.19 Compared with other chronic diseases, cancer may manifest steady 

progression before approaching the terminal phase, during which a predictable decline 

of functional capacity can be expected. This nature of cancer highlights the importance 

of ACP. 19,20 Previous guidelines also suggest that participating in ACP can help 

individuals and their family member make informed decisions in advance.20,21 

However, there have been mixed preferences from cancer patients and their families on 

the proper circumstances for ACP initiation; terminal cancer patients and their families 

agreed that ACP can be initiated at any stage in the cancer trajectory, while some (60%) 

patients thought that the late stage was too early.22 Furthermore, some cancer patients 

preferred to engage in ACP only when the cancer had become advanced.23 This might 

complicate the situation in hematological cancer settings, where the disease can 

manifest as an acute severe disease or as a chronic stable one.24  

1.3 Engagement in ACP and influences from family mechanisms 

Engagement in ACP can vary across individuals, time, and health 

conditions. In Korea, the proportions of individuals who were aware of ACP were 

16.1%, 33.8%, 33.2%, and 61.4% among the general population, cancer patients, 

caregivers of the cancer patients, and physicians, respectively.25 In addition, 7.3% and 

20.3% of community-dwelling adults in the USA26 and China,27 respectively, were 
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aware of ACP. According to Zhu et al.,27 79.3% of the elderly who were additionally 

informed about ACP had positive feelings were willing to engage in ACP. In Thailand, 

70.2% of terminally ill patients and their families who were informed about ACP later 

engaged in ACP practices.28 Some patients may engage in ACP discussion without any 

documentation while keeping the discussion limited between them and their loved 

ones; therefore, it may not be recognized by healthcare providers. A study showed that 

59%, 12%, and 11% of cancer patients were willing to discuss ACP with family only, 

clinician only, and both clinician and family, respectively.29 In an acute care setting, 

Knight and colleagues30 found that 3.5%, 23.3%, and 7.1% of patients who had been 

residing in the community, admitted to an institutional care setting, and previously 

admitted to a hospital, respectively, engaged in ACP when they were admitted. In 

Thailand, 60.6% and 35.7% of cancer and non-cancer patients, respectively, had 

documented ACP in the inpatient system.31 
Family is a social unit in which internal mechanisms play several roles 

in shaping elderly patient’s physical and mental health.32 It is very common that the 

patient’s nominated proxy decision-maker is a family member. In addition, 

approximately 40% of cancer patients were willing to include their families in decision-

making regarding future medical care.23 According to a systematic review, mechanisms 

in the family can increase the likelihood of ACP engagement, or instead, hinder it.21 

Criticisms from an elderly’s spouse and children in the family were both associated 

with a decreased likelihood of accepting durable power of attorney for health care 

(DPAHC); however, the association was not statistically significant.33 On the other 

hand, general family functioning was found to be associated with engagement of ACP 

(odds ratio 4.34, 95% CI = 1.09 – 17.30).33 In Asian countries, the family often involves 

medical decisions with clinicians but does not involve the patients because they thought 

the patient may not be ready.34 However, 39% - 90% of patients were willing to engage 

in it.29 Therefore, a family unit consisting of the elderly and other significant members 

can play roles as communicators, belief-modifiers, different-thinkers, or surrogate 

decision-makers. Thus, a family’s mechanisms can drive or hinder the readiness for 

ACP engagement through their influence on the elderly’s perceptions of it. 
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1.4 Advance care planning stakeholders in the Thai National Health System  

According to Pilch et al, stakeholders in advance care planning for the 

elderly  ranged from the older individuals, their significant others, healthcare 

professionals, non-healthcare professionals, service managers, and policymakers.35 The 

elderly are direct users of the planning while the trusted individual (potentially 

nominated proxy decision-maker) and healthcare professionals take relational stakes.23 

Implementation of ACP could yield several benefits for the stakeholders. ACP can 

enable the care team to understand and respect the patient’s wishes and preferences,36 

allowing patients to manage individual affairs,37 reducing psychological distress among 

surviving family members,38 and improving patient satisfaction and quality of life.39 

For the health care system, ACP can lead to less hospitalization and more hospice use, 

reducing medical care costs.40–42 From the patient’s perspective, ACP may also help 

them have peace of mind, and keep peace within the family.37 However, it has been 

recognized that participation in ACP for Asian families could be emotionally 

distressing for older individuals and/or their families, leading to negative reactions such 

as showing signs of discomfort or leaving the counseling room.43 Therefore, 

international experts suggest that, in Asian countries, a tailored explanation and 

assessment of readiness for ACP engagement should be endorsed, and be particularly 

attuned to the emotions of the whole family.15,16 

In Thailand, concepts of palliative care and ACP became more in the 

spotlight in 1997, when some cancer centers started to advocate palliative care. In 2007, 

ACP was recognized by the Thai government and was legalized in the constitution (the 

National Health Act 2007, section 12 – Living will). From 2014 to 2017, palliative care 

and ACP were further advocated in the National Health System and supported by the 

National Health Security Office Fund. Since 2017, ACP has become one of the medical 

service requirements according to the Ministry of Public Health standard. Legal 

definitions regarding palliative care and ACP were drafted in 2021 by government 

organizations, including the National Health Commission Office (NHCO) and various 

medical and nursing staff in several health institutes and non-government 

organizations. In January 2022, the NHCO launched the standard of ACP and 

determined supporting structures, including a steering committee and several policies 

and provisions driving ACP engagement in both government (i.e. the National Health 
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Security Office, the Health Promotion Foundation, and the Department of Medical 

Service) and non-government sectors (i.e., Peaceful Death group).18,44 As a result, 

several health promotion campaigns were implemented after 2021, and the National 

Health Service Administration has included ACP as a part of the palliative care 

performance indicator for service reimbursement and action-based performance 

tracking. However, Thailand has focused on training healthcare facilitators whose work 

is related to palliative care, leaving some focused populations, including elderly and 

cancer patients, to depend on trained healthcare volunteers. This situation can be 

complicated when the facilitator lacks information or evidence-based strategy on how 

ACP can be implemented in the context of family-centered health care, in which 

collectivism has a strong influence on ACP engagement, leading to negative 

experiences among facilitators, patients, and families.45 

 

1.5 Study setting background 

1.5.1 Study area 

Songkhla province is a major economically contributing province in 

Southern Thailand. It has an area of approximately 7.4 million km2 and a population of 

approximately 1.4 million. Most of the population are Buddhists (64.7%).46 In Southern 

Thailand, there are nine cancer referral centers, including 2 university hospitals, six 

tertiary hospitals and one private hospital. The cancer centers have been serving cancer 

patients under the Universal Health Coverage Scheme which facilitates cancer patients 

to receive cancer care without traditional requirements at any hospital in Thailand 

(Cancer Anywhere Health Scheme).47 According to the overall cancer incidence based 

on the Southern Thailand (Suratthani) registry,48 age-standardized rate of cancer in this 

region is the lowest in both males and females, compared with all the other regions in 

Thailand. Lung, liver, and colorectal cancers were the top three leading cancers in this 

area.48 

1.5.2 Study site 

Songklanagarind Hospital is located in Songkhla province, Southern 

Thailand. The hospital was established in 1982. The hospital is a medical university 
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and referral care center for cancer and other major diseases in Southern Thailand. 

Songklanagarind Hospital serves approximately 4,000 outpatients per day and has 800 

inpatient beds.49 It is one of the two centers responsible for the National Cancer 

Registry in Southern Thailand. The hospital also provides medical training, including 

medical teaching residency training. It has more than 18 programs among 22 medical 

specialties and 16 sub-specialties. Cancer patients can be followed by almost all the 

specialties in the hospital, based on the site and the current treatment they have. Among 

more than 10 specialty clinics in the hospital, the radiotherapy and oncology clinics 

provide radiotherapy and chemotherapy to the majority of patients. Moreover, cancer 

services contributed approximately 29% of the outpatient services each day. 
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2. Literature review 

To study the family mechanisms that influence ACP engagement, 

detailed information pertaining to the family and its mechanisms towards ACP, as well 

as multidimensional determinants that influence ACP engagement were reviewed. In 

our reviews, we searched for advance care planning and related terms (e.g., advance 

directive and living will), elderly, cancer, and family influence, in academic databases 

such as Pubmed and Scopus. Firstly, we overviewed the literature by examining 

existing systematic reviews and their reference lists. Subsequently, we conducted a 

manual search to gather relevant information including all types of publications. 

Finally, our review used narrative synthesis to provide a broad scope of contents 

including ACP in elderly patients with cancer, theoretical concepts of ACP 

engagement, and family mechanisms and ACP engagement. The following sections 

will discuss the existing evidence and suggestions and propose potential gaps in this 

field. 

2.1 ACP for elderly patients with cancer 

This section outlines concepts and the importance of ACP in elderly 

cancer patients, providing relevant definitions, available standards, and historical and 

contextual information in the study field. Regarding the terminology, there are various 

standard definitions of elderly. The UN defines an elderly as an individual who is 65+ 

years old.50 The World Health Organization (WHO) defines aging separately for men 

and women due to gender-specific biological process. However, in general, elderly are 

individuals aged 60+ years.51Some studies define elderly as 55+ years pertaining to the 

clinical significance in health outcomes.33,52 Thus, different settings might define terms 

related to “older persons” differently based on the objective. According to the Thai 

2003 Elderly Act, Article 3, an elderly was defined as an individual aged 60+ years.53 

In Thai healthcare, however, this definition is often used to determine retirement, health 

benefit packages, and inclusions for certain health campaigns.54 Therefore, the 

following parts in this study consider the elderly as adults whose age is 60+ years.  

When ACP is considered for elderly patients, a previous study suggested 

the following steps,55 1) assessing the patient readiness (according to the 
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transtheoretical model, or TTM) and identifying the barriers, 2) identifying surrogate 

decision-makers, 3) asking for values related to quality of life and serious illnesses, 4) 

documenting advance directive preferences, and 5) translating advance directives to an 

individual care plan. This recommendation conformed with the previous consensus and 

systematic reviews (summarized in Table 1).15,17 The following subsections will, 

therefore, discuss each step in the context of the elderly and cancer.  

 

Table 1 Recommended elements in ACP 

ACP elements Consensus 15,16 Systematic reviews 17 

1. Readiness to 

participate 

Adapt to individual ‘readiness’ to 

participate 

Be tailored to the patient’s 

‘willingness’ to participate 

2. Patient’s 

understanding  

Ensure understanding of patient 

by sufficient explanation from 

providers 

Ensure understanding of patient 

by sufficient explanation from 

providers 

3. Clarify 

preferences 

Clarify goals and preferences for 

future medical treatment or care 

Sufficiently eliciting patient’s 

values and preferences 

4. Personal 

representative 

Discuss the role of a personal 

representative 

This should include selecting a 

personal representative 

5. Documentation This might include completion of 

advance directives, encouraging 

patient to provide a copy of 

advance directives to family or 

care providers 

Ensure respect for a patient’s 

will through documents such as 

advance directives or living wills 

 

2.1.1 Assessing readiness for ACP 

Although ACP has several benefits, it comes with potential distressing 

content for patients and families, especially those living in Asian countries, who are not 

willing or ready to discuss issues pertaining to death and dying.56 Several international 

recommendations suggest that initiating ACP requires careful assessment of individual 

readiness to avoid negative reactions.15–17 Commonly, ACP can be initiated by 

oncologists in outpatient settings,57 or with support from nurses through several health 

transitions (pre-admission to hospital).23,57,58 However, inconsistent findings were 

reported in previous studies, where although the patient was willing to discuss ACP, 
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and some saw ACP as beneficial, many cancer patients had not done so or were not 

ready before hospitalization.23 The gap between perceived benefits and actual health 

circumstances is further supported by a low readiness for ACP engagement (more than 

90% of the older persons had neither participated in ACP nor were willing to do so in 

the next 6 months), especially in the context of Asian oncology settings and elderly 

populations.59,60  

 

2.1.2 Eliciting understanding and preferences of the elderly 

Integrating ACP into elderly care can be challenging because of the 

prevalent cognitive limitation: around 0.1% of individuals aged 40-65 years have 

dementia while the incidence is 20% among individuals aged 80+ years.2,61 However if 

the elderly have cancer, their capacity to understand and make decisions can be further 

limited through cancer progression at the late stage,19 thus respecting the wishes could 

be challenging in the late stage or when the elderly has a critical illness.56,62 This 

highlights a notable trade-off in the optimal introduction of ACP. This issue particularly 

concerns the stakeholders when the elderly’s decision-making capacity is still intact but 

possibly making unrealistic plans (ACP is introduced early) and lack of mental 

incapacity (ACP initiation is made when an individual is critically ill).56,63 Fried and 

colleagues conceptualized that this clarification step encompasses two important areas: 

goals of care (weighing quality of life versus living as long as possible) and the use of 

life-sustaining treatment (LST).64 Challenges arise in Asian oncology settings despite 

the availability of standard ACP recommendations.15–17 Clinicians reported great 

difficulties in dealing with patients and families together in early discussions on the use 

of LST, while eliciting individual understanding regarding LST in actual ACP sessions 

(usually at the time when a critical illness develops) was also equivocal.65 Some (32%) 

patients deferred their decisions to their families, more (62%) preferred to ensure a CPR 

attempt as much as the law allowed, while only a few (6%) were against CPR being 

attempted at the end of life.65 In Thailand, limited ACP knowledge and health literacy 

regarding LST were reported.45,66 These may have influenced Thai people’s 

understanding of ACP and their readiness to engage in it,67 potentially leading to a low 
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willingness, or decision-making, to sustain life for as long as possible as their default 

beliefs in modern medicine.68 

 

2.1.3 ACP documentation 

To ensure that individual preferences and decisions will be respected if 

they become unable to speak for themselves, formalizing the conversations in terms of 

documentation can play important roles.15–17 This type of documentation was originally 

proposed in 1967. The Euthanasia Society of America proposed a concept of “advance 

directives” to protect the patient’s right.69 A few years later, advance directives were 

premised by Kutner.70 He stated “the law provides that a patient may not be subjected 

to treatment without his or her consent”, and “individuals should indicate in writing 

ahead of time the extent to which he or she would consent to treatment” and referred “a 

declaration determining the termination of life” as a “living will”.69 Later formalization 

by Silveira and colleagues71 stated that an advance directive is a document that includes 

patients' wishes with respect to life-sustaining treatment (i.e., living will), choice of 

surrogate decision-maker (in a DPAHC), or both.  

In Thailand, advance directives and living will are almost the same 

concept. According to the Notification of the National Health Commission on the 

Operational Definitions of Terms Pertaining to Palliative Care for Thailand, B.E. 2563 

(A.D. 2020),18 the definition of advance directives and living will were given as 

follows; “A letter in which an individual states his/her wishes to refuse public health 

services that are merely for life sustaining or to cease a severe suffering from his/her 

illness in advance” 

In the advance directives and living will, LST is mentioned. The 

National Health Commission defines LST as medical treatments that are artificial 

supports of vital organ functions, for instance, cardiopulmonary resuscitation (CPR), 

endotracheal intubation, inotropic drugs, parenteral nutrition administration, blood 

transfusion, and renal replacement therapy.18 Apart from these directives, DPAHC 

refers to “A legal document or any other means recognized by law that authorizes a 

person to make decisions on behalf of a patient (surrogate decision-maker) when the 

patient enters his/her terminal stage and is not capable of making decisions. This may 
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be specified in the Advance Directive or Living Will to refuse public health services in 

accordance with Section 12 of the National Health Act, B.E. 2550 (A.D. 2007)” 18 

In Thailand, several educational bodies, including the Peaceful Death 

group, designed and distributed user-friendly versions of living will, namely, “Bao  Jai” 

(or Comfort Heart Book), and provide online training for interested practitioners from 

healthcare and non-healthcare sectors.72 In recent years, the Ministry of Health, 

Singapore,73 further conceptualized ACP into three distinct uses, but connected 

chronologically, based on the patient’s condition: general ACP, disease-specific ACP, 

and preferred plan of care.  Growing interest in ACP is noted in Hong Kong, Taiwan, 

and Korea.74 However, development and evaluations regarding ACP engagement in 

Thailand, particularly among cancer patients, are lacking.  

  

2.2 Family and family mechanisms  

This section provides an overview of definitions relating to family and 

family mechanisms, and scope potential family factors which demonstrate potential 

influences to ACP engagement. However, the effects of family mechanisms on ACP 

have not been studied or explicitly reported. Thus, potential applications and their 

appraisals are additionally conceptualized. 

2.2.1 Definition of family 

“Family” is a word that has evolved from the Latin words “familus” and 

“familia”. Generally, family is defined as a social group of parents, children, and 

sometimes grandparents, uncles, aunts, and others who are related (Cambridge 

Academic Dictionary).75  

In the field of family medicine, family is defined as “any group of 

intimates with a history and a future”.76 Another definition is “a group of people related 

either biologically, emotionally, or legally”.77 This definition includes, but is not limited 

to, a group of people that has a significant contribution to a patient’s well-being. 

Freeman says that a family is a “particular kinship group” whose structure can vary 

over time and culture while its function reasonably remains unchanged, also supported 

that a family shares biological, psychological, social, and spiritual basis of individuals’ 

living.78 Smilkstein (1978) conceptualized family as a psychosocial group of the patient 
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and one or more persons, children or adults, in which there is a commitment for 

members to nurture each other.79 Pasley says that family structure reflects relationships 

at the juncture of biological relatedness, marital and partnership status, and living 

arrangements.80  

2.2.2 Family structure 

For the past few decades, family structures have been illustrated by 

several national-scale censuses.80 A household refers to a unit of one or more people 

living in the same housing unit, and a family household refers to a group such that at 

least two members are related by birth, marriage, or adoption, one of whom owns the 

house; including a family which a man or a woman owns a house and lives with 

relatives (with or without children). Regarding the size of the household, the number of 

people, including children, adults, and elderly, were considered for household size. 

Additionally, family can also be grouped by marital status, child adoption status, parent-

to-child pattern, and type of marriage.78,80,81  

2.2.3 Family types 

Types of family are also defined. Pasley80 summarized four types of 

family: nuclear, cohabiting, same-sex cohabiting, and step/blended. A nuclear family is 

a family consisting of a child living with two married biological parents, with or without 

siblings. A cohabiting family is one in which a child’s parent lives with one or more 

non-related adults; this additional adult can be biologically related or non-related. A 

same-sex cohabiting/married family is one in which a child’s parent lives with at least 

one same-sex adult, and this additional adult can be either biologically related or non-

related with the child. Lastly, a step-family or blended family is one containing a step-

parent, step-sibling, or half-sibling. 

As Thailand has been transforming, issues of work and living 

opportunities, aging, and its declining birth rate, its family structure has changed.54 

Upon the additional classification of family structure provided by the United Nations 

Population Fund Thailand Country Office,54 nuclear families cover family units of 

husband and wife without children; parents and child (or children). Extended family, 

the other majority type of the Thai family, is defined as a three-generation family 

(grandparent, working age children, and grandchildren) or skipped-generation family 
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(grandparents and grandchildren). Apart from these two types, there is also another 

minority, for example, a subnuclear family, which includes single parent and one-

person structure. However, destpite such modernizing transformation, the two most 

common family structures were still nuclear (approximately 50%) or extended families 

(approximately 30%).82  

 

2.2.4 Family dynamics and family functioning 

Family members share an emotional, physical, and socioeconomic 

environment. Interaction among the members, roles, relationships are considered as 

patterns in family dynamics which influences individual’s health, both physically and 

mentally.83  

There are several proposed models to explain these dynamics, for 

example the McMaster Model of Family Functioning,84 Beaver’s system model for 

family functioning,85 and the Circumplex model of Family Functioning.86 Although 

these models have different base concepts, some constructs are considered to be 

equivalent, for example, family cohesiveness in the Circumplex model and affective 

involvement in the McMaster model are considered equivalent. A variety of ways are 

proposed to assess family functioning, for example structured interviews, semi-

structured interviews, and direct observations. However, structured interview is less 

time-consuming and more practical87 and several instruments are proposed to help in 

measurements of family functioning in clinical settings.88-90   

In Thailand, McMaster’s model is one of the well-known family 

functioning models that were applied as a ground theory for family functioning 

assessment and intervention. According to this model,84 family functioning is 

conceptualized based on the three areas of family tasks: basic tasks (e.g., providing food 

or shelter), developmental tasks (the journey that a family goes through individual 

development amongst life cycle and family life cycle), and hazardous task (experience 

crises, such as illness, accident, or loss of income. In summary, the model includes 

‘Problem-solving’, ‘Communication’, ‘Role’, ‘Affective responsiveness’, ‘Affective 

Involvement’, and ‘Behavioral control’.  

2.2.5 Family involvement in ACP  
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Frechman and colleagues91 suggested that family plays several roles in 

the engagement of ACP. Family dynamics, family involvement, and the role of the 

family members: caregiver, or surrogate decision-maker, were consistently mentioned 

in the literature. Family involvement is important in ACP engagement due to several 

reasons. First, ACP involves communication that pertains to issues regarding future 

illness and death. A previous study demonstrated that it was very common that 

discussions regarding life-sustaining treatment and CPR were held between clinicians 

and family members.92 Family members who are caregivers or surrogates can be 

stressed or burdened by the duty of decision-making for the patient, and can sometimes 

result in overtreatment.93 There are many factors that individuals weigh to make 

decisions. In Western countries, the two main factors influencing discussions between 

family and clinicians about life-sustaining treatment are quality of life and 

preferences.94 In non-Western countries, the focus might be shifted as the decision 

might be based on the caregiver’s perspectives, including one’s needs, burden, spiritual 

or religion beliefs, or family needs.95  

In Asia, family plays central roles in ACP engagement. A previous study 

found that Asian families rarely engage the person in the process as family members 

and their doctor perceived that the patient might not be ready for ACP.29 A cross 

sectional study found that most cancer patients and their caregivers (72%) were willing 

to engage in ACP when there was an aggravating symptom or were in the terminal 

phase of life.96 Patients and families also think that ACP may take away hope and 

positivity, especially in Asian countries wherein people can consider ACP as a taboo.56 

Different countries can also have different family perspectives. Hammami and 

colleagues95 found that culture can affect the way that healthcare surrogates make 

decisions. In Thailand, talking about death and dying within a family can also be 

difficult. Thai people often perceive discussing topics such as death as taboo,97 and 

sometimes family members and clinicians separate the patients from ACP due to 

concerns about the patient’s distress (i.e., conspiracy of silence).45 

Family authority can also play a critical role in this circumstance, for 

example when there is a problem in decision-making, the authority system in the family 

influences the dynamic,98 leading to normative consideration.99 In the ACP process, the 

tendency of the head of the family to perceive high benefits of ACP may nudge the 
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whole family dynamics towards seeing it as beneficial, and if the patient is the head, 

he/she might influence the norm of the family and influence the family member’s 

perception of ACP. Moreover, gaps between conveying wishes and the authority of the 

nominated family member to make formal decisions exist. According to McCarthy et 

al., 91% of the elderly who had preferences discussed their wishes with their family 

members, while 66% of such elderly defined their families as a health proxy.100  

Among these complexities, the elderly with a serious illness (i.e., 

cancer) who live in different family backgrounds experience different family 

mechanisms, including family structure, functioning, authority, relationships, and 

perceptions of each member (i.e., older individual and the caregiving 

member).33,34,60,91,99,100 These interplays as well as their own beliefs (perceptions) can 

be seen as modifying factors when elderly patients with cancer would contemplate on 

planning for future medical care (ACP) according to the concepts of the Health Belief 

Model, the Decisional Balance model, and the Stage of Change.101,102 

 

2.3 Theoretical concepts of ACP engagement 

2.3.1 ACP engagement as a behavior 

Behavior refers to an action (or reaction) of humans and animals which 

are observable (overt behavior) and unobservable (covert behavior). Overt behaviors 

are grouped into two minor categories: molar and molecular behaviors. Molar behaviors 

are observable without applying any instruments, for example, laughing, jumping, and 

crying. Molecular behaviors require instruments to facilitate the observation, for 

example, heart sounds and blood pressure. Covert behavior is an internal mechanism 

that is noticeable if one expresses their internal thoughts, memories, fantasies, or 

emotions. Researchers can apply a certain instrument (e.g., questionnaires) for 

detecting covert behaviors or inferring from certain overt behaviors. Covert behaviors 

can be conscious processes (e.g., pain, hunger, tiredness, and admiration) or 

unconscious processes (e.g., fear, thoughts, yearnings, and happiness).103 

We propose that ACP is neither deliberative nor expectation-led, unlike 

general decision-making processes, decisions about euthanasia, or discussions about 

end-of-life matters, consistent with the argument proposed by Scherren and 
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colleagues.104 According to Fried and colleagues,64 ACP engagement is an overt 

behavior which falls into a spectrum of progressing motivation (readiness), including 

not being ready, to being prepared, and ultimately taking action. Fried posited six 

domains of engagement: 1) Discussions about the use of LST with family members, 2) 

Discussions about the use of LST with clinicians, 3) Discussions about health care 

preferences with family members, 4) Discussions about health care preferences with 

clinicians, 5) Completion of a living will, and 6) Completion of a health care proxy. 

While all the aforementioned behaviors are overt behaviors that researchers can assess 

using an instruments, additional few constructs about the underpinning covert behaviors 

are also proposed: Stages of change, Processes of ACP engagement, Decisional balance 

of perceived pros and cons, and Values and Beliefs.64 

2.3.2 Readiness for ACP engagement 

According to Prochaska: “No single theory can be accountable for the 

complexities of behavior change”.101 ‘Transtheoretical’ means that this model has 

integrated concepts from a comparative analysis of various theories of behavioral 

change intervention. It contains temporal dimensions: stage, process, and principle of 

change. One can be stuck at any stages in this model if the planned intervention is 

lacking. Thus, based on this model, a stage-based paradigm was suggested as an 

alternative for traditional action-based intervention. Regarding ACP, some clinicians 

experience initiation of ACP when patients and /or their caregivers are not ready and 

can result in non-participating and may stimulate negative reactions.105 Fried and 

colleagues37 proposed that ACP is a component behavior, consisting of the 

abovementioned six domains, in which their changes are based on the Transtheoretical 

Model (TTM) and Stages of Change. The readiness is conceptualized based on the TTM 

and the study’s concept to four levels in which an individual is in the: 1) 

Precontemplation, 2) Contemplation, 3) Preparation, or 4) Action or Maintenance stage. 

The concept that ACP behaviors follow the TTM was also supported by Schickedanz 

and colleagues, but further incorporated ‘Knowledge’ and ‘Self-efficacy’ into their 

measurement.106 

2.3.2.1 Stage of change 
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Change’ implies phenomena happening over time, and ranges from 

stage 1 to 6. These 6 stages of change are: precontemplation, contemplation, 

preparation, action, maintenance, relapse, and termination.101 The first two stages, pre-

contemplation and contemplation, are stages where the target's overt behavior has not 

yet been established. The likelihood of changing a behavior depends on the motivation 

of the person who is in the stage. Pre-contemplated persons usually lack the intention 

to engage in a behavior within the next six months, while contemplated persons could 

have some actions in the next six months. Possible underlying mechanisms for pre-

contemplations are lacking knowledge or having large gaps between perceived (highly) 

cons and (lowly) pros of a behavior (Decisional Balance), while the explanation for 

contemplation is one’s ambivalence in the Decisional Balance. Preparation, on the other 

hand, reflects a strong intention to change the behavior. A person who is in this stage 

commonly has an action plan and performs a real action within approximately one 

month. Action is the stage where a person takes significant action within the past six 

months, and maintenance is where such action is maintained over six months.  

Previously, the TTM has been widely used to explain the change 

mechanisms of a person’s pertaining to a desirable or healthy behavior (e.g., exercise 

or smoking cessation) which progress through motivations.107 In some persons who 

successfully change their behaviors, lacking motivation and/or an increase in 

temptation (from the past behaviors) could make them return to the earlier stages of the 

target behaviors, such as precontemplation or contemplation. On the other hand, strong 

self-efficacy and zero temptation can also lead to complete change (and no relapse) or 

“Termination”.  

In ACP, the two conceptualizations are majorly a unidirectional 

progression of the stage of change from precontemplation to maintenance.37,106 An 

example of individuals in maintenance was provided in Fried and colleagues; “We 

review our [advance directives] every couple of years”, said an informant. 

Nevertheless, it is possible that a person stops maintaining ACP behaviors, and 

becomes less motivated to engage in ACP at any time. We argue that the existing 

concepts explaining ACP behaviors as a motivation process only focus on the 

motivation towards engagement than the bidirectional dynamics of ACP readiness. 



19 

 

 

However, this approach can benefit statistical modeling of the relationships between 

variables from data inquired from a cross-sectional study design (common design).67   

2.3.2.2 Processes of change  

Across the stage of change, the motivation progresses through the 

mechanisms of decisional balance and process of change. The more the person engages 

in any motivation-raising process, the higher the likelihood of them being in the higher 

stage in the continuum. The process encompasses both overt and covert processes. For 

instance, looking for information regarding the target behavior (consciousness raising), 

feeling relieved after watching a campaign video (dramatic relief), and evaluating 

perceptions and emotions of others (environmental reevaluation). For ACP,64 these 

processes may cover a broad range of activities, including, seeking information 

regarding ACP, asking or evaluating a family member’s perceptions of ACP, or feeling 

relieved when thinking about having planned for the future. Table 2 illustrates the 

relationship between stage and process of change regarding TTM. Although the 

application of this process has not been frequently used or clearly described in the 

literature,104 Levoy and colleagues have found that several ACP intervention studies 

have potentially used the principle of Process of change in their intervention designs.108 

Table 2 Stages of change and change processes101 

Stages of change 

Precontemplation Contemplation Preparation Action Maintenance 

Consciousness raising    

Dramatic relief 

Environmental reevaluation 

 Self-reevaluation 

 Self-liberation 

 Contingency management 

Helping relationship 

Counterconditioning 

Stimulus control 

 

2.3.2.3 Decisional balance 

Prochaska mentioned the original decision-making concept of Janis and 

Mann (1997) regarding four categories of pros and four categories of cons:101 
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Instrumental benefits to self and others, Instrumental costs for self and others, Approval 

for self and others, and Disapproval for self and others. With factor analysis, Prochaska 

simplified them into only pros and cons. In Prochaska’s study, 12 prior studies107 

including 12 health behavior change assessments were analyzed. The score of the 

experience that the participants reported in each behavioral change study was converted 

to a standard score. The additional analysis revealed interventions decreasing perceived 

cons had a two-fold higher impact (“Strong principle”) compared to interventions 

increasing perceived pros (“Weak Principle”) of behavior change, in terms of directing 

an individual from precontemplation to contemplation.101  

2.3.3 Health Belief Model 

In the 1950s, the Health Belief Model (HBM) was developed in order to 

understand people and enhance the effectiveness of health education programs and 

compliance with preventive behaviors. In later years, it has been applied in various 

health problems.109 It conceptualizes that an individual’s beliefs can shape behavior 

through primary socialization. This model also assumed that beliefs are modifiable and 

related to behavioral change. Rosenstock conceptualized three components in the 

HBM: perceived benefits (and barriers), perceived severity, and perceived 

susceptibility.110 The HBM has since been modified, with some components being 

added, including cues to action and self-efficacy, which play through sociodemographic 

variables (e.g., age, gender, and class) as well as psychological barriers (e.g., poor 

understanding) and motivation to change.109 The HBM can be used to provide 

understanding for the uptake of actions that reduce negative impacts to health while 

individuals have certain health risk as well as the actions that promote good behaviors 

when individuals are relatively healthy.111 The main HBM constructs are explained as 

follows (Figure 1 shows the HBM construct and the relationship within). 
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Figure 1 Health Belief Model 

 

The HBM has also been applied to explain why individuals engage in 

ACP. According to Scherrens and colleagues, both the HBM and TTM were the only 

two models applied in ACP engagement evaluation studies.104 These two model share 

one equivalent outcome, likelihood of action (HBM)109 and stage of behavior change 

(TTM).37 The HBM is also a flexible concept explaining individual behavior based on 

the behavior-related beliefs, taking  into account possible cues (e.g., physician 

counselling, awareness, and health status) and modifying factors (e.g., family issues).112   

 

2.3.4 Instrument for measurements of readiness for ACP engagement  

In the literature, there are two instruments specifically assessing 

readiness for ACP engagement. Fried and colleagues proposed a TTM-based 

instrument64 which conceptualized ACP behaviors to six distinct domains. Sudore and 

colleagues proposed an ACP engagement questionnaire113, which also incorporated 

TTM, including Stages of Change and Process of Change. However, it included “Social 

Cognitive Theory”114 and separated the ACP behavior into “Process”, which included 

“Knowledge”, “Contemplation”, “Self-efficacy”, and “Readiness”. 

 

2.3.4.1 Stage of change for ACP questionnaire 

The ACP questionnaire is a set of interview-guided questions. There are 

22 questions in total. The respondents will be asked questions that are delivered 

algorithmically. The first question will be the same for every respondent The remaining 
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questions will be asked based on the prior responses, thus will vary across individuals. 

The maximum number of questions for any participant is 16, and the minimum is 5 (if 

the respondent answers “no” to all questions). The results of this assessment will be 

either Pre-contemplation, Contemplation, Preparation, and Action or Maintenance (i.e., 

1 from the 4 categories). The questionnaire was validated by mapping the stage with 

the change in pros and cons, showing a consistent pattern of decisional balance 

dynamics and questionnaire-assessed stage of change.64 

2.3.4.2 Advance Care Planning Engagement Survey 

The instrument is a self-rated questionnaire using a 5-point Likert scale, 

which has several versions based on its length, including 82, 55, 49, 34, 15, 9, and 4 

items.106 The instrument was subsequently validated for the 49-item version in which 

there are two constructs: Process and Action domain.115 Process is divided to 4 

subscales: Knowledge, Contemplation, Self-efficacy, and Readiness, while Action is 

subdivided into 4 domains: surrogate decision maker, discussion about quality of life, 

flexibility, and question asking. All the versions had a reliability (Cronbach’s alpha) of 

more than 0.70. The scores ranged from 0 to 410. The higher the score means the better 

the quality in each domain. 

 Both the Stage of Change for ACP116–119 and the Advance Care 

Planning Engagement Survey120,121 were subsequently translated and applied in several 

studies. The former tool was often used to describe readiness patterns in clinical settings 

to guide intervention implementations,116–119 while the latter tool was mostly used in 

clinical trials to evaluate the intervention effects.122 Among these applications, the 

Stage of Change questionnaire, which applies algorithmic querying, is more widely 

used.116–119 This question resulted in stage-based classification, which could provide 

guidelines for stage-based interventions, and is user-friendly in terms of relatively small 

number of questions delivered by the interviewer.  

2.5 Relevant studies 

ACP engagement varies upon cultural contexts, and several studies 

highlighted the collectivist culture and family-centered decision making in Asian 

countries.74,123,124 However, research specifically examining readiness for ACP 

engagement in elderly cancer patients was limited.60 With this consideration, this 
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section focuses on describing factors influencing ACP engagement of elderly cancer 

patients (with a small inclusion of studies in mixed patients who had cancer and/or 

conditions related to organ failure) in various contexts potentially relevant or applicable 

to elderly cancer patients in Asia. Associated factors will be conceptualized based on 

the HBM and Decisional Balance in the TTM. In addition, we partly extend our review 

to qualitative studies conducted in other similar elderly populations to help 

conceptualize potential factors associated with the readiness. Table 3 summarizes 

relevant studies which help conceptualize the study. 

2.5.1 Factors associated with readiness for ACP engagement 

The readiness for ACP engagement (i.e., likelihood of action in the 

HBM) is an internal (covert) behavior process through individual beliefs towards 

benefits and barriers of ACP.102,104 Different aspect of beliefs (i.e., perceptions) and 

psychosocial factors can manifest by means of cues to actions and modifying 

factors.102,104 To elaborate sociodemographic variations, gender, education, marital 

status, monthly income, health insurance and religious beliefs are associated with 

likelihood of ACP adoption in the elderly.26,100,125–127 Additionally, perceived health 

status, trust in physician, family issues, and experienced families or friends having had 

life-sustaining treatment are also the significant cues.26,112,125–128 ACP can be hindered 

from thoughts such as perceived barriers, which encompasses thoughts such as family 

issues, ACP document length and complexity, seeing ACP as talking about death and 

dying, and authority of a god to control life;37,112 while perceived ACP benefits, for 

example, ensuring person-centered care, increasing sense of control, and reduced stress 

of oneself and family64,112 can motivate engagement. Perceived severity constructs were 

also assessed in a study by Ko and colleagues.129 The authors showed that negative 

consequences from family conflict, receiving unwanted treatment, and costs, as a part 

of health beliefs which take into account perceived benefits, barriers, and severity from 

not engaging in ACP, were associated with engagement among white older adults. 

Regarding family factors, Boerner33 showed that general family functioning was 

significantly associated with ACP discussions (adjusted odds ratio 2.79, 95% CI 1.2 – 

6.3), but not with two-pronged ACP (discussion and documentation). In addition, they 

also demonstrated a relationship between spouse support and ACP discussions 
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(adjusted OR 4.3, 95% CI 1.1 – 17.3). McCarthy found that support from family, 

including having someone to listen, and someone to provide support and make difficult 

decisions were associated factors. Elderly who always had someone to listen to them 

were 7 times more likely to have advance directives than those who did not.100 There 

were also several qualitative studies describing interactions between family 

mechanisms and ACP in the elderly in several aspects, including relational autonomy, 

intention to protect the elderly from distress, and potential discordance in views towards 

ACP.21,23,29,130 

Associated factors or perceptions examined in different cultures might 

not be readily applicable in other cultures as different people might perceive ACP 

quality in different aspects, for example, religiosity was conceptualized as a facilitator 

for ACP documentation,129 while another study conceptualized god’s authority as a 

barrier for ACP.37 Apart from that, lack of knowledge regarding ACP were 

conceptualized differently as modifying factor129 and barriers.37 Moreover, cultural 

context plays a significant role in ACP engagement. Lin and colleagues commented on 

collectivism in Asian culture, in which factors associated with ACP engagement are 

stressed on relational autonomy and family member’s views about ACP.56 This culture 

is also relevant in Thailand as the elderly attitude can shift towards the same side of the 

family members.131 These variations in factors potentially associated with readiness for 

ACP engagement of elderly cancer patients across cultural settings stress the 

importance of mixed-method methodology in developing a better understanding of the 

ACP engagement in the Thai context prior to administering research instruments.132 

2.5.2 Readiness for ACP engagement in elderly cancer patients 

There is limited research quantifying the readiness of elderly cancer 

patients to engage in ACP as well as assessing influences from their families. We 

identified only two studies specifically assessing readiness for ACP engagement in 

older cancer patients and family influences: one in Korea (n = 1,001, 67% age ≥50 

years)59 and one in Taiwan (n = 9, 100% age ≥70 years).60 The former study59 surveyed 

willingness of cancer patients and their families to engage in ACP based on different 

simulated scenarios. They found that willingness to engage increased with deteriorating 

health and peaked near the end of life and 74% and 77% of cancer patients and their 
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caregiver were willing to engage in ACP, respectively. The level of willingness of the 

caregivers was always higher than that of the patients. This supported the discordance 

in views towards ACP between elderly patients and their caregivers mentioned 

previously.130 The study from Taiwan60 reported that almost all the elderly cancer 

patients (n = 9) were not ready for ACP engagement, reflecting a substantial gap in 

clarifying the readiness for ACP more comprehensively. 

2.5.3 Understanding complex relationships using Bayesian networks 

In certain studies, researchers may want to test whether their concept or 

proposed model works or fits well in their study population. However, such analyses 

require a prior understanding of the relationships between variables. In some situations, 

it is not always possible or sensible for the researcher to understand the relationships. 

A Bayesian network (BN) is a member of a probabilistic graphical model that applies 

probabilistic representations of relationships in the form of directed acyclic graphs 

(DAGs). After developing an acceptable DAG that can explain the observed data well 

(i.e., having a high likelihood or network score), the researcher may also be interested 

in making inferences on the network, so-called network querying, to see what a certain 

outcome would be when some conditions happened, or were observed. A BN 

encompasses three tasks, 1) finding the network skeleton (possible DAGs) and the 

probability parameters within the network, 2) representing probabilistic independence 

of the variables as a DAG, and 3) making inferences133,134 (see Appendix 10 for more 

details). 

BN has valuable applications in learning complex hierarchical 

relationships among psychosocial variables, as well as facilitating understanding of 

medical diagnoses and genetic studies.133,134 Having a BN can benefit from improving 

understanding of causal relationships between variables. Additionally, a causal BN 

allows simulations of intervention effects (intervention analysis), applying “do-

operator”, to identify potential variables that have causal links with the desirable 

outcomes and answer “What would the effect be if the intervention successfully 

changed the target outcome?”.135,136 

Interplays among readiness for ACP engagement, family mechanisms, 

and other associated variables in the domain can be guided by BN learning. DAGs can 
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provide potential relationships explaining the domain of associations between relevant 

factors and readiness for ACP. Understanding cause-effect relationships in the domain 

is crucial. It helps explain the behaviors and thoughts of the elderly patient and the 

family member in a clinical encounter or ACP session. Applying BN in this context, 

therefore, allows us to objectively formulate an understanding of the relevant variables 

identified in the literature. Furthermore, the causal BN also helps prioritize target 

variables in the domain to promote motivations (readiness) for ACP in the elderly. 
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Table 3 Summary of relavant studies  

No. Author Research question Setting Participant Methods Results Appraisal 

1 
Li, et al. 

(2021)137 

How are ACP awareness 

and intention to engage 

in advance directives in 

indigenous Taiwanese 

older cancer patients? 

3 indigenous 

oncology clinics 

in Eastern Taiwan 

9 older  

indigenous 

Taiwan who 

resided in a 

remote area 

Mixed method 

study: multiple 

case study method 

and questionnaire 

survey to quantify 

the number of 

individuals who 

were in each stage 

of readiness 

All nine participants 

were in the pre-

contemplation stage 

for ACP engagement.  

Extremely low 

understanding and 

awareness of ACP 

were reported. 

Complex context, 

elderly cancer 

patients in a remote 

area in a highly 

developed palliative 

care country. 

Limitation in the 

strength of 

conclusion on nine 

participants 

2 
Park, et al. 

(2019) 96 

How are attitudes and 

awareness towards 

advance directives in 1) 

the general population 2) 

cancer patients and 

family caregivers 3) 

physicians? 

12 general 

hospitals were 

involved in the 

inclusion of 

cancer patients 

and caregivers 

The general 

population and 

physicians were 

recruited by 

telephone 

1,001 adult cancer 

patients and 1,006 

family caregivers 

Cross-sectional 

study using a 

structured 

questionnaire to 

interview cancer 

patients and 

caregivers 

Willingness to engage 

in ACP gradually 

increased from 58.0 to 

more than 70% when 

cancer patients and 

families were aware 

that there was a 

worsening condition 

of a serious disease  

Using simulated 

scenarios to measure 

willingness 

Dichotomous 

assessment method 

of willingness for 

ACP (yes/ no) 

Nonspecific age 

group elderly 

patients with cancer  

 

2
7
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3 
Dobbs, et 

al. (2015)26 

Is acculturation 

associated with 

awareness of end-of-life 

decision-making and 

advance directive (AD) 

documentation? 

Korean migrant 

community 

institutes (such as 

senior centers or 

churches)  

675 elderly (age 

>60) Korean 

immigrants with at 

least 1 chronic 

condition 

Community-based 

telephone survey 

20.3% were aware of 

AD  

18.6% had AD 

Gender, marital status, 

education, higher 

morbidity, health 

insurance, and 

acculturation were 

significant factors. 

Age was an 

insignificant factor. 

Asian community in 

a Western country 

(acculturation as the 

main exposure) in 

which statistical 

modeling did not 

include beliefs or 

perceptions related to 

ACP. 

4 
Fried, et al. 

(2009)37  

Is ACP a process of 

behavior and what are 

range of ACP behavior 

constructs? 

Affiliated senior 

clinics in a 

government 

hospital network 

63 elderly (aged 

≥65) with at least 

1 chronic 

condition and 

caregivers of the 

elderly 

Qualitative study 

(grounded theory) 

using focus groups 

ACP demonstrates 

stage-based patterns 

associated with 

perceived benefits and 

barriers of ACP 

(TTM), and 

experience of 

healthcare decision-

making for loved ones 

influences the 

engagement 

The qualitative study 

purposively recruited 

mixed elderly 

outpatients in a 

Western country, 

limiting 

generalizability to 

Asian countries.   

 

2
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5 

Fried and 

O’Leary 

(2008) 130 

How are the end-of-life 

care experiences of older 

patients and their 

caregivers and how are 

they associated with 

ACP? 

Outpatient 

practices affiliated 

with three 

network hospitals  

64 caregivers of 

the deceased 

elderly who had 

had cancer, 

chronic lung or 

heart disease 

Qualitative study 

(grounded theory) 

using in-depth 

interviews 

There were patient-

caregiver variations of 

agreement in 

prognostic information 

preference.  

Patient-caregiver 

communication issues 

were stressed 

including differing 

hopes and avoidance. 

Assessing ACP-

related preferences 

and attitudes in a 

different cultural 

context, limiting 

generalizability to 

Asian countries. 

6 Boerner, et 

al. (2013)33 

What are the effects of 

family relations, general 

family functioning, 

support, and criticism 

from children and 

spouses on both overall 

ACP and specific POA 

designation? 

2 University 

hospitals and 1 

comprehensive 

cancer care center  

305 OPD patients 

(aged >55, with 

colorectal cancer, 

type II diabetes, or 

congestive heart 

failure; or any 

medical condition 

with some 

symptoms that 

affect quality of 

life) 

Cross-sectional 

study, face-to-face 

interviews 

Use computer-

assisted structured 

face-to-face 

interviews  

The high family 

function had higher 

odds of ACP 

discussion only: OR 

2.79 (95% CI 1.24-

6.27) 

Higher functional 

limitations had higher 

odds of AD and 

discussion: OR 2.73 

(95% CI 1.23-6.05) 

 

Assessing an impact 

of general family 

functioning in 

unspecific elderly 

patients.  

Lacking information 

on the causal 

relationship of family 

factors to ACP 

behaviors 

 

2
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7 McCarthy, 

et al. 

(2008)100 

To what extent do the 

elderly have ACP? 

What are the elderly’s 

ACP preferences? 

How do ACP and 

preferences relate to 

social support, illness 

burden, physical 

functioning, and other 

domains? 

Community 

setting at the 

recruitment of the 

health 

examination site 

in Framingham, 

Massachusetts  

220 community-

dwelling and 

cognitively intact 

elderly 

Cross-sectional 

study at a biennial 

examination of the 

population in 

Framingham Heart 

Study from 2004 – 

2005 

Had social support 

(had someone to 

listen) had 6.93 times 

higher odds of having 

AD 

Had emotional support 

had 2.83 times higher 

odds of having AD 

There was no 

definition of the 

elderly’s age. 

Only showing 

descriptive family 

statistics  

Lack of clear 

measurement for 

roles of family in 

ACP 

 

 

 

3
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3. Rationale 

3.1 Gap of knowledge 

Advance care planning benefits a wide range of people, including 

general patients and the elderly living with cancer.15,55,73 Previous studies showed a 

diversity in the number of elderly who were aware of26,125,128 and engaged in33,100,138 

ACP.  However, the majority of these studies focused on this action-based outcome 

(ever or never engaging in certain types of ACP) in non-elderly cancer patients; only 

one study investigated the spectrum of motivation in ACP engagement in elderly cancer 

patients.137 The lack of context-specific information leaves a significant gap of 

knowledge on how elderly cancer patients can proceed to engage in ACP and how they 

should be supported based on their readiness. Although implementation of ACP in 

general can be influenced by factors from multiple layers of the medical ecology139 

including patients, care professionals, and the health system,140 individual motivation 

to engage in ACP mainly proceeds through factors from those who are close in 

proximity such as assessing family member’s behaviors or thinking about what the 

clinician has advised.37 Several studies highlighted the importance of family 

mechanisms in ACP engagement among elderly patients, especially in Asian settings 

where ACP is greatly influenced by collectivism and relational autonomy.23,56,74,131 

Some studies quantified the impact of family mechanisms (e.g., family structure, 

general family functioning, emotional support, and criticism)33,100,126,141 on ACP action-

based outcomes. However, there was a significant gap in understanding the impacts of 

many other family factors, for example, family type, authority, and perceptions of 

caregiving family members on ACP readiness. In addition, conceptualizing the 

complex relationships among the readiness and sociodemographic and family factors 

has never been objectively done. 

3.2 Rationale for the study 

Elderly persons who have cancer face uncertainty in health from aging, 

cancer, and treatment.4,12,142 ACP helps families and clinicians understand elderly 

cancer patients’ wishes and preferences, leading to better care and health system 

outcomes.143 However, ACP engagement among Asian people is relatively low and 
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unique due to particular beliefs and collectivist culture.56,74 Additionally, there is a lack 

of information on how elderly cancer patients are motivated to engage in ACP (only 

one study from Taiwan). Many studies focused on action-based outcomes, leading to a 

lack of guiding information for stakeholders in Thailand on strategies to improve 

motivation on ACP engagement in elderly cancer patients.  

ACP proceeds mainly through perceptions and evaluations of context 

close in proximity, especially the family.37 Thus, clinicians whose practice is involved 

in ACP should incorporate family dynamics in the care, or “practice family”.144 

However, counseling sessions involving unmotivated elderly cancer patients and/or 

their families and caregivers require targeted interventions for patients and/or their 

families in order to promote ACP engagement. Choosing an effective intervention 

requires conceptual understanding in terms of causal relationships among interrelated 

variables,135 which are indirectly implied in the previous studies. However, this 

information is limited. The knowledge regarding how readiness for ACP engagement 

varies in elderly cancer patients and what factors play causal roles in the readiness can 

help clinicians and those who are involved in ACP fully understand the extent to which 

elderly cancer patients are unmotivated, and how family mechanisms, which is the 

focus in the ACP process in a collectivist culture, might lead to a better readiness for 

ACP. Lack of a causal conceptualization among these variables stresses the importance 

of using a Bayesian network to identify the probable intervenable pathways. Thus, 

family members, clinicians, and policy makers in the Thai health system can devise and 

prioritize appropriate strategies for ACP initiation and promotion based on a rigorous 

reasoning. 

4. Research questions 

1. What are the perceptions of elderly patients and caregivers towards 

ACP? 

2. What are the stages of readiness for ACP engagement among the 

elderly with cancer?  

3. How do family mechanisms account for other sociodemographic 

factors influence readiness for ACP engagement of the elderly with 

cancer?  
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4. How do stages of ACP engagement of the elderly vary with different 

family mechanisms? 

5. How do stages of ACP engagement of the elderly vary with different 

clinical and sociodemographic factors? 

6. To what extent are family members’ and the elderly’s perceptions 

towards ACP congruent? 

 

5. Objectives 

5.1 Objectives of the study (phase 1) 

Primary objective 

1. To understand the perceptions of elderly patients and caregivers 

towards ACP 

5.2 Objectives of the study (phase 2) 

Primary objectives 

1. To examine stages of readiness for ACP engagement among elderly 

with cancer,  

2. To develop and examine structural relationships between family 

mechanisms and readiness for ACP engagement, taking into account 

clinical and sociodemographic factors of the elderly with cancer and 

their families 

Secondary objectives 

1. To compare readiness for ACP engagement between the elderly with 

different family mechanisms accounting for clinical and 

sociodemographic factors, 

2. To assess the congruence in perceptions towards ACP between the 

elderly and their family members.



34 

 

 

CHAPTER 2 

METHODS 

 

6. Conceptual Framework 

The family mechanisms and readiness for ACP engagement are 

conceptualized based on 1) the Health Belief Model and 2) the Transtheoretical model’s 

stage of change. However, as one of the main objectives of this study is to define the 

relationships between variables, this section represents a preliminary conceptual 

framework of how the variables interact. In general, individual perceptions are 

influenced by personal factors. Patient factors include sociodemographic factors and 

clinical factors playing as cues to ACP. Caregiver factors encompass roles and 

relationships with the patient, as well as their social characteristics. The elderly’s 

decisional balance on ACP is associated with such balance of the caregiving family 

member (caregiver), but working through family mechanisms. This interplay can lead 

to readiness for ACP engagement. Hypothetically, more favorable perceptions and 

family mechanisms means the patient is more likely to be in a higher stage of readiness 

for ACP. These relationships are outlined in Figure 2. 

 

Figure 2 Conceptual framework
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7. Methodologies 

A sequential exploratory mixed-methods design was applied. In phase 

1, a qualitative study was conducted to pretest the usability of a cross-culturally adapted 

questionnaire (developed by Fried and colleagues)64 that was used to measure the stage 

of change, and explore the mechanisms among family members that influence the 

readiness for ACP. The findings were then used to supplement the pre-constructed 

questionnaire based on the literature review. Then, a quantitative cross-sectional study 

was conducted. Figure 3 summarizes the study procedure stages. 

 

 

Figure 3 Study procedure stages 

 

7.1 Study Phase 1: Descriptive Qualitative phase 

Before conducting the cross-sectional study, in-depth interviews of 

elderly patients and their caregivers were conducted. We applied an interpretivist 

approach in the qualitative study to identify potential culturally sensitive or perspective 

factors associated with ACP engagement in elderly Thai cancer patients,132 and 

examined possible cultural adaptations of the original questionnaire item texts to make 

the questionnaire contextually applicable in the second phase.145  

7.1.1 Target population 
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Elderly with cancer and their families in Southern Thailand 

7.1.2 Study population 

Elderly with cancer and their primary caregiver visiting oncology and 

radiotherapy clinics in Songklanagarind Hospital, Songkhla Province, Thailand, 

between January 2023 and April 2023. 

 

7.1.3 Inclusion criteria (for indexed elderly) 

1. Thai adults aged 60 years old or older 

2. Diagnosed with a non-hematological cancer 

3. Able to understand and communicate in Thai 

7.1.4 Exclusion criteria (for indexed elderly) 

1. Diagnosed with schizophrenia, major depressive disorder, dementia, 

or mental retardation 

2. No primary caregiver  

3. Not physically and mentally well enough 

4. In moderate to severe pain 

5. Head and neck cancer (limited verbal communication) 

6. Brain tumor 

7. Currently participating in two or more research projects 

7.1.5 Inclusion criteria (for the primary caregiver of the indexed elderly) 

1. Thai adult 18 years old or older  

2. Having spent the highest number of hours in taking care of the 

elderly (in case there are more than one caregiver) 

3. Literate in the Thai language 

4. Not employed to take care of the indexed elderly  

7.1.6 Exclusion criteria (for the primary caregiver of the indexed elderly) 

Not applicable 

7.1.7 Study procedure  
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7.1.7.1 Preparatory phase 

After the Institutional Review Board (IRB) approved the study protocol, 

the investigators informed the clinics about the study protocol and acquired permission 

to perform this research study, including participant recruitment and data collection. 

7.1.7.2 Cross-cultural adaptation of the study instruments 

The permission to adapt the original questionnaire, including 1) Stage 

of Change Questionnaire, 2) Pros and Cons, and 3) Values and Beliefs Questionnaire, 

was given by the corresponding author of a previous study.146 The adaptation process 

follows the WHO Cross-cultural Adaptation of the Instrument, which includes forward 

translation, expert panel discussions, backward translation, and pretesting.147 The 

pretesting step is also included in this phase. The aim of this step is to develop an 

instrument that is suitable for the Thai context. 

7.1.7.2 Data collection 

Purposive sampling was used. The registration staff of the eligible 

services cooperated and was the gatekeeper (a registration nurse). Thus, they were 

aware of the study subject eligibility criteria and protocol. At the radiotherapy clinic, 

the participants were informed about the existence of the research project at the 

registration counter by the registration staff and finished their registration for services. 

The investigator approached the eligible participants only if they gave verbal 

permission for further interviews. The investigators approached the eligible participants 

upon their convenience (e.g., after finishing the service procedure), and invited them to 

a predetermined private area for the informed consent process. After giving the 

information about the study, potential participants were given time to decide and choose 

the place of interviews as well as written consent. After determining the place of 

interviews, an appointment was made based on the convenience of patients and their 

caregivers.  

7.1.7.2.1 Maximum variation sampling 

After the informed consent process, each participant underwent a 

structured interview using the Stage of Change questionnaire (considered as pretesting 

or pilot test for the Thai questionnaire usability). Recruitments of participants with 

various conditions (Table 4) was used. We estimated that approximately 20 patients 

and 20 caregivers would satisfy the saturation.  
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Table 4 Planned sampling (phase 1) 

Characteristics Precontemplation stage (n) Action/ maintenance stage (n) 

Male 2-3 2-3 

Female 2-3 2-3 

Buddhist 2-3 2-3 

Other religion 2-3 2-3 

 

7.1.7.2.2 In-depth interviews 

The interview guide was used (see details in appendix 5 and 6) for semi-

structured interviews. The interview guide covered general perceptions regarding 

illness and current treatment, benefits and barriers to ACP, and values and beliefs 

related to ACP. The principal investigator, who had experience in qualitative studies 

and palliative care, was the only interviewer. We pilot-tested the interview guide with 

three patients with the same features as the formal informants to evaluate the 

comprehensibility of the questions. Permission for audio records was requested before 

the interviews. Patients and caregivers were interviewed separately. The caregiver was 

interviewed first followed by the patient. This step was justified to ensure additional 

safeguards for the elderly (alleviating physical fatigue from the interviews and 

gathering any precautions regarding sensitive information which the interviewer should 

be careful about). The interviewer also took notes when interviewing. At the end of the 

interviews, the interviewer summarized the information received to get 

feedback/corrections from the informants. While we were collecting data, a few 

questions were added to capture more detailed data based on what the interviewer 

learned from the previous interviews. The interviews took approximately 45 minutes 

per session and the interviewer did not know the informants before the interviews. Data 

saturation was discussed among the researchers, including one experienced palliative 

care nurse and one oncology nurse to decide on a case-by-case basis whether any new  

themes and subthemes emerged after a recent analysis and whether the collected data 

was sufficient to exemplify the study theoretical concept.148 

7.1.8 Data analysis 

We applied a thematic analysis framework149 and several approaches to 

ensure credibility and transferability of data.150 Credibility was established through 
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investigator triangulation and peer debriefing. Transferability was established through 

thick descriptions of the data. The first four transcripts, including the field note data, 

were given to two coders, SS and PL. The coders first familiarized themselves with the 

data by going through the transcripts line by line. The initial codes were compared, 

critically discussed, and agreed upon by the two coders for initial agreements. SS 

continued to code the remaining transcripts and record emerging codes in a form of 

coding dictionary. Additions or modifications of the codes and its dictionary were 

logged on a daily basis for subsequent auditing. Broader meanings of the codes were 

identified in terms of themes after examining the whole dataset. The components of the 

Health Beliefs Model102 were identified a priori as a beneficial approach to theming the 

informants’ thoughts. The framework encompasses beliefs and perceptions which could 

potentially modify the readiness of a patient to engage in advance care planning. The 

findings were debriefed with one experienced oncologist and one palliative care 

consultant to ensure solid interpretations and conclusions. The data were managed and 

analyzed using Microsoft Excel and the R language and environment. Themes and 

subthemes are provided with descriptions and examples of the relevant verbatim quotes. 

7.2 Study Phase 2: Cross-sectional study 

7.2.1 Target population 

Elderly with cancer and their families in Southern Thailand 

7.2.2 Study population 

Elderly with cancer and their primary caregiver visiting the oncology 

radiotherapy clinic, Songklanagarind Hospital, Songkhla Province, Thailand, between 

August 2023 and October 2024.  

7.2.3 Inclusion criteria (for indexed elderly) 

1. Thai adult aged 60 years or more 

2. Diagnosed with non-hematological cancer 

3. Can understand and communicate in Thai 

7.2.4 Exclusion criteria (for indexed elderly) 

1. No primary caregiver  
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2. Physically unwell 

3. In moderate or severe pain 

4. Head and neck cancer (limited verbal communicability) 

5. Brain tumor 

6. Psychological disorder such as major depressive disorder or 

dementia 

7. Participating in two or more research projects 

7.2.5 Inclusion criteria (for primary caregiver of the indexed elderly) 

1. Thai adult aged 18 years or more 

2. Having spent the highest hours in taking care of the elderly (in case 

there are more than one caregiver) 

3. Literate in the Thai language 

4. Not employed to take care of the index elderly 

7.2.6 Exclusion criteria (for primary caregiver of the indexed elderly) 

Not applicable 

7.2.7 Sample size calculation 

7.2.7.1 Required sample size for Objective 1 

The required sample size was calculated to assess an infinite population 

proportion of elderly in different stages of readiness for ACP (equation 1). Type 1 error 

(alpha) was determined at 0.05. The proportion of elderly patients who are ready for 

ACP (preparation, action, or maintenance stage of readiness for ACP engagement) was 

based on a previous study,146 and took into account cultural differences in ACP 

readiness learned from the pretest step in the qualitative study. We finally redefined the 

assumed proportion at 0.6. 

𝑛 =
𝑧

1−
𝛼
2

𝑝(1−𝑝)

𝑑2      (1) 

 

We set the precision  (d) of the estimated proportion to be 0.06. We 

determined our sample size for this objective as 256 (512 participants in total).  

7.2.7.2 Required sample size for Objective 2 
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We aimed to develop and examine the structural relationships between 

family mechanisms and readiness for ACP engagement using a Bayesian Network 

(BN). However, there has not been a definite method to obtain the required sample size 

for BN structural learning. With a large number of parameters, a larger sample size can 

provide more precise structure of the BN; thus, the number of conditioning cases can 

be sufficient for learning.151 There is a rule of thumb that the sample size should be at 

least equal to the number of independent parameters in the network. Thus, sample size 

can vary based on the structure built, for example, a sample size of 384, 408 and 505 

were reported in learning BN structure with 24, 26, and 73 nodes, respectively.151–153 

Therefore, we assessed that the required sample size for objective 1 can be sufficient to 

learn a BN structure at a certain network size. 

7.2.7.3 Final required sample size 

After consulting with the oncology nurses, we assumed that Thai 

families were generally willing to participate in the study which applies a self-report or 

a brief interview. A 10% assumption of missing data was considered. As a result, we 

planned to recruit a total of 568 participants, considering the feasibility of the data 

collection process and response rate. This required sample size was altered from the 

first computation (1,100 participants because we learned from our qualitative study that 

approximately 60% (see section  7.2.7.1: Sample size calculation) of the elderly persons 

were ready (categorized as preparation, action, or maintenance) for ACP discussions.  

7.2.8 Study variables and outcome measurement 

Data on elderly persons and their families were collected from structured 

interviews, self-reported questions, and electronic medical records (EMR). Table 5 

summarizes the study variables and the sources of data. The total time required to 

complete the data collection per family was 10 – 15 minutes.  

7.2.8.1 Outcome variable 

Stage of readiness for ACP engagement 

Readiness for ACP is conceptualized by the Transtheoretical model 

(Stages of Change). Individuals in higher stages of readiness would be more ready, or 

motivated, to engage in ACP activities such as discussing goals of care with their 

doctors. This variable is an ordinal variable with four categories, including 
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Precontemplation (PC), Contemplation (C), Preparation (P) and Action/maintenance 

(AC/M) which corresponds to 6 types of ACP behaviors: 1) advance directives of living 

will documentation, 2) documenting power of attorney for healthcare (DPAHC), 3) 

discussions about the quality of life (goal of care) with family, 4) discussions about the 

quality of life (goal of care) with clinicians, 5) discussions about life-sustaining 

treatment (LST) with family, and 6) having discussions about LST with clinicians. For 

instance, a patient might be in the pre-contemplation stage for having a living will 

documentation; however, be in preparation for having discussions about goals of care 

with family. The questionnaire is based on findings from a previous qualitative study37 

applying the Transtheoretical model101. The questionnaire includes a set of stepwise 

questions, which starts by asking general questions and then focusing on the specific 

types of ACP behaviors. Particularly, the questions pertaining discussing the use of LST 

with the family (the 5th ACP behavior) additionally includes a special case of 

contemplation, in which the respondent is ready but their family does not seem to be 

ready for the discussion. In our Bayesian network structure learning, the readiness of 

all six ACP behaviors were grouped into “ready” (preparation, action, and 

maintenance), and “not ready” (pre-contemplation and contemplation) for compact 

representation (their practical meanings are retained; all stages in the same group 

require the same/very similar intervention to promote motivation). Further details can 

be found in Appendix 7. 

7.2.8.2 Exposure variables 

Family mechanisms include variables that are related to the family of 

the elderly cancer patients. The operational definition of family mechanisms in the 

study context is as follows, “a set of variables related to family, spanning socio-

demographic and socio-economic characteristics of the family members, authority in 

the family (head of the family), relationship with the sick person (the elderly cancer 

patients), type of family structure, family size, unofficially nominated healthcare proxy 

of the sick person, family functioning, and each family member’s perceptions of ACP”. 

Other related factors encompass clinical factors: elderly patient’s health status, 

understanding of current treatment and illness, quality of information received from the 

clinician, comorbidity, cancer types, and cancer-related visits.  
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7.2.8.2.1 Head of the family 

This variable was based on the perceived relationship with the head of 

household. The responses included: 1) respondent is the head of household, 2) wife or 

husband or partner, 3) son/daughter (unmarried), 4) son/daughter (married), 5) son/ 

daughter-in-law, 6) grandchild, 7) parent/parent-in-law, 8) sibling, 9) other relative, and 

10) domestic assistant/non-relative. This information was from a self-rated 

questionnaire completed by the primary caregiver. 

7.2.8.2.2 Caregiver’s relationship with the elderly 

The relationship of the caregiver was based on biological and/or a 

legally bound relationship with the indexed elderly. The responses included: 1) wife or 

husband or partner, 2) son/daughter (unmarried), 3) son/daughter (married), 4) 

son/daughter-in-law 5) grandchild, 6) parent/parent-in-law, 7) sibling, and 8) other 

relatives. This information was acquired from a self-rated questionnaire completed by 

the primary caregiver. 

7.2.8.2.3 Type of family 

Family types was defined as a general family structure based on the 

classification provided by the United Nations Population Fund Thailand Country 

Office.54 This variable includes 2 main family types: nuclear family and extended 

family. The details regarding the classification of family structure are provided in the 

literature review section. The responses included: 1) living with husband or wife 

(without children), 2) living with parents or child (or children), 3) living with 

grandparents, working age children, and/or grandchildren (three generation), 4) living 

with grandparents or grandchildren, and 5) others. Number 1) and 2) are grouped as 

nuclear family while 4) is extended family. This information is from a self-rated 

questionnaire completed by the primary caregiver. 

7.2.8.2.4 Family size 

The number of people in the elderly’s family defines this variable. This 

definition includes people who the caregiver perceives that they have commitment to 

take care of each other within the family (not limited to persons living under the same 
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roof). This information is from a self-rated questionnaire completed by the primary 

caregiver. 

7.2.8.2.5 Unofficial healthcare proxy 

The authority of medical care decisions, when the elderly is incapable 

of making this decision, that the primary caregiver has based on the presence of the 

family’s authority system. There can be no one who has such authority. The responses 

included: 1) him/herself being the person who had such authority, 2) other children, 3) 

spouse or husband of the indexed elderly, 4) other family members, and 5) there is no 

such person. This information is from a self-rated questionnaire completed by the 

primary caregiver. 

7.2.8.2.6 Family functioning  

Family functioning was defined as the dynamics in a family and are 

grouped into seven domains: problem-solving, communication, role, affective 

responsiveness, affective involvement, and behavioral control.84 This variable was 

measured by the Family State and Functioning Assessment Scale.87 The instrument is 

a self-rated questionnaire consisting of 25 items. We asked the caregivers to complete 

this questionnaire. The items are measured on a 4-point Likert scale ranging from “1- 

strongly disagree” to “4-strongly agree”. There are five domains in this measurement: 

Family support, Discipline, Communication and problem-solving, Emotional status, 

and Relationship. Total family functioning was computed by summing the scores from 

all categories. The total score of the domain was categorized into low, moderate, and 

high based on the developers’ guidance. The instrument was tested for its reliability 

(domain-specific and overall Cronbach’s alpha ranged from 0.70 to 0.84).  

7.2.8.2.7 Individual Perceptions Towards ACP 

The perceptions were measured by a cross-cultural adaptation of the 

Decisional Balance and Values/Beliefs instrument developed by Fried and 

colleagues.146 The original instrument is a self-rated questionnaire consisting of 19 

items. The Decisional Balance questions cover perceptions related to the pros and cons 

of ACP and the Values/Beliefs questionnaire asks about health beliefs/tradeoffs related 

to ACP. The items are measured on a 5-point Likert scale ranging from “1- strongly 
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disagree” to “5-strongly agree”. The adaptation of the original instrument resulted in 

two versions: 1) guide questions for structured interviews of elderly participants and 2) 

self-rated questionnaire for the primary caregiver. Two sets of questions ask similar 

questions, the points of view of which are based on the elderly circumstances (detailed 

questions are provided in the Data recording form section).  

7.2.8.2.8 Age  

The age of the indexed elderly and the caregiver was collected. This 

information was obtained from a self-reported questionnaire completed by the primary 

caregiver, but for the elderly, the age was also checked with the EMR.  

7.2.8.2.9 Gender  

Gender is a 3-category variable referring to the gender stated in the 

identification card. Patient’s and the caregiver’s genders include male, female, and 

other. This information was obtained from a self-reported questionnaire completed by 

the caregiver.  

7.2.8.2.10 Education 

Education level is an ordinal variable referring to the highest level of 

education completed. It includes both patients’ and relative’s education levels. The 

responses included: 1) never went to school, 2) primary school, 3) junior high school, 

4) high school, 5) vocational certificate, 6) associate degree, 7) vocational diploma, 8) 

bachelor's degree, and 9) higher than bachelor's degree. This information was from a 

self-reported questionnaire completed by the caregiver. 

7.2.8.2.11 Occupation 

Occupation is a 9-category variable referring to the current working 

status of patient and the caregiver. The responses include 1) civil servant/state 

enterprise, 2) private sector employee, 3) small-scale vendor/service provider, 4) 

business owner/entrepreneur, 5) laborer/manual worker, 6) retired/homemaker, 7) 

agriculture/ fishery, 8) independent professions (e.g., lawyers, architects), and 9) 

student. This information was from a self-reported questionnaire completed by the 

caregiver. 
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7.2.8.2.12 Religion 

Religion is a 4-category nominal variable of the current religious belief 

of the patient and the caregiver. The responses included: 1) Islam, 2) Buddhism, 3) 

Christianity, and 4) Other. This information was from a self-reported questionnaire 

completed by the caregiver. 

7.2.8.2.13 Marital status 

Marital status is a 4-category nominal variable referring to the current 

marital status of the patient and the caregiver. The responses included: 1) single, 2) 

married with children, 3) married with no children, and 4) widowed/divorced/separated. 

This information was from a self-reported questionnaire completed by the caregiver 

7.2.8.2.14 Family monthly income 

Family monthly income refers to the total income in the family in the 

past few months or at the present time. The responses include 7 categories (in Thai 

baht): 1) no more than 5,000, 2) 5,001 to 10,000, 3) 10,001 to 20,000, 4) 20,001 to 

30,000, 5) 30,001 to 40,000, 6) 40,001 to 50,000, and 7) More than 50,000. This 

information was from a self-reported questionnaire completed by the primary caregiver. 

7.2.8.2.15 Health insurance scheme 

This 4-category variable refers to the main health insurance scheme that 

the patient used in the current medical visit to cover most parts of the medical 

treatments. The responses included: 1) The Universal Health Coverage scheme, 2) 

Social Security Scheme, 3) Civil Servant Medical Benefit Scheme, and 4) Other. This 

information is from the EMR. 

7.2.8.2.16 Patient health status 

Health status is an ordinal variable defined as the perceived current 

health status by the patient. The question, asked to the elderly patient, was adapted from 

the “Self-rated health status” questionnaire154. The possible responses were: 

“excellent”, “good”, “fair”, “poor”, or “bad”.  

7.2.8.2.17 Understanding of current treatment  
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This ordinal variable refers to the perceived level of understanding 

regarding the current treatment that the elderly have. The elderly were asked this 

question with possible responses being: “very clear”, “clear”, “moderate”, “poor”, and 

“very poor”.  

7.2.8.2.18 Quality of information regarding illness received from a physician 

This ordinal variable refers to perceived information regarding illness 

and treatment that the elderly have received from their doctor. The elderly were asked 

this question with possible responses being: “very clear”, “clear”, “moderate”, “very 

little”, and “very poor”. 

7.2.8.2.19 Cancer type and comorbidity 

This information, containing the International Classification of 

Diseases, 10th edition, was retrieved from the EMR. Modified Charlson comorbidity 

score was computed to represent the extent of comorbidity using the “comorbidity” 

package in R. 

7.2.8.2.20 Number of cancer clinic visits 

Number of visits is a continuous variable representing the number of 

clinic visits that the patient has had for cancer care. The information was obtained from 

the EMR. 

 

Table 5 Study variables and data sources 

Elderly person Caregiver EMR 

• Stages of readiness for ACP 

• Individual perceptions towards 

ACP 

• Health status 

• Understanding of the current 

treatment 

• Information regarding illness 

received from the physician 

• Head of the family 

• Caregiver's relationship with the 

elderly 

• Type of family 

• Family size 

• Unofficial proxy 

• Family functioning 

• Individual perceptions towards 

ACP 

• Age  

• Health insurance 

scheme of the 

indexed elderly 

• Cancer type  

• Number of visits 

for cancer care. 

• Comorbidity 
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• Sociodemographic 

characteristics (age, gender, 

education, occupation, religion, 

marital status) of the indexed 

elderly person and the caregiver 

• Family monthly income 

 

7.2.9 Study procedure 

7.2.9.1 Preparatory phase 

After the Institutional Review Board approved the study protocol on 

22nd August 2023, we informed the oncology clinic and pretested the study steps with 

all the clinic staff. The oncologists agreed to let the oncology nurse inform the patients 

briefly about the research project. Subsequently, the nurses sent all potential 

participants to meet the investigator for informed consent. The reasons for exclusion 

due to the exclusion criteria and reasons for refusal were recorded. We recruited the 

participants consecutively from 22 August 2023 to 10 October 2024.  

All project investigators were qualified palliative care providers, 

including a palliative care clinician (the principal investigator) and two palliative care 

ward nurses (research assistants). The two research assistants were trained to conduct 

the interviews, explain informed consent, handle self-reported questionnaires, manage 

patients who displayed signs of physical distress and psychological reactions, and 

answer questions asked by the participants regarding the study protocol. In addition, 

they were trained in Good Clinical Practice using an online training program and 

followed the project ethical standards outlined in section 8. The 4-hour training session 

covered a 1-hour lecture, a 1-hour data collection workshop, site visits, and a 1-hour 

ethical guideline training. The lecture included issues regarding ACP and elderly cancer 

patients, study site orientation, and the Kobo toolbox application.157 The roleplay 

practice for data collection using the application was held in the workshop. 

We modified the original Decisional Balance, and Values/Beliefs 

questionnaire into two versions, the patient and caregiver versions, to allow a 

comparison of how individuals on each side perceive ACP qualities, by incorporating 

our earlier qualitative findings (see details in Table 6). Both versions allowed the 
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respondent (patient or caregiver) to assess the extent of perceived pros and cons of ACP 

engagement in the index patient. Accordingly, patients assessed the pros and cons of 

all ACP activities that involved themselves, whereas caregivers assessed whether the 

activities involved the patients in their care. The Stage of Change questionnaire was 

adapted through a translation process without modifying the questionnaire. We applied 

the WHO cross-cultural adaptation of a study instrument approach155 to ensure the 

quality of study tools. Our panel of investigators assessed the quality of initially 

translated questionnaires to maintain cultural and semantic equivalence. The panel 

included three palliative care physicians. A Thai instructor, fluent in English and 

specializing in international collaboration performed a backtranslation of the 

questionnaire to assess the consistency between the English and Thai versions. Further, 

three external experts in palliative care evaluated the content validity of the final version 

of the questionnaire. They applied the item-objective congruence index, for which the 

optimal cutoff point was 0.5 (range: 0.67–1).  

The Decisional Balance and Values/Beliefs questionnaires were 

modified based on the findings from the qualitative study and subsequently pre-tested 

with a group of representative respondents. Cognitive interviews were conducted with 

four participants (two patients and two family caregivers) to evaluate the thought 

process (e.g., recall and judgement) while responding to the questionnaire using the 

“think aloud” method. Contents of the questionnaire were evaluated by three experts: 

two palliative care providers from two university hospitals and one senior palliative 

care nurse. Subsequently, 17 older adults and 13 caregivers were asked to respond to 

the questionnaire and rate the clarity (“totally unclear” to “totally understandable”). 

With the experts’ evaluations on the contents of the final questionnaire, the item-

objective congruence index was applied, for which the optimal cutoff point was 0.5 

(range: 0.67–1). A pilot test showed the time taken to complete the Decisional Balance 

and Values questionnaire was approximately 10 minutes and, overall, items were rated 

“mostly understandable” or “all understandable”. The questionnaire’s internal 

consistency reached an acceptable level (Cronbach’s alpha values of 0.83 and 0.71 for 

Decisional Balance (with reversed scale on CON) and Values/Beliefs, respectively). 

The Stage of Change questionnaire was pre-tested in the qualitative phase using the 

questionnaire to screen the participants. No modification issues were found. 
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Table 6 Adaptation of the questionnaire text after the qualitative study 

Part Original version Modified version Justification 

Decisional 

balance 

None 

Healthcare proxy 

appointments will make the 

decision-making on [patient] 

future medical care among 

[patient] family members 

easier. 

Family health surrogates 

played important roles 

in the ACP process in 

the Thai context. 

If you fill out a document 

such as a living will, the 

doctors are more likely 

to “pull the plug” too 

soon. 

It is possible that [patient] 

would not receive standard 

clinical care if [patient] 

decides to accept or refuse 

some treatment ahead of time. 

1. Unfamiliarity 

regarding a living will 

and its concepts 

(referential meaning)145 

2. Concerns of 

potentially receiving 

medical care lower than 

the standard (e.g., 

stopping life-saving 

measures) were one of 

the perceived potential 

cons of ACP 

It would be hard to do 

advance care planning 

because I don’t like 

thinking about being 

very ill. 

Making an advance care plan 

means not being careless 

about any potential changes in 

health 

Reframing the question 

test to be sensitive to the 

informants’ expressions 

regarding views on 

potential illnesses 

(connotative 

meaning)145 

Values/ 

Beliefs 

None 
The treating physician is too 

busy for any ACP activities 

Informants’ expressions 

regarding views to the 

current healthcare 

context 

None 

Initiating discussions to plan 

for any worsening health is a 

sign that treatments are going 

to stop 

Informants’ expressions 

regarding views on the 

current healthcare 

context 

Remarks: the omitted (15) items were assessed acceptable/equivalent to the original item 
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7.2.9.2 Sampling method 

We used a consecutive sampling technique to recruit participants, 

keeping the ratio of males and females proportional to the clinic population (see Table 

7). We invited all eligible participants as indicated by the oncology nurses 

(gatekeepers). A certain number of patients were not accessible due to the gatekeeper’s 

screening and workflow constraints (e.g., patients were sent from the hospital wards to 

have their radiotherapy through a specialized track). We kept track of the recruitment 

process until the number of participants reached the required sample size (204 data 

collection days). The process of recruitment through time is summarized in Figure 4.  

Table 7 Sampling frame 

Study participant Sex N 

Source population 

(eligible patients) 

Male 435 (54.9%) 

Female 346 (45.1%) 

Sample (consented) Male 154 (54.1%) 

Female 126 (45.9%) 

 

 

Figure 4 Recruitment progress 

7.2.9.3 Data collection  

The coordinated oncology nurse screened all patients visiting the clinic 

and sent the patients to the investigators for the informed consent process. The 

investigators collected the data using structured interviews for the patients and self-
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rated questionnaires for the caregivers. Special consideration regarding the interviews 

were asked from the caregivers to avoid conflicts between investigator, caregiver, and 

patient. The interviews and questionnaire responses were conducted in the radiotherapy 

clinic to ensure any patient’s medical needs would be served effectively. The Kobo 

Toolboxonline data record form was used for structured interviews with the patient. A 

paper-based, self-report questionnaire was given to the caregiver, and data entry was 

later conducted using double entry in the Kobo Toolbox. The data from patient and 

caregiver participants from the same family were linked using a family identification 

number. 

 

7.2.10 Data analysis 

Demographic and other characteristics of the participants are described 

separately (patient and caregiver) or were aggregated (family) using descriptive 

statistics such as mean, median, and percentage. Proportions of participants’ readiness 

for different ACP engagement are shown by bar plots with their 95% multinomial 

confidence intervals. Readiness for ACP engagement was presented fully by bar charts 

with 95% multinomial confidence intervals. Missing data were assessed if they could 

be corrected by triangulation of different data sources (electronic health records and 

questionnaires). The remaining missing data were checked for their mechanism and 

imputed using multiple imputations by MICE package in R. As missing data was 

presented only in caregiver responses, we applied only family and caregiver predictors 

for the imputation and created 5 imputed sets to be examined if retrieved data sets were 

invariant. Afterward, the complete data was used for computing intraclass correlation 

and confirmatory factor analysis (CFA). The results were also confirmed that there were 

no variations between the statistics among the imputed data. However, only one of the 

five sets was used for presentation. 

 

7.2.10.1 Comparing perceived pros and cons of ACP between patients and caregivers 

and CFA 

Bar graphs were used to describe perceptions related to ACP. 

Consistency of ratings in each item between patients and caregivers was computed 
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using intraclass correlation analysis for consistency. This step provides a detailed 

understanding of each ACP concern, which can be inconsistent among patients and their 

caregivers. Subsequently, only the adapted pros-cons (Decisional balance) 

questionnaire was tested for its proposed theoretical configuration (i.e., pros and cons) 

to maintain construct equivalence and to be used as potential theoretically intervenable 

variables (i.e., patients’ pros and cons, and caregivers’ pros and cons) in the next part 

of the analysis. Our qualitative findings were used to refine the original items or to 

develop new items (adding the item). We used the lavaan package in R to perform the 

CFA. The CFA models were specified based on standard rules for model specification 

for multi-factor models.156 A correlated structure between the pros and cons was 

assumed. Weighted least square estimator was used to handle the nature of Likert-type 

variables in the CFA. For the caregiver CFA, models were tested on five imputed data 

sets. Fit indices for the model were assessed using the root-mean-square error of 

approximation (RMSEA), standardized root-mean-square residual (SRMR), and 

comparative fit index (CFI). As missing values were presented, we checked that the 

models were fit in all imputed datasets. The models’ cut points were examined by 

dynamic fit indices (DFIs) applying the dynamic package in R. This approach allows 

us to identify more robust fit indices cut points for the user-specified model.157 Factor 

scores were computed based on summing raw scores within the same factor, and the 

scores were summed and transformed to a T-score by multiplying the standardized 

score by 10 and adding 50 (mean = 50, standard deviation = 10). This traditional 

approach was used by the questionnaire developers and other studies,101,146 also it 

allows preserving the original item variance. 158  

 

7.2.10.2  Bayesian network learning and inference 

Due to the limited sample size, we applied a conservative approach to 

reduce data fragmentation when performing Bayesian network learning (see Appendix 

12 for selection details), resulting in reducing the number of variables (the number of 

parameters would be reduced thus the model becomes less susceptible to overfitting). 

We scoped the variables to be used in structured learning using the qualitative findings 

since there is a lack of clear understanding of relationships between family mechanisms 

and ACP engagement in the Thai context. Firstly, total family functioning was used 
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rather than separate family functioning categories. The total family functioning score 

was dichotomized to high and moderate/low per questionnaire developers’ 

suggestions.87 Second, family background variables were clustered using latent class 

analysis (LCA). Among the family characteristics (i.e., caregiver’s relationship, family 

structure, head of the family, and unofficial family proxy), we applied the poLCA 

package in R to conduct the LCA. Caregiver’s and patient’s age, sex, education, and 

religion were assigned as covariates for the LCA models. This approach was selected 

as an alternative to identify more compact family background characteristics. The 

number of two to four classes was examined based on the theoretical family features 

and behaviors together with the size of each predicted classes).159 

Our BNs were both data-driven and domain expert-knowledge 

supported.160 Due to the discrete nature of associated variables and the current 

development of BN learning through the score-based algorithm, we applied discrete 

BN for structured learning in this study.134 We used several approaches to enhance 

robustness. Firstly, the study variables were assigned to time tiers based on the 

information sources, for example, EMR was used to ensure the temporal quality of 

comorbidity. Table 8 and 9 detail the temporal assignment and methods used in the 

learning procedure, respectively. This type of learning has become an acceptable 

standard in BN learning since it improves the likelihood of the graph explaining the 

data both conceptually and statistically.161 After considering variable temporality, we 

considered using domain experts in family and palliative medicine to determine 

mandatory relationships (i.e., arcs) 162 and decide if the final graph was understandable. 

In addition, a priori network consideration was conducted with three domain experts, 

to rate their agreement on the presence of mandatory arcs and their directions regarding 

family variables and ACP using a 3-level scale: “disagree”, “uncertain”, and “agree”. 

This approach allowed us to incorporate domain knowledge with more objective 

suggestions compared to qualitative suggestion alone.163 The arcs were considered 

mandatory when the agreement was unanimous (all experts chose “agree”). Since 

missingness was presented, two score-based learning algorithms (Hill-climbing and 

Greedy search) with penalized node averaged scores were used to define choice BN 

structures.164,165 ACP variables were transformed by which their categories were 

grouped into “ready” (originally, prepared and action) and “not ready” (originally, pre-
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contemplation and contemplation), also discretization turned pro and con variables to 

low (score ≤50) and high (score >50). We examined the learned networks using 

network scores, number of network parameters, predictive loss (incorrect prediction in 

10-fold cross-validation), and network understandability (reasonably directed arcs and 

ability to capture relationships) as feedback by the experts was considered.160 Figure 5 

summarizes the structured learning steps. Finally, one DAG was chosen to represent 

the causal relationships and was used for parameter learning. R packages bnlearn, 

graphviz, igraph, and caret were used along with GeNIe modeler.  

Parameter learning allows us to acquire probability in the graph and the 

likelihood of the model-implied probability space to the observed data. Our parameter 

learning was based on an estimated posterior probability approach (see Appendix 10 

for details). Parameter learning also allows further inferences using the network 

features. Sensitivity analysis was conducted using GeNIe modeler to validate the BN 

by identifying nodes which are sensitive to alteration of the posterior probability of 

target ACP outcomes; the higher the sensitivity value, the more sensitive the target 

variable would vary if there is any change in the queried node parameters. For the 

inference task, exact inference was chosen due to a relatively small parameter space.134  

We also performed intervention analysis to illustrate the average causal 

effect (CE) of certain variables on ACP. This approach allows us to prioritize several 

strategies to enhance readiness for ACP under mimicking intervention activity using 

the privilege of BN inference. To illustrate, we employed “do-operator” on a potential 

causal variable and computed the hypothetical outcome posterior probability 

change.135,166 Variables would be identified as causal for ACP only if they are parents 

of the ACP outcomes. The steps included: 1) determining a node to be intervened 

(causal variable), 2) applying “do-operator”: removing the intervened node’s incoming 

arc, thus it becomes parentless (it is hypothetically forced to have a certain value) and 

thus a causal BN (CBN) is produced for the hypothesis, 3) comparing the original BN 

with the CBN using Bayes factor (BF), and 4) query the posterior probability of 

readiness for ACP engagement using causal variable fixed to the target category (e.g., 

high versus low level of perceived pros of ACP.136,166 The extent a hypothetical CBN 

can be evidence for intervention effect is considered when BF >1 (preferably >10 for a 

strong level of evidence).166,167 The Average causal effect was computed by comparing 
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the ACP probability between two fixed conditions. The R package causal pathway was 

used to confirm causal routes and GeNIe modeler was used to conduct intervention 

analysis. 

 

 

Figure 5 Steps applied to define BN structure 

 

Table 8 Temporal assignment for variables in Bayesian network learning  

Time 1 Time 2 Time 3 Time 4 Time 5 Time 6 

Comorbidity 

Previous 

resuscitation 

experience 

 

Family 

type 

 

Family 

functioning

* 

Quality of 

medical 

counseling 

Understan

ding of the 

illness 

Prior 

awareness 

for ACP in 

patients 

 

Readiness for goal-

of-care discussions 

Readiness for LST 

use discussions 

Readiness for 

healthcare 

surrogate 

appointment 

Perceived pros and 

cons of ACP** 

 

Living will/ 

advance directive 

documentation 

Remarks: * assigned to Time 3 – 6, ** variables belonging to patient and caregiver 

participants, prior awareness for ACP in caregivers were not assigned 
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Table 9 Structured learning methods 

Structural expectation-maximization algorithm  Model averaging algorithm 

1. Preparing nodes (variables) with observed 

marginal probability (empty network) 

2. Using available information from the available 

data to fit in the network 

3. Performing missing data imputation using exact 

inference  

4. Estimating network score 

5. Using a score-based algorithm (Hill-climbing or 

Greedy search) to learn a possible directed 

acyclic graph (DAG) by adding arcs 

6. Comparing likelihood estimation between the 

recent network with the prior network to find 

improvement in the score (if there is any prior 

network) 

7. Replacing the empty (or prior) network with the 

current network and repeating steps 2 – 6 until 

convergence of network score is reached.   

1. Bootstrap sampling of observations from 

the dataset  

2. Using a score-based algorithm to create 

DAGs  

3. Storing the learned networks in the forms 

of arcs and presenting their directions  

4. Repeating the sampling procedure up to 

the specified number of iterations (500) 

5. Averaged the overall arcs (per a specified 

threshold – in this case – 95% confidence) 

and common directions (> 50% presence).  

 

 

 

8. Ethical Consideration 

The project was approved by the Human Research Ethics Unit, 

Songklanagarind Hospital (project ID REC.65-417-9-1). 

8.1 Informed consent process 

We set posters/flyers at the patient registration area to promote the 

project. To ensure privacy, the nurse in charge of patient care introduced the project to 

potential volunteers. An available counseling room at the oncology radiation therapy 

clinic was used as an interview room for the participants. Interested individuals 

approached the researcher at the interview point, who then explained the project details 

to the potential participants, including both elderly participants and their caregivers, in 

the interview room.  

If the patient met the project’s criteria, the researcher provided 

information about ACP and the project, ensuring awareness of the interview topic. 
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During this process, the researcher informed the patient that participation was 

completely voluntary, and they were a researcher who was not involved in the patient’s 

care, to reduce the impact from perceived coercion or undue influences. The patients 

were given 10 minutes to consider participating in the project or making an appointment 

at  later date . If a patient was interested in participating, he/she informed the researcher 

at the interview point. The researcher obtained written consent to participate in the 

project or a fingerprint in cases where the participant is unable to write. 

8.2 Additional safeguards 

8.2.1 Physical Aspects 

Elderly cancer patients who volunteered for the study may have 

experienced fatigue during the interview process. To minimize this risk, the researcher 

implemented several measures. When the questionnaire was designed, the number of 

questions for elderly participants was limited to minimize the interview time (in Phase 

1) or within 20 minutes (in Phase 2). Prior to the interview, the researcher screened 

elderly participants according to the project’s criteria to assess their initial readiness 

before proceeding with the interview. During the interview, the researcher coordinated 

with caregivers at the interview area to provide assistance if the elderly participant 

required help from their caregiver. In addition, the researcher remained aware of any 

signs of fatigue during the interview and would stop the interview if they showed signs 

of exhaustion or illness. At the same time, the interviewer conducted a preliminary 

assessment, provided first aid if necessary, and arranged for further care as appropriate. 

Additionally, the researcher scheduled the interview for elderly participants to take 

place as close as possible to the caregiver’s participation. This ensured that both the 

caregiver and the elderly participant finished the data collection process without any 

unnecessary delays. 

8.2.2 Psychological Aspects 

To reduce anxiety among participants, the researcher revised the 

informed consent document to avoid using the term "cancer." This adjustment applied 

to both the information sheet and the consent form. Elderly participants and caregivers 

might feel anxious when discussing ACP. During the interview, the interviewer, who 

was a palliative care provider, stayed aware of any signs of emotional distress and 
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adjusted the interview accordingly (e.g., skipping certain questions). If a participant 

became visibly uncomfortable, the interviewer paused the interview, offered emotional 

support, and responded with empathy following the guidelines established by Baile et 

al.168 Timely referral to a psychologist was ensured in case any severe distress 

presented.  

8.3 Confidentiality and data management 

Confidentiality of the patient’s information was ensured. The interviews 

involving patients and caregivers were conducted separately to ensure privacy. Personal 

information was not recorded in the data recording form. The participants’ EMR data 

were retrieved anonymously through the Digital Innovation and Data Analytics, 

resulting in a merged de-identified dataset being used in the data analysis. The project 

papers were kept in a secured locker. Electronic data is being stored in a secured 

personal laptop of the principal investigators. All the records, including audiotape will 

be kept securely per the Personal Data Protection Act 2012, for at least 5 years after the 

study.  
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CHAPTER 3 

RESULTS 

9 Qualitative Results 

9.1  Informant characteristics 

We invited 138 patients to participate in the qualitative interviews. One 

hundred and six (76.8%) declined and 10 (7.2%) did not attend their scheduled 

interview. The common reasons for non-participation were: the duration of the 

interview was too long (n=87), busy with ongoing treatment (n=16), and uncomfortable 

with discussing their situation (n=13). Finally, we conducted in-depth interviews with 

sixteen patients and sixteen caregivers (Table 11 and Table 12). Thirteen of each were 

Buddhist And five patients and six caregivers had a bachelor’s degree or higher. The 

median family size was 4 (range 2 – 10). Fifteen patients were married and currently 

staying with their children. 

Head and neck cancer and prostate cancer were the two most common 

primary cancer types And two had two primary cancer sites. Metastasis was present in 

four patients. Most were recently diagnosed with cancer (within one year) and were 

undergoing cancer treatment. In general, the informants were well-functioning (Eastern 

Cooperative Oncology Group grade 1). 

9.2  Thematic analysis  

The interviews revealed three themes reflecting the perceptions and 

attitudes of the informant towards ACP. First, the older patients and families saw ACP 

as an advantageous opportunity for their medical care. Second, they had certain beliefs 

or qualities that are hindrances to ACP engagement. Third, cues to ACP initiation, in 

which different situations or qualities can be observed to decide timely ACP 

discussions. Table 10 summarizes themes and subthemes from the study.  
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Table 10 Themes and subthemes  

Theme Subtheme 

1. Advantageous opportunity 1. Introspection of life values through invited 

communications 

2. Conveying one’s will to trustable others 

while still capable 

2. Contemplations and barriers to ACP  1. Perceived low utility of ACP 

2. Rely on capable others 

3. Perceived functional gap 

4. Unfamiliarity with advance directives and 

living wills 
5. Maintaining optimism by avoiding bad news 

6. Prioritizing the family decision authority over 

oneself 

3. Cues for ACP initiation 1. Perceived conformity with religious 

principles 

2. Multiple health conditions 

3. Awareness of low chance for recovery 

4. Experience suffering from medical treatments 

5. Not wishing to burden the family 

6. Having a close caretaker 

7. Trusting doctor-patient relationship 

 

9.2.1 Theme 1: Advantageous Opportunity 

Many individuals acknowledged the significant benefits of ACP. The 

informant saw ACP fostering introspection about their life values, and ensuring the 

preservation of their dignity when life-sustaining decisions arise. 

 

Introspection of life values through invited communications 

It was uncommon for the patients to feel that writing down their 

preferences would be a good idea. However, some saw ACP as an exercise to 

contemplate with oneself values and beliefs, in terms of medical care preferences.  

“They (healthy persons) should be able to think about what they would 

want at the end of life, and thus be able to do it (write a living will). Eventually, persons 

who become sick and have troublesome symptoms would be aware of what treatments 

were about to be given to them.” (P7) 

When timing is appropriate, an invitation to ACP would help them 

consider what they wished to have and wished not to have, ahead of time: 

 “I would be feeling neutral if my doctor started the conversation. I think we (the patient 

and the doctor) should always discuss this. The first time is when a patient is still 
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healthy. Second, the discussion should be done when the patient has or is informed of 

some abnormal symptoms. Third, it should be done when the symptoms worsen. (P10) 

His wife also expressed the same feeling and provided some comments 

on having involved by the roles of health surrogate and advance directive: 

“I think I can handle that (being a surrogate) [smile], because at the end 

we will not be able for speak for ourselves … it (advance directive) would be a guidance 

for our team (pointing to the interviewer and the patient) … although I’m not a very 

good writer, we have told our children everything (in handling the parents’ funeral)” 

(F10) 

 

Conveying one’s wills to the trustable others while still capable 

ACP was perceived as a process to convey messages regarding one’s 

preferences to family members and their doctors. Some informants felt that taking part 

in ACP meant a thoughtful act for their values at a time when they were still well-

functioning and to link their values with future potential changes in their health, 

especially if it started to deteriorate.    

“If she (the daughter) thinks I should be intubated, I should follow her. 

This is an actual plan made in advance. If any bad things happen, this thing (the 

document indicating the surrogate) can authorize her for decision-making.” (P5) 

“It is good because I can leave my instructions for my doctor to follow. 

Those punctures, those resuscitations, are not preferred.” (P16) 

Another informant, who was a soldier, shared that living will could carry 

his wills to ensure that his dignity will be preserved while he can also do good things 

for other people.  

“The doctor would help me to see which state is a life without quality, 

meaning that I am at a time I cannot either serve this country or enjoy eating or 

traveling. We should not end up in an intensive care unit, should we? Let the younger 

and healthier people use the facility.” (P15) 

 

9.2.2 Theme 2: Contemplations and Barriers to ACP 

Families and older patients valued ACP differently. The informants 

expressed their concerns regarding ACP, in which one could contemplate about taking 
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part in ACP as if they were in the patient’s shoes. Apart from contemplating being in 

the patient’s shoes, the patients expressed concerns related to the family of which stakes 

were considered for the family caregivers who were perceived to be the actual decision-

makers at the patients’ end of life.  

 

Perceived low utility of ACP 

ACP utility was contemplated on its currency and the chance of being 

applied. One informant expressed concerns regarding the currency advance directives 

and living will despite their potential benefits.  

 “The document (living will) can instruct the families clearly, but we 

cannot be sure if they are up to date. However, if there is no document at all, the 

communication would be limited to ‘at present’, so we cannot understand much about 

what the patient’s preferences are. Most people would easily say something like he/she 

could face the end of life and not require any resuscitations. But if they severely suffered 

from such conditions, they might instead ask for full medical support.” (P10) 

In addition, although the directives could be helpful at the time death is 

approaching and/or the doctor is going to put them on long-term machine dependence, 

patients might think such conditions have a very low chance of occurring in most 

people; some people can speak for themselves until the very last minute.  

“Some people can document their will and leave it with their doctors or 

relatives to say whether they want or do not want some kind of treatment when they 

cannot speak for themselves… But it would not be useful if they were still able to speak 

for themselves. In my experience, some people can speak until their last breaths. For 

me, I think I need some time to think if the documentation suited me. I think I better 

not do it (document the will) at this time because there would be a small chance for 

general patients to apply this. Let’s say, I have never seen or heard of them being 

applied.” (P19) 

 

Rely on capable others 

It was not uncommon that advance decisions in some elderly patients 

with cancer were transferred to some important others. Some patients thought that they 



64 

 

 

 

had a limited capacity to decide on medical treatments, unlike their physician or their 

children, who had more knowledge and a better understanding of the topic.  

“It is up to my doctor how the treatment would be chosen … It is up to 

my kids. These or those treatments are all up to them, all of them. I am used to relying 

on them. I am incapable of deciding about these things (medical treatments).” (P9) 

Another patient said that she would always agree with what was advised 

by the clinicians.  

“If the doctor advises me to receive any treatment, I will follow her 

advice. That’s it. It is unnecessary to tell her. She just does her job, so do I … she does 

her job; I follow her advice, this and that. That’s all, nothing more than that.” (P17) 

 

Perceived functional gap 

Some patients perceived that health deterioration was too far from worth 

considering at the moment while they were generally well-functioning; thinking about 

receiving treatment while the patient was living almost normally did not sound 

reasonable. This gap creates the perception that making advance decisions is too early. 

“(A living will) is suitable for people who are already sick. Some people 

cannot devise this kind of thing because they are currently active, and they might be 

still ignorant of the chance of becoming ill.” (P12) 

His wife also shared similar thoughts.  

“We are worried about what has not arrived yet. Thinking about having 

him (the patient) intubated is [briefly silent]. We are still at the point that he is still 

capable of eating. If it is already the time, we must make up our minds and let the 

physician do their work.” (P8) 

 

Unfamiliarity of advance directives and living wills 

Living wills and advance directives were new to the patients. Some of 

the informants misunderstood that it was the same as the will to arrange individual’s 

properties, as they were more familiar with the term ‘general will’.  

“Living will … I haven’t heard about that, only the will for the properties 

that I have heard about.” (P5) 
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Only one family had knowledge about living wills and advance 

directives. In this family, most of the patient’s children were well-educated and had 

high-income jobs. The patient shared that the document had functioned well in her son’s 

(who was a clinician) case when he was severely ill.  

“When Doc (her son) was alive, he also instructed to us (via his advance 

directives), no more pain and no further procedures.” (P16) 

 

Maintaining optimism by avoiding bad news 

Some of the participants were uncomfortable with ACP as they tried to 

maintain an optimistic caring environment for oneself and the family. They focused on 

fostering hope for a cure for themselves (cancer patients) or for the patients (family 

members), while discussing values and preferences for medical care seemed to be all 

about handling incurableness and dying.  

“I preferred not to talk with my family about this (advance decisions) 

because my mom is quite old. She did not seem prepared for this. We often mention 

pleasant stuff and rarely talk about something that could be stressful. My wife might be 

ok to plan for stuff like this, but it could also be another story because she is still young, 

and we don't have kids. She is scared that she will lose me ... I think we should not 

discuss about this... because sometimes it feels like cursing myself.” (P6) 

A family member of the oldest old cancer patients also shared similar 

thoughts.  

“I have never asked the physician if the cancer is at what stage. Whether 

she could …  she could live for how long further; I have never asked because I thought 

it would create pressure in the atmosphere. I know it is close. It is surely about to happen 

… We, her kids, never asked something like that because we have prepared ourselves 

for things that would occur to our mother. But it is better not to learn about it.” (F16)  

Sometimes, family members and the clinician might conspire to 

withhold actual information and prevent the patient from participating in ACP 

discussions.  

“At the hospital, the doctor let only me know the information. She said 

“It is inoperable. It is far gone, and the risk is too high to take”. The doctor only told 

me, and I would take the information to my brothers, but not my mom … The doctor 
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said “You (the patient) don’t need to go into the room. You must be tired because of 

getting the X-ray so you can wait in front of the room”. Although the patient was very 

willing to learn about the results, we avoided telling her the major ones.” (F17) 

 

Prioritizing the family decision authority over oneself 

Advance directives were seen as a document which can help 

communicate the patient’s wishes, especially when there are no immediate relatives. 

However, some patients expressed concern about conflicts in family views despite clear 

understanding about the rationale, owing to differences in values.  

“If the family is multi-generational, I think this kind of document 

(advance directive) has limited benefits because at that time, there could be husband or 

wife, their kids, or even their parents for some patients, thus the document could create 

conflicts among people. Suppose I wrote it in my way, but my kids instead say, “It is 

worthwhile to just add one minute to my life”, and then the document is there forcing 

them to follow it. These troubles would not happen to a writer like me, but the families 

could feel guilty for what they have decided.” (P10) 

Similarly, a patient who had spent 18 years as a monk expressed that his 

experience made him feel his wife might see things differently so what he wanted might 

not be accepted. Such contemplation had kept his willingness to share his preference 

with his wife quiet until the present.  

 “I could have donated my body to the hospital already if I was not 

considerate of my wife. We have never talked about this, but this is what I have been 

thinking about … It has been 2 years since she has been involved in the treatment and 

everything, so it is somewhat difficult. If I do not tell her, there could be quarrels.” 

(P12) 

 

9.2.3 Theme 3: Cues for ACP Initiation 

The informants shared some patients’ qualities that might have 

prompted them to initiate ACP communication with their loved ones or with the treating 

physician, which if some of them were expressed, would convey a sense that the patient 

was ready for ACP discussions or appointing a surrogate decision-maker for health 

care. 
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Perceived conformity with religious principles  

ACP is analogous to an important religious principle in both Buddhism 

and Islam, which is to always be aware of uncertainty in life and be prepared for it. 

“It (deterioration of health) could be expected at some point for 

everyone. She is, in my opinion, a kind of religious person…She always says something 

like loss is certain for us; we are born, grow, fall ill, and die… It is good to let her know 

that she could plan for herself if (the cancer) is incurable [lowering voice]. (F5) 

“I can make up my mind for this. I think we are born, grow, fall, and die 

… It is a natural way of life” (P4) 

 

Multiple health conditions 

One cancer patient had been thinking about uncertainty in health due to 

multiple comorbidities. The patient’s contemplations might have prompted him to share 

his wishes with his family members.  

“He (the patient) looked depressed at that time. For me, his reaction was 

understandable because he was old and had multiple conditions. He might feel uncertain 

about what would happen in the future, so I think we must start talking [quietly subdued 

laughter]. We must talk and prepare; I ask him “what do you think about that”; we talk 

about this kind of stuff. He is a person who is already aware of the uncertainty, I think.” 

(F7) 

 

Awareness of low chance for recovery 

When there are certain possibilities for irreversible or aggressive cancer, 

some patients understand that medical treatments will be ineffective or only try to 

prolong life. And when they decide to share such thoughts with the care providers, 

prognosis statements and discussions for palliative care could be timely provided.  

 “If I was aware that there would be only a small chance for a person to 

survive the cancer, I would tell the doctor to let him/her go instead of trying to cut 

something out of him/her. Aggressive treatment would only create unnecessary pain 

and likely be ineffective.” (P5) 
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Another informant thought similarly; she added that there was no value 

in putting patients who are at the end of life on a life-sustaining machine.  

 “I mean, if I am aware that it is very likely that I am going to die in a 

short period of time and the doctor will keep resuscitating me for nothing, or on the 

other hand, there are some conditions for which the doctor would possibly put me on a 

long-term machine, I would choose neither of them.” (P13) 

 

Experience suffering from medical treatments 

Most informants had heard of or had indirect experience of invasive 

medical procedures, and some of the patients had had direct experience of such 

procedures. These experiences prompted engagement in ACP by being unwilling to let 

themselves or their loved ones experience the same thing again. 

“I told my doctor, if the disease is severe and untreatable, or whatever, 

to not do anything to me. The time when I was intubated made me aware of how much 

I hate my life being under that condition. Even though I was moved to the post-surgery 

ward (after the surgery), the tube was still with me keeping my mouth open. I was aware 

that I was sick, but I was so thirsty, and drinking was prohibited. I was in real pain 

having a tube in my mouth.” (P13) 

Some caregivers could understand how it would be to have a tube in the 

mouth. One informant also expressed similar thoughts. 

“Some patients … they are exhausted; they want to sleep. If a treatment 

causes suffering, they would prefer not to receive it because they have suffered enough. 

To get intubated is real suffering. It would be all dried up, the throat. I can remember 

the moment my mom struggled to say “water”, then I cried.” (F16) 

 

Not wishing to burden the family 

While discussing care plan, one may express his/her wishes not to be a 

totally care-dependent such that it would greatly cause great burden for the family. 

Some patients could imagine how life-sustaining treatments could burden their own 

body and its consequences for their children. These thoughts were found in both 

patients who were recently retired and the oldest-old.  
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“Everyone will arrive at that point. I think I would like to pass painlessly, 

which is to be managed in any way to be pain-free. If I am about to pass, I and my kids 

agreed that we would choose not to undergo any burdensome treatments like surgery… 

The kids were worried about me being paralyzed and bed bound. They said they could 

handle it if it happens… I said I preferred not to burden my kids, let them live their 

lives. It cannot be stopped when I have to go.” (P5) 

Another patient shared his awareness of creating a chronic burden to the 

family as a result of putting a patient on a long-term life-sustaining machine and 

commented on his perceived benefits of living will together with a family-related 

dilemma.  

“If it (the use of a life-sustaining machine) is not too long, like 45 days, 

I think it is acceptable …  But, it is difficult to tell (if other people would see a living 

will as beneficial) because people have different beliefs. Some relatives are attached to 

the patients. They might insist on sustaining the patient’s life to be as long as possible. 

But for me, I reaffirm what I said.” (P15) 

 

Having a close caretaker 

Having a family member with a close relationship with the patient could 

help the patient identify a surrogate decision-maker for healthcare.  

“No discomfort here, I confirm that. I can write (her daughter’s) name 

as my surrogate decision-maker. It is exactly her because she is the one closest to me 

and knows a lot about my health.” (P5) 

 

Trusting doctor-patient relationships 

Many informants expressed the opinion that trust in their physician 

would help them feel comfortable with what was suggested by the physician, including 

an invitation to take part in ACP. One of them compared trust in their physician and 

adhering to their advice with her adherence to religious principles.  

“Allah gives us the capability to think and consider things using our 

brain… We have always adhered to religious principles, but when it comes to diseases 

and their treatment, we trust our physician as our number one resource. (F9) 
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Table 11 Characteristics of patient informants  

ID Characteristics (sex, age, religion, marital status, occupation) Education Primary cancer  YOD ECOG 

P3 Male, 68, Buddhist, married, agriculture Primary school Esophagus <1 3 

P4 Female, 68, Buddhist, married, self-employed High school Breast 1 1 

P5 Female, 66, Muslim, married, retired teacher Bachelor's degree Breast 4 2 

P6 Male, 62, Buddhist, married, government officer Bachelor's degree Larynx <1 1 

P7 Male, 78, Buddhist, married, self-employed High school Prostate <1 1 

P8 Male, 70, Buddhist, married, government officer High school Prostate <1 1 

P9 Male, 83, Muslim, married, unemployed Primary school Rectum <1 3 

P10 Male, 60, Buddhist, married, academic Higher than a bachelor’s degree Prostate 5 1 

P12 Male, 63, Buddhist, married, retired teacher Bachelor's degree Nasopharynx 5 2 

P13 Female, 73, Buddhist, married, retired teacher Higher than a bachelor’s degree Ovary and Colon*  4 3 

P14 Male, 60, Muslim, married, government officer Low vocational school Esophagus <1 2 

P15 Male, 64, Buddhist, married, retired soldier High school Lung 6 1 

P16 Male, 75, Buddhist, married, agricultural Primary school Rectum* 3 3 

P17 Female, 60, Buddhist, married, self-employed Primary school Ovary and Cervix <1 1 

P18 Female, 96, Buddhist, married, unemployed Primary school Colon* 1 3 

P19 Male, 64, Buddhist, married, private employee Primary school Nasopharynx <1 1 

* Advanced/metastatic cancer, YOD = years from diagnosis, ECOG = Eastern Cooperative Group Scale  
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Table 12 Characteristics of caregiver informants  

ID Characteristics (sex, age, religion, marital status, occupation) Relationship Education 

F3 Female, 47, Buddhist, Employed, married Daughter Primary school 

F4 Female, 66, Buddhist, Civil servant, single Related by law Bachelor's degree 

F5 Female, 34, Muslim, Civil servant, married Daughter Bachelor's degree 

F6 Female, 53, Buddhist, Civil servant Wife Bachelor's degree 

F7 Female, 71, Buddhist, Unemployed Wife Primary school 

F8 Female, 64, Buddhist, Civil servant Wife Bachelor's degree 

F9 Female, 54, Muslim, Fishery, daughter, single Daughter High school 

F10 Female, 60, Buddhist, Civil servant Wife Bachelor's degree 

F12 Female, 61, Buddhist, Self-employed Wife High school 

F13 Female, 44, Buddhist, Housewife Daughter-in-law Bachelor's degree 

F14 Female, 55, Muslim, Housewife Wife Junior high school 

F15 Female, 62, Buddhist, Housewife Wife Diploma 

F16 Female, 65, Buddhist, Civil servant Wife High school 

F17 Female, 24, Buddhist, Self-employed, single Daughter High school 

F18 Female, 68, Buddhist, Civil servant, single Daughter Primary school 

F19 Female, 62, Buddhist, Self-employed Wife Primary school 
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10 Quantitative Results 

10.1 Participants characteristics 

We screened all 793 patients visiting the study site during the study 

period. We excluded 142 families based on either patient or caregiver eligibility criteria. 

A further 364 patients and 1 caregiver from different families declined to participate. 

Among these refusing families, 44% of the patients were female. Finally, 279 families 

participated in the study, comprising 279 patients and 279 primary caregivers. As 

confirmed by the hospital database, the participants were from all provinces in southern 

Thailand. Figure 6 summarizes the recruitment process. 

 

 

 

Figure 6 Recruitment process 

 

Two hundred and twenty-four families had complete data. Missing data 

contributed 1.3% overall while sharing 1% to 9% in certain caregiver variables only. 

Table 13 summarizes the demographic characteristics of the participants. Many of the 

patients were aged between 60 and 79 years (median age 68.5 years), and males and 

females were relatively balanced; however, most caregivers were female and actively 

working (78.1%). The majority of the patients were self-employed or unemployed. 
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Approximately 20% and 40% of the patients and their family members, respectively, 

had heard of any type of ACP (Table 14). Nuclear families were common. The patients 

were the heads of almost half of the families (48.0%), and approximately half of the 

caregivers were unofficially authorized as surrogate decision-makers (48.3%). The 

monthly income of the participating families was mostly below 30,000 THB (57.7%). 

The caregivers reported high overall family functioning, including family support (e.g., 

physical and financial support), family discipline (i.e., how responsibility in the family 

is assigned), relationships (interactions among family members), and communication 

(e.g., talks frankly). A higher percentage of low-moderate perceived emotional 

response in the family was seen, compared to other family functioning variables, e.g., 

family support (Table 15). 
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Table 13 Individual demographics characteristics 

Characteristic Patient (n = 279) Caregiver (n = 279) 

Age (median, Q1–Q3) 68.5 (64.1 – 73.4) 47.7 (39.4 – 58.2) 

Biological sex (n, %)   

   Male 151 (54.1) 61 (21.9) 

   Female 128 (45.9) 218 (78.1) 

Marital status (n, %)   

   Married 221 (79.2) 191 (68.5) 

   Single 20 (7.2) 72 (25.8) 

   Divorced 38 (13.6) 16 (5.7) 

Occupation (n, %)    

   Government officer (or retired) 62 (22.2) 83 (29.7) 

   Self-employed 114 (40.9) 153 (54.8) 

   Unemployed 103 (36.9) 43 (15.4) 

Religion (n, %)   

   Buddhist 228 (81.7) 227 (81.4) 

   Muslim 49 (17.5) 50 (17.9) 

   Christianity 2 (0.7) 2 (0.7) 

Highest education (n, %)   

   No formal education/lower than  

primary school 

155 (55.6) 55 (19.7) 

   High school or equivalent 68 (24.4) 82 (29.4) 

   Bachelor’s degree or higher 56 (20.1) 142 (50.9) 
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Table 14 Prior awareness of ACP among patients and caregivers 

Topic Patient (n = 279) Caregiver (n = 279) 

Prior awareness of ACP (n, %)   

   Any types 59 (21.1) 110 (39.4) 

   Future care plan discussion 11 (3.8) 37 (13.2) 

   Advance directives 29 (10.1) 42 (14.9) 

   Living will 11 (3.8) 14 (5.0) 

   Surrogate decision-maker appointment 44 (15.4) 70 (24.9) 

   Durable Power of Attorney for Health 

Care 

8 (2.8) 15 (5.3) 

Source of prior ACP information (n, %)   

   Family 8 (2.8) 12 (4.3) 

   Friend 9 (3.1) 15 (5.3) 

   Healthcare provider 37 (12.9) 52 (18.5) 

   Internet 4 (1.4) 12 (4.3) 

   Television 9 (3.1) 21 (7.5) 

 

Table 15 Family characteristics  

Characteristic  

Structure (n, %)  

   Nuclear  185 (66.3) 

   Extended  51 (18.3) 

   Other  43 (15.4) 

Number of members (median, range) 5 (1-16) 

Monthly income (baht)  

   Less than 30,000  162 (57.7) 

   30,000 – 50,000  49 (17.4) 

   Higher than 50,000  48 (17.1) 

   Unsure/unwilling to tell 22 (7.8) 

Head (n, %)  

   Patient 134 (48.0) 

   Caregiver (children such as son or nephew) 43 (15.4) 

   Caregiver (spouse) 30 (10.7) 

   Other 72 (25.8) 

Caregiver’s relationship with the patient (n, %)  
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   Spouse 70 (24.9) 

   Child 171 (60.8) 

   Other relative 37 (13.2) 

   Non-relative 3 (1.1) 

Authorized health surrogate (unofficial family proxy) (n, %)  

   Participating caregiver 135 (48.3) 

   Other family member 101 (36.2) 

   Undetermined 43 (15.4) 

Family functioning (n, %)  

   Communication and problem-solving skills  

High 206 (73.8) 

Low/moderate 65 (23.3) 

Missing value 8 (2.9) 

   Emotional response  

High 112 (40.1) 

Low/moderate 160 (57.3) 

Missing value 7 (2.5) 

   Support  

High 225 (80.6) 

Low/moderate 48 (17.2) 

Missing value 6 (2.2) 

   Relationship  

High 214 (76.7) 

Low/moderate 35 (12.5) 

Missing value 30 (10.8) 

   Discipline  

High 182 (65.2) 

Low/moderate 90 (33.1) 

Missing value 7 (2.5) 

 

Identifying family background variables 

Our 3-class model was justified because of its interpretability while 

demonstrating good practical (contextually understandable) and statistical 

(demonstrating desirable entropy) properties. The latent classes were categorized as 

Enmeshed family (Class 1), Distant family (Class 2), and Complex Family (Class 3). 

Class 1 (74.2%) represents a nuclear family in which patients were more likely to live 



77 

 

 

 

with the family and the caregivers were close relatives (mostly children and spouses). 

However, the patient was most likely to be the head of the family. Class 2, in which all 

the patients were single/divorced, shows a lower probability of patients playing roles 

as the breadwinners and implies a higher probability that relatively distant children or 

other relatives came and played roles as the primary caregivers. The smallest group 

(class 3) was more likely to be multigenerational families with children more likely to 

be the head of the family and playing a role as primary caregivers (see Table 16). 

Table 16 Class-conditioned probabilities 

Observed variable 
Class 1 

(n = 207, 74.2%) 

Class 2 

(n = 48, 17.2%) 

Class 3 

(n = 24, 8.6%) 

Caregiver’s relationship (with 

patient) 
   

   Other 0.101 0.375 0.042 

   Children 0.575 0.604 0.917 

   Spouse 0.324 0.021 0.042 

Family proxy    

   Participating caregiver 0.507 0.417 0.333 

   Never identified 0.140 0.271 0.083 

   Another member 0.353 0.312 0.583 

Head of family    

   Children 0.135 0.375 0.250 

   Other 0.019 0.271 <0.001 

   Patient 0.517 0.312 0.500 

   Spouse 0.329 0.042 0.250 

Family types    

   Couple with children 0.565 0.146 0.500 

   Couple without children 0.232 0.021 <0.001 

   Multigeneration 0.145 0.292 0.292 

   Other (e.g., living alone) 0.058 0.542 0.208 

Remarks: Class 1: enmeshed family, class 2: distant family, class 3: complex family 

Clinical status of the patients 

The distribution of cancer sites among the patients is shown in Table 17. 

The top four sites were gastrointestinal tract (23.7%), breast (20.8%), head and neck 

(20.1%), and male genital organ (9.9%). A few (6.9%) had multiple primaries, and 
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almost a quarter had metastatic cancer. Most patients perceived their health status to be 

“good”, understanding towards cancer, and information received. The Universal Health 

Coverage Scheme and the Civil Servant Medical Benefit Scheme were the two major 

health schemes used. The median number of visits to a cancer clinic for management 

or treatment of their disease was 42. 

Table 17 Clinical characteristics 

Characteristic  

Cancer site (n, %)  

   Gastrointestinal tract 65 (23.7) 

   Breast 57 (20.8) 

   Head and neck  55 (20.1) 

   Male genital organ 27 (9.9) 

   Lung 20 (7.3) 

   Female genital organ 18 (6.6) 

   Thyroid 4(1.5) 

   Other 9 (3.3) 

   Two or more primary sites 19 (6.9) 

Metastatic cancer (n, %)  69 (25.2) 

Perceived health status (n, %)  

   Good 196 (70.3) 

   Poor/moderate 83 (29.7) 

Level of understanding of their disease (n, %)  

   Good 210 (75.3) 

   Poor/moderate 69 (24.7) 

Information received from the treating care provider (n, %)  

   Good 255 (91.4) 

   Poor/moderate 24 (8.6) 

Number of cancer clinic visits (median, Q1–Q3) 42 (12.0, 93.5) 

Health insurance scheme (n, %)  

   Universal Health Coverage  138 (49.5) 

   Civil Servant Medical Benefit  135 (48.4) 

   Social Security  6 (2.2) 

Remarks: all patients who had high comorbidity score also had metastatic cancer 
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10.2 ACP engagement and related perceptions 

10.2.1 Stages of ACP readiness  

Almost all the patients had not documented their directives (only one 

and two individuals were in the Action and Maintenance stages, respectively) and their 

DPAHC (five and two individuals were in Action and Maintenance stages, 

respectively). The patients tended to have ACP discussions with their family rather than 

their attending doctors. Overall, 32.7%, 34.9%, 32.4%, and 32.7% of the patients were 

in the “pre-contemplation or contemplation for goal discussion with family”, “goal 

discussion with doctor”, “LST discussion with family”, and “LST discussion with 

doctor” stages, respectively. Regarding the stage “contemplating in discussion with 

their families”, six reported that they were ready to discuss their preferences regarding 

life-sustaining, but they felt their families were not ready, thus they were categorized 

as “contemplation”. Most patients (97.6%) had never made a DPAHC, while most of 

them were ready if being invited (73.0%). Figure 7 illustrates the distribution of the 

participants’ readiness for ACP engagement (more detailed values are shown in 

Appendix 11).  

 

Figure 7 Distribution of readiness for different ACP behaviors. Error bars denote 

95% multinomial confidence intervals, and the x-axis ranges from the least (pre-

contemplation) to the highest (maintenance) readiness stage 

Examining the agreement between several views on ACP and health 

care among patients and their caregivers, the two parties mostly had inconsistent 
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perceptions. However, they slightly agreed that engaging in ACP means being careful 

about uncertainty in the patient’s health and increasing a sense of control over treatment 

when the patient is unconscious. On the other hand, they also slightly agreed upon the 

view that thinking about such planning could be early at their stage. Participants tended 

to disagree that ACP would help the patients get their desirable care, and at the same 

time, they did not agree that the doctors would be aware of the patient’s preferences. 

Table 18 provides details of the dyadic agreement.  

 

Table 18 Congruence of perceptions between patients and caregivers 

Item Brief item text ICC 95% CI 

Values/Beliefs 

DESTIN Illness was pre-determined, ACP is unnecessary 0.204 -0.006, 0.370 

SICKER ACP is rather suitable for sicker patients 0.167 -0.044, 0.337 

TOSTOP ACP implies the treatments would be stopped 0.050 -0.148, 0.221 

FUTILE LST would have limited effects in elderly 0.044 -0.168, 0.222 

ATATIM The most important thing is focus on today 0.043 -0.196, 0.237 

DOCBUS Doctors are too busy to discuss ACP -0.051 -0.318, 0.165 

DOCKNO Doctors would know what their patient wants -0.110 -0.399, 0.119 

Pros of ACP 

CAREFL Engaging in ACP means being careful 0.269 0.075, 0.423 

CONTRL ACP increase one’s sense of control 0.235 0.032, 0.396 

RELIEF ACP makes one feel relieved 0.184 -0.032, 0.355 

EASECG ACP ease care planning in family 0.163 -0.061, 0.339 

HRMONY ACP lessens disagreement in family 0.058 -0.192, 0.256 

EASEDM ACP ease future decision-making 0.019 -0.242, 0.226 

ENSURE ACP ensures desirable care -0.210 -0.529, 0.043 

Cons of ACP 

TOOFAR ACP makes one think of things yet to come 0.225 0.020, 0.387 

SADTALK ACP makes one think patient is dying 0.171 -0.040, 0.340 

INFPOS ACP means contemplating on many issues 0.126 -0.101, 0.306 

LOWSTD It might be prone to low standard care 0.090 -0.119, 0.264 

HEAVY Thinking about deteriorating health 0.046 -0.197, 0.240 

UNSTABL ACP will not be a non-final decision 0.038 -0.217, 0.240 

*ICC = Intraclass correlation, CI = Confidence intervals 
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In general, we also found items in the pro (CAREFL, CONTRL, 

EASECG, EASEDM, ENSURE, HRMONY, and RELIEF) and con (HEAVY, 

INFPOS, LOWSTD, SADTALK, TOOFAR, and UNSTBL) categories demonstrated 

relatively clear agreement and disagreement patterns, respectively (Figure 8). This 

implies the families leaned towards adopting ACP. On the other hand, questions 

regarding values and health care demonstrated mixed opinions between patients and 

caregivers and equivocal patterns within the same group. For example, in DOCKNO, 

in which there was some disagreement among the dyads, patients slightly leaned 

towards the belief that the doctors would know what choices were preferable for the 

patients, while the caregivers equivocally agreed and disagreed. In topics in which a 

significant agreement was found, the patients and caregivers tended to be positive with 

the idea that engaging in ACP is to have a sense of control and being mindful. However, 

in terms of lacking suitability for the moment (TOOFAR), the caregivers were more 

likely to disagree (62.9% disagree, 20.4% neutral, and 16.7% agree). Detailed 

distributions are shown in Appendix 12. 

 

 

Figure 8 ACP-related perceptions 

Values on the x-axis represent totally disagree, disagree, neutral, agree, and totally 

agree. 
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10.2.2 Decisional Balance model validation (CFA) 

Only the pros and cons items were included in this analysis to capture 

the linkage between individual perceptions based on the firm theoretical background. 

CFA (Figure 9) confirmed that a 12-item 2-factor patient model (UNSTBL was 

removed due to low loadings) and a 13-item 2-factor caregiver model fit the data. Both 

models incorporated residual relationships (covariances) only if they could be 

explained by the prior qualitative findings, for example, informants who mentioned 

RELIEF could (somehow) negatively mention SADTALK and HEAVY. Overall, 

factor loadings in both models were acceptable (approximately 0.7 – 0.8). The 

Caregiver model demonstrated a desirable fit (CFI > DFI cut point), while the patient 

model also performed relatively acceptably (SRMR was close to the DFI cut point). 

The DFIs are shown in Table 19). Caregiver models demonstrated invariant fit across 

five imputed data. The patterns of caregivers’ pros and cons dynamics were also aligned 

with the patient motivation for ACP (Figure 10). 

 

 

Figure 9 Path diagram showing factor loadings and standardized covariances 

Remarks: Oval shapes represent factors (latent construct) of pros and cons of ACP as 

perceived by the patients (A) and their caregivers (B) “p” implies “perceived”. Unidirectional arrows 

and bidirectional arrows denote standardized factor loadings and covariances, respectively. 
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Table 19 CFA fit indices and optimal cut points from dynamic fit indices 

Model Fit measures Fit indices DFI cutoffs Sensitivity 

Patient 

Chi-square 41.68 N/A N/A 

Degrees of freedom  47 N/A N/A 

SRMR 0.38 ≤0.37 81% 

RMSEA 0 None 41% 

CFI 1 None 42% 

Caregiver 

Chi-square 156.53 N/A N/A 

Degrees of freedom 62 N/A N/A 

SRMR 0.051 ≤0.050 95% 

RMSEA 0.046 ≤0.036 78% 

CFI 0.996 ≥0.988 82% 

CFI: Comparative fit indices, DFI: Dynamic fit indices. SRMR: Standardized root-mean-square 

residual, RMSEA: Root-mean squared error of approximation, N/A: Not applicable. 

Remarks: DFI only produces SRMR, RMSEA, and CFI cut points, sensitivity refers to % simulated data 

(n = 500) achieving fit indices above the cut points when the model is correctly specified, while their 

specificity values were always identified as 95%. 
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Figure 10 Variations in Pros and Cons (PC score) 

Readiness-group mean and its 95% confidence intervals per role in family (patient or 

caregiver) and types of ACP. 

 

10.3 Bayesian network learning and inference 

10.3.1 Structure learning: relationships between family mechanisms and ACP 

We applied a conservative approach to identify and validate several 

network structures to enhance robustness (see Appendix 12 for full details). Table 20 

summarizes the representation of the variables in the nodes. In our final model (Figure 

11), early-stage factors such as comorbidities (“comorbidity”) and prior resuscitation 

experiences (“exp_resuscitate”) shaped patients’ understanding of their illness 

(“understanding”), the quality of medical counseling they received (“counseling”), and 

their later perceptions of both the elderly patients and caregivers  (“careperson_pro”, 

“careperson_con”, “patient_pro”, and “patient_con”) as well as patient readiness for 

ACP (“GOAL_fam”, “GOAL_dr”, “CPR_fam”, “CPR_dr”, “DPAHC”, and 

“Directives”). Family mechanisms, “family_type”, further influenced how patients 

view ACP. Counseling and understanding enhanced the patient’s ACP familiarity 

(“acp_familiar_pt”). Ultimately, a patient’s perceived pros and cons of ACP were the 

key determinants of their readiness for engagement. Notably, the connection between 

total family functioning (“family_functioning”) and ACP readiness is through common 
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ancestor nodes: “family type” and “careperson_pro” and “careperson_con”, 

representing a lack of causal linkage between family functioning and readiness for ACP 

engagement. As a result of this learning operation, there were 8 arcs in the final BN 

representation (DAG) which are well-supported by the data (at 95% confidence).  

 

Figure 11 Final Bayesian Network 

Arc thickness represents the strength of the relationship between two nodes. Dashed 

lines represent insignificant relationships (presented in less than 95% of the bootstrap 

simulations) while solid lines represent significant arcs. Thicker arcs are more 

significant in explaining the data. 

Table 20 Variable description for the BN structure 

Node Description 

exp_resuscitate Patient’s prior experience of being resuscitated 

comorbidity Comorbidity level based on the Modified Charlson’s score 

family_type Family background (from the LCA) 

understanding Self-rated understanding of current illness 

counseling Self-rated quality of care provider information process 

acp_familiar_pt Patient’s prior awareness of legally bound ACP 

acp_familiar_cg Caregiver’s prior awareness of legally bound ACP 

patient_pro Patient’s perceived pros of ACP 

patient_con Patient’s perceived cons of ACP 
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careperson_pro Caregiver’s perceived pros of ACP 

careperson_con Caregiver’s perceived cons of ACP 

Directives Readiness for advance directive documentation 

DPAHC Readiness for durable power of attorney for health care 

GOAL_fam Readiness for goal of care discussion with the family 

GOAL_dr Readiness for goal of care discussion with the care provider 

CPR_fam Readiness for LST use discussion with the family 

CPR_dr Readiness for LST use discussion with the care provider 

 

10.3.2 Parameter learning: model-implied probability parameters 

Table 21 shows posterior probabilities acquired from the exact inference 

of the final BN on each of the evidence variables, without adjusting for other variables 

(additional conditioning). In terms of the magnitude of posterior probability change, 

there were relatively high relationships between changing the pros and cons of ACP 

and the likelihood of a patient being ready for ACP, compared to the other variables. 

Increasing pro from low to high and decreasing con from high to low were found 

favorable for any ACP behaviors. If “Resuscitation experience” was related to the 

patient or relative themselves, we would expect a higher probability of a patient being 

ready for ACP in all domains. Comorbidity also played a similar role as prior 

experience, of which the probability of being ready for ACP increases with higher 

comorbidity (i.e. having metastatic cancer). Family type also affects the posterior 

probability, observing a complex family would result in a relatively low probability of 

a patient being ready for ACP (35.1% ready for advance directives vs 73.4% ready for 

DPAHC), compared to an enmeshed family (37.2% ready for advance directives vs 

75.1% ready for DPAHC). However, if comparing the effect of resuscitation 

experience, comorbidity, and family type to the patients’ pros and cons changes, their 

effects were relatively trivial. Overall, ACP nodes dominated the sensitivity among 

themselves (see Figure 12). 
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Table 21 Conditional probability query and average sensitivity values  

Evidence 

Types of advance care planning 
Average 

sensitivity 
Directiv

es 
DPAHC 

GOAL 

_fam 

GOAL 

_dr 

CPR_fa

m 
CPR_dr 

Advance directive (Directives) 

0.250    Ready N/A 0.770 0.712 0.678 0.821 0.851 

   Not ready N/A 0.737 0.640 0.635 0.596 0.584 

Goal discussions with family (GOAL_fam) 

0.250    Ready 0.395 0.777 N/A 0.882 0.771 0.756 

   Not ready 0.320 0.694 N/A 0.188 0.497 0.536 

Life-sustaining treatment discussions with family (CPR_fam) 

0.116    Ready 0.447 0.783 0.756 0.693 N/A 0.894 

   Not ready 0.207 0.677 0.477 0.562 N/A 0.237 

DPAHC 

0.083    Ready 0.380 N/A 0.691 0.679 0.710 0.715 

   Not ready 0.340 N/A 0.593 0.566 0.587 0.586 

Goal discussions with doctor (GOAL_dr) 

0.070    Ready 0.386 0.782 0.904 N/A 0.723 0.733 

   Not ready 0.341 0.689 0.225 N/A 0.598 0.589 

Life-sustaining treatment discussions with doctor (CPR_dr) 

0.067    Ready 0.461 0.785 0.739 0.699 0.889 N/A 

   Not ready 0.174 0.673 0.512 0.547 0.228 N/A 

Experience prior resuscitation (exp_resuscitation) 

0.029 
   Self 0.386 0.775 0.714 0.711 0.728 0.733 

   Relatives 0.381 0.795 0.726 0.732 0.708 0.720 

   Other 0.370 0.749 0.667 0.651 0.679 0.683 

Comorbidity (comorbidity) 

0.017    High 0.376 0.752 0.674 0.658 0.694 0.701 

   low 0.368 0.748 0.664 0.648 0.674 0.677 

Family background (family_background) 

0.007 
   Enmeshed 0.372 0.751 0.670 0.654 0.685 0.690 

   Distant 0.372 0.750 0.666 0.648 0.683 0.689 

   Complex 0.351 0.734 0.641 0.626 0.629 0.618 

Patient’s perceived pro of ACP (patient_pro) 

0.006    High 0.417 0.859 0.769 0.763 0.830 0.825 

   Low 0.316 0.621 0.547 0.520 0.504 0.518 
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Patient’s perceived con of ACP (patient_con) 

0.004    High 0.304 0.658 0.542 0.510 0.512 0.461 

   Low 0.425 0.825 0.771 0.768 0.819 0.868 

Caregiver’s perceived pro of ACP (careperson_pro) 

0.002    High 0.375 0.768 0.683 0.670 0.696 0.696 

   Low 0.366 0.732 0.652 0.632 0.664 0.671 

Caregiver’s perceived con of ACP (careperson_con) 

0.003    High 0.361 0.723 0.637 0.615 0.651 0.655 

   Low 0.378 0.772 0.692 0.681 0.703 0.707 

Family functioning (family_functioning) 

N/A    High 0.370 0.750 0.667 0.651 0.680 0.684 

   Moderate 0.369 0.746 0.666 0.651 0.675 0.680 

Awareness PT (acp_familiar_pt) 

N/A    Ever 0.376 0.764 0.686 0.676 0.696 0.702 

   Never 0.368 0.746 0.662 0.645 0.675 0.678 

Awareness CG (acp_familiar_cg) 

N/A    Ever 0.374 0.763 0.681 0.668 0.691 0.695 

   Never 0.368 0.743 0.660 0.642 0.673 0.677 

Quality of medical counseling (counselling) 

N/A    Good 0.370 0.750 0.668 0.652 0.679 0.679 

   Poor 0.369 0.743 0.659 0.639 0.678 0.678 

Understanding of illness (understanding) 

N/A    Good 0.371 0.753 0.672 0.658 0.682 0.687 

   Poor 0.366 0.734 0.651 0.630 0.669 0.670 

Remarks: N/A = not applicable (any change in context of the local conditional probability with N/A 

sensitivity did not affect the posterior probability of ACP nodes) 
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Figure 12 Bayesian network with marginal probability 

Redder nodes (rectangles) denote increased sensitivity to change of ACP variables (denoted by ). 

Grey nodes are variables in which changes in local conditional probability will not be attributable to 

changes in the target nodes. Tick marks at the lower right indicate that the probability values were 

updated. 

 

To operate an intervention analysis, we identified four modifiable 

variables (targets) in which causal pathways to ACP readiness were found (i.e., 

patient’s perceived pros and cons, and caregiver’s perceived pros and cons). The 

analysis involved modifications of the original BN structure to create a causal BN. The 

four targets required four structure operations to simulate the intervention effect, 

resulting in significant changes in model-implied probability parameters as denoted by 

Bayes’s factors. Table 22 shows the impact of the modification on the marginal 

probability of the ACP outcomes. The intervening patient’s cons were the most likely 

causal hypothesis (extreme evidence, BF = 162.993). The modifications of the patient’s 

pros and cons demonstrated larger effects compared to modifying the caregiver’s pros 

and cons (see Table 23). To illustrate, increasing a patient’s pro would have a higher 

impact on the DPAHC, while reducing their con would have a greater impact on the 

other five ACP domains. 
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Table 22 Marginal probability of ACP outcomes in different causal Bayesian 

Networks  

Network  Directives DPAHC GOAL_fam GOAL_dr CPR_fam CPR_dr BF* 

Original BN 0.352 0.741 0.635 0.646 0.691 0.687 Ref. 

Intervene 

patient_pro 
0.333 0.667 0.582 0.596 0.619 0.650 26.08 

Intervene 

patient_con 
0.318 0.704 0.577 0.590 0.610 0.584 162.99 

Intervene 

careperson_pro 
0.350 0.735 0.630 0.641 0.685 0.681 80.23 

Intervene 

careperson_con 
0.351 0.741 0.634 0.644 0.689 0.684 32.65 

Remarks: *Bayes factor (BF); BF >10 is considered strong evidence supporting an alternative (causal) 

BN structure 

Table 23 Average causal effect of hypothetical interventions 

ACP Intervention* (𝐼𝑛𝑡) 
𝑃(𝐴𝐶𝑃|𝑑𝑜(𝐼𝑛𝑡)

= 𝑙𝑜𝑤) 

𝑃(𝐴𝐶𝑃|𝑑𝑜(𝐼𝑛𝑡)

= ℎ𝑖𝑔ℎ) 
CE 

D
ir

ec
ti

v
es

 

patient_pro 0.322 0.389 0.067 

patient_con 0.422 0.273 0.149 

careperson_pro 0.348 0.354 0.006 

careperson_con 0.354 0.348 0.006 

D
P

A
H

C
 

patient_pro 0.633 0.839 0.206 

patient_con 0.809 0.659 0.150 

careperson_pro 0.724 0.754 0.030 

careperson_con 0.765 0.711 0.054 

G
O

A
L

_
fa

m
 patient_pro 0.555 0.712 0.157 

patient_con 0.755 0.501 0.254 

careperson_pro 0.622 0.644 0.022 

careperson_con 0.659 0.602 0.057 

G
O

A
L

_
d
r 

patient_pro 0.572 0.715 0.143 

patient_con 0.763 0.515 0.248 

careperson_pro 0.632 0.655 0.023 

careperson_con 0.676 0.605 0.071 

C
P

R

_
fa

m
 patient_pro 0.578 0.820 0.242 

patient_con 0.856 0.504 0.352 
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careperson_pro 0.676 0.701 0.025 

careperson_con 0.702 0.674 0.028 
C

P
R

_
d
r 

patient_pro 0.626 0.771 0.145 

patient_con 0.891 0.453 0.438 

careperson_pro 0.676 0.690 0.014 

careperson_con 0.688 0.680 0.008 

CE: Causal effect. 

Remarks: * the intervention target increases the perceived pros of ACP (thus CE = 𝑃(𝐴𝐶𝑃|𝑑𝑜(𝑝𝑟𝑜) =

ℎ𝑖𝑔ℎ) −  𝑃(𝐴𝐶𝑃|𝑑𝑜(𝑝𝑟𝑜) = 𝑙𝑜𝑤) and decreases the perceived cons of ACP (thus CE = 

𝑃(𝐴𝐶𝑃|𝑑𝑜(𝑐𝑜𝑛) = 𝑙𝑜𝑤) −  𝑃(𝐴𝐶𝑃|𝑑𝑜(𝑝𝑟𝑜) = ℎ𝑖𝑔ℎ)).  
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CHAPTER 4 

DISCUSSION AND CONCLUSION 

We applied descriptive qualitative methods in the first phase of our study 

to understand older patients with cancer and their families regarding ACP engagement. 

While our informants saw ACP as an advantageous activity, they expressed several 

aspects of hindrance. The original questionnaire was modified in terms of the number 

of items and context suitable for the Thai culture, which could be sensitive to ACP 

activities. In the second phase, we subsequently asked older patients and their 

caregivers to examine their perceptions regarding ACP and examined whether those 

perceptions were interconnected with the readiness for ACP engagement, of which the 

potential relationships were learned from the qualitative study.  

1. Qualitative Part 

The qualitative study examined the perceptions of elderly cancer 

patients and their caregiving family members regarding ACP. Participants represented 

families with diverse socioeconomic backgrounds, often comprising multiple 

generations, and included elderly patients with various types of cancer, including those 

with metastatic disease. However, all of our caregiver informants were female. Three 

key concepts influencing ACP engagement were identified as behavioral modifiers. 

Families’ behaviors toward ACP were shaped by a combination of perceived benefits 

and barriers, as well as life experiences or cues encountered during their cancer journey. 

Additionally, our findings revealed variations in benefits, barriers, and cues to a 

patient’s ACP engagement depending on whether the respondent was a patient or 

caregiver, aligning with observations from previous studies on ACP in older 

adults.169,170 

 

1.1 ACP as an Opportunity (Pros of ACP) 

Participants expressed the belief that ACP provides a beneficial 

opportunity for cancer patients to ensure their treatment preferences are respected by 

empowering surrogates to act on their behalf. These perceived benefits align with 

findings from earlier research on older adults and those with chronic illnesses.171–173 
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ACP was also seen as a means of gaining control over end-of-life care.174,175  

Furthermore, participants highlighted the value of ACP as a chance to reflect on 

personal preferences and share these with family and healthcare providers. This is 

consistent with a study from South Korea,176 which found that the ability to assert one's 

medical care preferences was a primary motivation (38.9%) for making end-of-life 

decisions. 

 

1.2 Barriers or disadvantages (Cons of ACP)  

Several factors hindered the acceptance of ACP among patients, 

families, and healthcare professionals.177 Systematic reviews have identified challenges 

such as patients’ limited knowledge of their conditions and ACP, as well as cultural and 

personal beliefs influencing attitudes toward ACP.170,178 Although living wills have 

been legally recognized in Thailand for over a decade and various ACP documents, 

such as the Bao Jai (Relieving) booklet and Thai standard forms, are available,45 our 

informants (both patients and caregivers) were unaware of their existence. This lack of 

awareness may complicate the articulation of end-of-life preferences in Thailand, 

especially as older adults often have distinct wishes for their care.179  Additionally, ACP 

is sometimes perceived as a conversation that conveys distressing information, which 

may cause stress for patients, families, and even healthcare providers.177,180–182  This 

study found that fear of delivering bad news is a significant barrier to ACP engagement. 

Families often worried that discussing ACP could distress their loved ones, reduce their 

motivation, or impair their ability to cope with cancer treatment. These concerns 

sometimes led families to avoid initiating discussions about values and end-of-life care, 

or even to collude with healthcare providers in withholding unfavorable news.45 

Compounding this, elderly cancer patients might hesitate to share their true wishes out 

of concern for burdening their families. This cultural sensitivity has been noted in 

earlier studies on Asian families.178 Despite this, studies report that 87% of general 

cancer patients and 95% of metastatic or advanced cancer patients in Australia and 

Thailand183,184 prefer to be informed about their condition. However, older cancer 

patients often accept only the amount of information shared by their physician.184 
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1.3 Cues for Initiating ACP 

There are no universal guidelines for when ACP conversations should 

begin, However, previous research suggests they could be prompted by cues, such as 

the patient initiating the topic, being diagnosed with a new life-limiting illness, or 

experiencing changes in their health status.177,185 We found that cues for ACP 

discussion include conformity with religious principles regarding being mindful of 

health, which was applicable in both Buddhism and Islam, multiple comorbidities or 

awareness of a poor prognosis, and trust in the physician. The relevance of ACP with 

religious beliefs was also expressed but our participants stated more clearly that the 

religious principle they felt connected with the intention for ACP was mindfulness, 

unlike God’s influences reported in another context.186 Healthcare providers who 

recognize these cues—or foster trusting relationships with patients and families—may 

be better positioned to initiate ACP discussions more effectively. 

 

2. Quantitative Part 

2.1 General discussion of the main findings 

This cross-sectional study collected data from multiple sources on stages 

of readiness for ACP engagement and proposed family-related factors from 279 

families (558 individuals) of older people with solid organ malignancies and their 

primary caregivers who were visiting a university hospital for radiotherapy. The median 

age of the patients was 68.5 years and the majority of the caregivers were in their 50’s. 

The patient’s cancer types were distributed similarly to the target population.187  

In the oncology setting, ACP can be implemented at several points of 

care in the cancer care stream, for example, at initial diagnosis, advanced stage, or in 

the terminal phase (prognosis <12 weeks).188 Bestvina and Polite suggest that there is 

no consensus on when and where the proper circumstances for implementing ACP 

should be for cancer patients.188 In these situations, the roles of nurses, psychiatrists, 

and palliative care specialists are mentioned. However, conducting an ACP session can 

be time-consuming and has become a major concern in oncology settings.188,189 Some 

oncologists perceive that such discussions would take away the patient’s hope, thus 



95 

 

 

 

approximately 40% avoided initiating discussions regarding prognosis until being 

asked, or when the patient’s life was near the end.190 As a result, discussions pertaining 

to end-of-life issues were more commonly (55%) held among inpatients rather than 

outpatients;191 however, it may be too late when older patients become hospitalized as 

almost one-third of them are cognitively impaired.192 

2.2 Readiness for ACP engagement in elderly cancer patients 

Thai elderly cancer patients had variable readiness towards different 

ACP behaviors. Participating in discussions about the goal of care and using LST were 

behaviors that were more common in families than with doctors. In addition, the 

patients were more likely to be in the “action” or “maintenance” stages for discussing 

goals than life-sustaining machines. This could reflect the feasibility of discussing 

medical topics in non-clinical contexts in which the families require professional 

suggestions for informed decision-making.193 Some studies demonstrated the 

importance of materials for life-sustaining treatment decision-making, such as 

participation in the effects of short video information (24% became uninterested in CPR 

and 0% became interested in CPR)194 and computer-aided applications.195  

It was notable that a large number of patients had never engaged in 

legally bound ACP (making a DPAHC and documenting a living will), despite the 4% 

and 20% prevalence of prior awareness of the legalized ACP and surrogate decision-

maker appointment, respectively. While participants mostly heard about ACP from 

health professionals, television programs were the second source of ACP awareness in 

both patients (3%) and caregivers (7%). This result highlights a significant gap in 

legalizing ACP and implementing such practices in real clinical practice for patients 

with cancer as potential target users. A large survey among 2,394 individuals in a 

Northeastern Thai community showed that awareness regarding Section-12 of the 

Health Act (2009) were comparable (24%) to our study, but 13% of individuals who 

were unaware insisted they did not want to engage in these activities.66 While compared 

to other countries such as Australia and Taiwan where palliative care provision is highly 

developed,196 patients and caregivers’ awareness and experience with ACP were higher 

(33% and 48.5%, respectively).25,197   

2.3 Family mechanisms and readiness for ACP engagement  
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Advance care planning is a process of patient-family-provider 

communication. This study shows that family types, family functioning, and individual 

family member thoughts influence ACP engagement, consistent with previous 

studies.21,198 To elaborate, a family member who is an only active child may conceal 

the actual information from the patient (as indicated by family #17). This phenomenon 

was also found in other studies.45,199 In our study, almost all families had high or 

moderate levels of family functioning. This finding is not surprising for a family-

oriented country such as Thailand, even after the COVID-19 pandemic.200 Our study 

also demonstrated a similar influence of family functioning with other studies,33 but 

with a much lower effect size. This can be explained through causal relationships in the 

Bayesian network. Our causal conception shows a lack of effect from family 

functioning to the patient’s readiness for ACP. These findings suggest that family 

functioning itself might not affect patient’s perceptions. Also, we showed that the 

patient’s and caregiver’s perceptions of ACP were vastly discordant. Therefore, we 

believe it might not be effective to encourage caregiving family members to support the 

other, listen and communicate effectively, respond to emotion, or arrange roles for 

caregiving in order to promote the elderly’s engagement in ACP. Instead, we argue that 

receiving support from ACP facilitators to enhance the perceived pros and cons of ACP 

can better motivate the patient’s engagement in ACP. Conceptually and statistically, 

although Bayesian networks can represent associational, causal, or complete 

relationships,162 we cannot be certain that our causal pathways are correct. This 

argument is based on the hypothesis of testability of the causal network, which is 

justified by likelihood evidences.166  

 

ACP discussions with families and care providers 

It is recommended that ACP should start with a conversation to elicit 

and understand the individual’s preferences, then one may consider, or be invited to,  

document the preferences.15,16 We found that overall, approximately one-third of the 

patients were not ready for discussions on ACP. The proportions of unprepared patients 

were similar to a small study of cancer patients in the United States (n = 13).201 This 

suggests that two-thirds were ready but never had ACP discussions with their care 

providers. A systematic review showed that discussions between doctors and families 
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about ACP are considered complex doctor-family-patient interactions.21 In Korea, 

doctors might see ACP as difficult, mainly because the circumstance is too late; patients 

become sick (50.6%) and incapable of processing ACP (58.4%), or the caregiver 

protects their patients from ACP (29.2%).65 Findings in Thailand showed that doctors 

themselves are sometimes reluctant to initiate discussions of ACP because of certain 

challenges, including lack of communication skills and experience, resistance from 

patients and caregivers, and the doctor’s uncertainty in their prognosis, which can lead 

to a conspiracy of silence among doctor and caregivers.45  

We found ACP-related perceptions among patients and caregivers were 

rarely congruent, except for (small agreement) the timing of ACP and the effects of 

ACP in the sense of control and mindfulness. However, in general, the patients tended 

to see ACP discussions as suitable for their current health state. This is similar to the 

thoughts of adult advanced cancer patients in Taiwan202 and in the US.62 Further, our 

Bayesian network demonstrates patient cons have a greater influence on ACP 

discussions than the pros, and the caregiver’s perceptions have a minor influence on the 

ACP. From our causal network and perception consistency analysis, we understand 

better why some family members hinder patients in ACP (perspectives disagreement 

and lacking links from family functioning to patients’ and caregivers' perceptions), or 

instead experience patient distress when inadvertently allowing or preventing the 

patient from discussing ACP.45,186  

We identified perception targets for intervention to target the patient’s 

decisional balance (perceived pros and cons of ACP), but not explicit methods. This 

leads to requirements for further intervention designs and tests if the study concept can 

be useful. A previous study demonstrated a good case of the intervention design.203 In 

that study, study brochures provided two stories of patients who had and did not have 

ACP, showing content promoting pros (i.e., benefit for spouse and children when a 

husband had ACP) and addressing cons (i.e. regret of a daughter whose mother did not 

have ACP).Based on our qualitative findings, the story of family #12 can also be used; 

the regret that the patient had kept his plan with himself because he thought his wife 

would disagree can be used for intervention design applying the decisional balance 

concept. 
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Documenting advance directive/living will and DPAHC 

In Thailand, the law indicates that individuals can have a living will and 

nominate a person in the DPAHC to act on behalf of the patient for the documented 

preferences in a living will.18 We found that the readiness for these two types of 

documentation was remarkably low, which can be indirect evidence of low ACP 

knowledge in elderly cancer patients in Thailand.66  

Our Bayesian network demonstrates the potential intervention effects on 

patients’ decisions for creating a DPAHC and advance directives differently. 

Interventions that target the patient’s perceived pros of ACP may produce a higher 

effect size than the cons for DPAHC. On the other hand, the effects of modifying a 

patient’s perceived cons of ACP slightly dominate when the target outcome is a living 

will. To arrange contents for the intervention, the messages of family #10 can be 

applied, which are “there will be someone to ensure what the patient wants – if you 

nominate your trusted persons as a healthcare proxy” and “although documented 

preferences might not be up to date – however if you make one – they can be a guidance 

for the loved ones”.  

 

3. Strength, limitations, and implications 

3.1 Strengths 

Many studies have investigated readiness for ACP and related 

perceptions of individuals in various populations, with limited studies conducted among 

cancer patients. Among the several studies examining readiness for advance care 

planning, this study includes the largest number of participants to date.67 In addition, 

we applied an exploratory-sequential mixed methods approach to develop a culturally 

appropriate questionnaire. We also acquired a valid questionnaire construct, based on 

the Decisional Balance concept, using a robust model evaluation (dynamic fit index) 

for the subsequent cross-sectional study. Secondly, this is the first study comparing the 

views of cancer patients and the referential views of their caregivers towards ACP. This 

approach provides information regarding discrepancies in views towards ACP, both 

descriptively and analytically, which adds insight into why inconsistent family 
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processes exist and how a conspiracy of silence can, at least partially, be explained by 

this phenomenon. 

Furthermore, we applied Bayesian network structure learning and 

inference to explain complex relationships between several variables. This approach is 

flexible and efficient for capturing such relationships by incorporating non-parametric 

(probabilistic) principles. Using Bayesian networks to model observational data allows 

for the integration of expert knowledge or new information as updated priors for the 

original parameters learned from the data. To enhance the robustness of Bayesian 

networks for causal reasoning, we employed several strategies, including qualitative-

study-guided variable selection, temporal constraints, expert knowledge integration, 

and model comparison across various methods. An additional advantage of Bayesian 

networks is their ability to assess the sensitivity of variables to contextual changes. We 

found that, apart from ACP behaviors, prior experience in resuscitation, higher 

comorbidity, and specific family backgrounds were sensitive to the overall probability 

of ACP motivations. This was evident when new data or beliefs modified the prior 

probabilities associated with these three variables. For example, if the network and its 

parameters are applied in a similar setting with a higher prevalence of patients with 

resuscitation experience, model users should anticipate potential changes in overall 

ACP readiness (as both marginal and conditional probabilities are susceptible). This 

feature enables the network to identify potential generalizability issues. Additionally, 

if this model is to be applied by decision-makers, they should prioritize collecting data 

on 1) resuscitation experience, 2) comorbidity profile, and 3) family types. By updating 

the structure's priors with this information, decision-makers can better estimate the 

likelihood of ACP engagement readiness in new settings 

 

3.2 Limitations 

This study has several limitations. First, in the qualitative phase, we 

derived our qualitative descriptions from the families of several patients who required 

radiotherapy. Thus, the findings of this study might have limited generalizability to 

cancer patients in other settings. Additionally, we had a relatively low response rate.  
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This may reflect the unfamiliarity with ACP among most Thai families 

or be partly attributable to our strict protocol on patient’s safeguard, which only allowed 

the interview to be conducted in our consultation room located in the hospital’s clinic.   

Moreover, of the study patients, all of their caregivers were female. 

Therefore, the data on caregivers’ perspectives could be biased toward gender-related 

experiences. However, to address this potential bias, we consulted two debriefers with 

extensive experience in palliative care and oncology to confirm whether the saturation 

of qualitative information was sufficient to draw at least tentative conclusions regarding 

a better understanding of attitudes toward ACP, and they agreed upon the capability of 

the available information to represent the majority of both male and female caregivers’ 

attitudes they have seen. 

Second, in the cross-sectional study, we also experienced an 

unexpectedly low response rate from the invited families, patients, and/or caregivers 

due to personal constraints and discomfort in discussing ACP topics. This finding could 

inform future researchers seeking to collect data on a similar topic from both older 

cancer patients and their caregivers, highlighting the potential for volunteer bias. 

However, it is possible that this study provides unbiased prevalence estimates of the 

stages of readiness, as the low response rate is consistent with findings from several 

previous studies.23 In addition, we invited all eligible patients and caregivers through 

consecutive sampling and ensured a balanced sex distribution in the sample. Our post-

hoc comparison found that the proportion of patients who were not ready for ACP was 

similar between participants and non-participants (22% vs. 26%, respectively). 

Moreover, we tracked the cumulative prevalence of ACP readiness (i.e., goal of care 

discussions with physicians) throughout the data collection process and did not observe 

significant fluctuations in the cumulative prevalence, which remained consistently 

close to 26% for ACP discussions. 

Third, there were various issues arising from the Bayesian network 

analyses. First, Bayesian network structure learning (algorithmic production of causal 

graph) could yield a biased directed acyclic graph (i.e., the presence of spurious 

relationships or arcs) if there are any unobserved variables, because the learning 

algorithm only identify likely independence corresponding to the given variables and 

the dataset. Nevertheless, our in-depth qualitative guidance could help mitigate this 
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bias. Apart from that, Bayesian networks require modeling relationships among 

variables in a one-way direction and operate as a static model, while interactions can 

change over time. In addition, the fact that we applied a discrete network may have 

resulted in some loss of information from the original nature of certain continuous and 

ordinal variables. Since we discretized readiness for ACP engagement into “ready” and 

“not ready,” the information learned from the model for the target patients would be 

limited to motivating individuals in the “pre-contemplation” or “contemplation” stages 

to move toward the “preparation”, “action”, or “maintenance” stages. While such 

interpretations could be relatively rigid, we believe that they still provide significant 

insights into promoting motivation for ACP due to the distinct processes of change 

between pre-contemplation and contemplation compared with the higher stages.101 

Furthermore, building a Bayesian network and making probabilistic inferences cannot 

confirm that interventions would produce the same effects in real-world settings. Its 

application requires further investigation, such as assessing the cost of interventions 

and considering influences from caregivers or care provider behaviors.140  

 

3.3 Implications 

3.3.1 Clinical implications 

Thai families adhere to strong family-oriented values, such as seniority, 

filial piety, a conspiracy of silence, and a family system that treats older persons as 

revered figures.45,204 We also demonstrate that families of Thai elderly cancer patients 

hold similar views. Several contemplations and perceived barriers can hinder a person’s 

motivation to engage in ACP. Nevertheless, we identified signals of readiness for ACP 

that include system triggers (e.g., high comorbidity), external cues related to relational 

autonomy (e.g., feeling like a burden to family), and a trusting doctor-patient 

relationship. Oncology staff can prioritize highly morbid elderly cancer patients and 

coordinate with the treating clinicians to initiate ACP discussions. Furthermore, we 

suggest that the type of family structure can provide valuable clues for clinicians or 

nurses when considering whether to invite a patient to engage in ACP. Physicians 

should understand the family dynamics, as ACP engagement is more probable in 

enmeshed families than in families with complex or unclear decision-making patterns. 
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However, readiness for ACP engagement should be assessed before initiation to avoid 

inducing emotional discomfort.16,193 Our qualitative findings also support previous 

studies in Asian populations, which suggest that participating in ACP may cause certain 

distress among elderly cancer patients and their families.56,74,205 Therefore, the process 

of engaging Thai elderly cancer patients in ACP should be approached with extra 

caution to minimize emotional distress. 

Although concerns related to ACP in Thailand seem substantial, we 

identified a significant opportunity for families and clinicians to become ready to 

engage in ACP. Between half and two-thirds of elderly cancer patients demonstrated 

preparedness for ACP; therefore, patients should still be asked or invited to participate 

in ACP discussions. In addition, ACP discussion (for goals of care and LST use) with 

clinicians can be the first step because the clinician can assess perceptions, 

understandings, preferences regarding medical care, and readiness for any type of ACP, 

by being aware that the patient is ready for discussion, there will be more possibility to 

proceed to other types of ACP such as DPAHC or advance directive documentation. 

Nevertheless, patients who are not ready to engage in ACP should not be left unengaged 

simply because they are at risk of psychological distress, given the several benefits of 

ACP for the elderly.55 In cases where the patient is not ready, we suggest that the 

clinician or ACP facilitator focus on enhacing the pros and mitigating the cons of ACP 

as experienced by the elderly cancer patient. This strategy can yield the highest impact 

in promoting the patient’s readiness for ACP. We recommend using the process of 

motivational interviewing to engage patients who are not ready (in the “pre-

contemplation” or “contemplation” stage) in clinical settings, as motivational 

interviewing facilitates the establishment of trust between the clinician or nurse and the 

patient while fostering a favorable decisional balance.206,207 Having the primary 

oncologist provide disease-related information and initiate discussions of ACP allows 

patients to receive accurate information from a trusted physician.23,45 However, 

promoting ACP engagement by enhancing patient’s perceived pros and mitigating 

perceived cons of ACP also requires significant awareness of inconsistencies in views 

toward ACP between the patient and their family members. The caregiver may show 

signs of discomfort or disagreement during the ACP session. Therefore, promotion of 
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motivational strategies should be conducted in a manner that balances family 

satisfaction with the patient’s right to protect their autonomy. 

3.3.2 Public health implications 

Among elderly cancer patients, particularly in southern Thailand, our 

findings demonstrate a positive tendency to engage in discussions of ACP with their 

clinicians (being in preparation for ACP) despite a lack of experience (i.e., a small 

number of patients have discussed ACP with their clinicians). This highlights an 

opportunity for the Ministry of Public Health and the National Health Security Office 

to oversee ACP practice in the cancer population in Thailand. As the proportion of 

elderly individuals within the cancer population in Thailand increases,9 the systematic 

provision of ACP should prioritize older patients. We found that the patients in this 

study included those who were newly diagnosed and those undergoing ongoing 

radiotherapy, yet they lacked ACP experience with their clinicians. For hospitals that 

serve cancer patients, administrators should identify appropriate opportunities within 

the care pathway to assign formal roles for ACP facilitators. This recommendation for 

promoting ACP may require additional resource support. We believe that efficient time 

and personnel allocation would enable the systematic provision of ACP for a large 

number of prepared elderly cancer patients in Thai oncology settings. 

 Furthermore, we recommend that national health promotion and 

educational bodies (e.g., the Thai Health Promotion Foundation and the Thai Hospice 

and Palliative Care Society) focus on campaigning based on the stage of change in ACP 

readiness profiles among cancer patients. Different activities may require unique 

approaches. As guidelines emphasize the importance of a gentle introduction to ACP 

and suggest advance directive documentation only if suitable, we propose that the first 

step should encourage ACP discussions between clinicians or other healthcare 

providers through the processes of consciousness raising, dramatic relief, and 

environmental reevaluation. These first-step recommendations are also supported by 

our Bayesian inference, which indicates that once elderly patients feel more prepared 

or ready for the discussion, their likelihood of engaging in other types of ACP increases 

significantly. A recent study highlights possible ways to implement such strategies, 

including portraying scenarios where decision-making capacity is limited during a 
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critical illness or demonstrating how ACP can benefit patients when discussing it with 

family members. These processes, delivered through various forms of media, can 

address concerns related to ACP—such as the discomfort of thinking about an 

undesirable future with loved ones—while also emphasizing the benefits of ACP (i.e., 

allowing introspection of personal values and conveying personal preferences to loved 

ones with a clear message, which may reduce anxiety). After ACP discussions with 

care providers have been established, additional in-depth education regarding 

documentation can be supplemented with printed educational materials, 

encouragement, or invitations from designated personnel, including clinicians, nurses, 

social workers, or health volunteers, depending on the context and available resources. 

 

3.3.3 Research implications 

In the qualitative study, all caregivers of the study patients were female. 

Future studies should include more male caregivers to evaluate any sex-based 

differences in perceptions and experiences. Additionally, an in-depth analysis, such as 

examining male-to-female perception consistency or conducting a confirmatory factor 

analysis on the invariance fit of the decisional balance structure between male and 

female caregivers, may be conducted to quantitatively test equivalency. Our CFA 

models demonstrated an acceptable fit for the observed data with a slightly rigid 

specification based on the original pros and cons model. Future studies could explore 

whether a higher-order model would be both statistically and theoretically sound. 

Our study pioneered an investigation into the relationship between 

patients’ and caregivers’ perceptions of ACP, highlighting how the pros and cons are 

intertwined. However, other constructs in the TTM, such as the process of change and 

self-efficacy, were not examined. Future research can explore different processes of 

change between patients and caregivers. Additionally, ACP engagement behaviors in 

caregivers (e.g., caregiver involvement in the patient’s ACP) and care providers (e.g., 

readiness of care providers to initiate the conversation) warrant further investigation. 

Furthermore, ACP might be accomplished at various levels within a community, such 

as through discussions between patients and their friends or other non-professional 

contacts. Therefore, future studies should examine ACP motivators among other 
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parties, such as community members (potential ACP facilitators or volunteers) or 

religious leaders, and how this holistic readiness might promote consistency between 

patients’ preferences and the actual care they receive. 

We modeled complex relationships among several psychosocial 

variables, including the pros and cons of ACP and readiness to engage in various ACP 

behaviors, using a discrete Bayesian network. This approach carries several limitations, 

such as the nature of the data used (e.g., continuous or hybrid). Future studies may 

investigate other models to better represent relationships and make inferences about 

ACP and its complex dynamics. Since ACP is part of a long-term dynamic process 

involving patients, families, and doctors throughout the care journey, dynamic Bayesian 

network models could be considered to account for changes in perceptions and 

behaviors over time. Furthermore, investigators may consider applying the learned 

Bayesian network structure to structural equation modeling to capture relationships 

among observed and latent variables. 

Our intervention analysis was generated from hypothetical causal 

reasoning rather than true experiments. Future studies could collect data from 

experimental designs to provide more robust evidence of causal relationships. Changes 

in readiness for ACP could also be investigated over time to assess long-term effects. 

4. Conclusions 

Families of Thai elderly cancer patients perceived that ACP discussions 

are unfamiliar and unnecessary. They believed that such discussions might have low 

utility, could worry patients and family members, take away optimism, and would not 

be appropriate in the current situation. However, they acknowledged that ACP could 

help ensure their preferences would be respected. 

Elderly cancer patients in Thailand were mostly prepared to engage in 

ACP discussions with family members and care providers. However, 65% of patients 

remained in the pre-contemplation or contemplation stage regarding advance directives 

or living wills. The fact that many individuals were prepared to discuss ACP with their 

doctors also suggests that they might have never been invited to do so. Despite a general 

trend of favorable attitudes towards ACP, disagreements regarding ACP remain 
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significant. ACP is perceived as a way to be mindful and have a sense of control over 

future medical care, making the present time an opportune moment to discuss ACP. 

The perceived pros and cons of ACP among older patients with cancer 

in southern Thailand reflect patterns already described in the literature. Pros and cons 

intersect at the stage before individuals transition to the preparation stage. An older 

patient motivated by certain ACP behaviors is also more likely to be ready for other 

ACP behaviors. Documentation of ACP and DPAHC is less likely to occur when other 

ACP behaviors have not yet been embraced. Patients' perceived pros and cons were 

found to have a strong influence on overall ACP behaviors when targeted by 

interventions. Promoting patients’ perceived pros of ACP has a greater influence on 

DPAHC than on other behaviors, while reducing perceived cons of ACP has a stronger 

effect on the remaining behaviors. We suggest prioritizing the reduction of perceived 

cons when time is limited, especially in oncology settings. Personalized pros and cons 

could offer opportunities for designing ACP materials. However, care professionals 

must be aware of the potential for caregivers to hinder patient engagement in ACP, as 

patients often hold different views from their caregivers on many aspects of ACP. 
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Appendix 1. Information sheet for phase 1 (elderly)  
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Appendix 2. Information sheet for phase 1 (caregivers)
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Appendix 4. Information sheet for phase 2 (caregivers)
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Appendix 5. Interview guide (elderly informants) 

Greeting: Good morning/ afternoon, Ms./ Mr. ….. 

Based on what I learned from your response in the interviews earlier, the next 

interviews are about what do you think about advance care planning 

If I may review Advance care planning is a continuous process that clinicians, patients, 

and family communicate the goals and values of care over the course of care. Either 

patient or clinician can initiate ACP, and ACP can be discussions of medical care 

preferences, discussion about time when you are severely ill so you cannot decide for 

them by yourself, and your doctor and family may want to know if you want life-

sustaining treatment, for example, heart or lung machines, to be applied. The 

communication also covers naming the name of surrogate decision making and making 

living will.  

1. How do you feel about your current treatment, or current plan? 

Probe: 1) What do you think about it? 2) How do you feel about the treatment outcome 

(or plan)? 

2. Have you ever planned in advance for your health care or think about a case that 

your health becomes poorer, and you are unable to make decision by yourself?  

Probe: 1) What do you think about ACP (or planning in advance for health care)? 2) 

how do you feel when you are planning (or thinking about planning)? 3) How do you 

decide that ACP is needed? 

3. Have you ever completed advance directives or living will? 

Probe: 1) What do you think about completing the document? 2) how do you feel when 

you are doing (or not doing) it? 3) How do you decide that the document is needed? 

4. Do you think there can be a time that you may need a surrogate to decide on 

behalf of yourself when you are unable to make it by yourself?  

Probe: 1) can you describe how the surrogate will help? 2) how can you decide the 

surrogate? 

5. Is there any information regarding your illness that you need? 
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Probe: 1) diagnosis 2) prognosis (or prediction) 3) trajectory of illness 4) treatment and 

its alternative treatments 

6. Do you think ACP benefits your health care and why? 

Probe: 1) Are there any cons of ACP? Are there any pros of ACP? What extent do you 

think your beliefs/ religions affect the way you see the illness and its treatment? 

7. How likely do you think ACP will benefits you in the future? 

Probe: 1) when will it benefit? 2) in what case it will work? 3) in what situation do you 

think it has cons over benefits? 

8. What do you think your loved ones are thinking about your current health and 

care receiving?  
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Appendix 6. Interview guide (caregiver informants) 

Greeting: Good morning/ afternoon, Ms./ Mr. ….. 

Based on what I learned from Ms./ Mr. … (patient’s name) response in the interviews 

earlier, the next interviews are about what do you think about patient’s advance care 

planning. 

If I may review Advance care planning is a continuous process that clinicians, patients, 

and family communicate the goals and values of care over the course of care. Either 

patient or clinician can initiate ACP, and ACP can be discussions of medical care 

preferences, discussion about time when a patient is severely ill so you cannot decide 

for them by him/ herself, and your doctor and family may want to know if the patient 

wants life-sustaining treatment, for example, heart or lung machines, to be applied. The 

communication also covers naming the name of surrogate decision making and making 

living will.  

1. How do you feel about the patient’s current treatment, or current plan? 

Probe: 1) What do you think about it? 2) How do you feel about the treatment outcome 

(or plan)? 

2. Have you ever thought about planning in advance for the patient’s health care 

or think about a case that the patient health becomes poorer, and he/she is unable to 

make decision by him/ herself?  

Probe: 1) What do you think about ACP (or planning in advance for health care)? 2) 

how do you feel when the patient is planning (or thinking about planning)? 3) How do 

you decide that ACP is needed? 

3. Have you ever completed advance directives or living will with the patient? 

Probe: 1) What do you think about completing the document? 2) how do you feel when 

the patient is doing (or not doing) it? 3) How do you decide that the document is 

needed? 

4. Do you think there can be a time that the patient may need a surrogate to decide 

on behalf of yourself when he/ she is unable to make it by him/ herself?  
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Probe: 1) What do you think about being a surrogate? 2) How do you feel as a 

potentially appointed surrogate decision-maker? 

5. Is there any information regarding the patient’s illness that you need? 

Probe: 1) diagnosis 2) prognosis (or prediction) 3) trajectory of illness 4) treatment and 

its alternative treatments 

6. Do you think ACP benefits the patient’s health care and why? 

Probe: 1) Are there any cons of ACP? Are there any pros of ACP? What extent do you 

think your beliefs/ religions affect the way you see the patient’s illness and its 

treatment? 

7. How likely do you think ACP will benefits the patients in the future? 

Probe: 1) when will it benefit? 2) in what case it will work? 3) in what situation do you 

think it has cons over benefits? 

8. What do you think your loved one (the patient) is thinking about his/ her current 

health and care receiving?  

9. Do you have any precautions to tell me before I interview the patient? 
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Appendix 7. Case record form (elderly participants) 

For the Interviewer: 

 

1. Before starting the interview, ask the patient if they have a hospital identification 

card number from Songklanagarind Hospital. If the patient has one, record the hospital 

ID number in the file: "key_ID_phase2.xlsx" and link it to the Unique ID. If the patient 

does not have a hospital ID, inform them that permission will be requested later to 

retrieve the ID from the database. If the patient does not grant permission, record the 

number as 0000000. If no ID is available or the patient is unsure, record it as 9999999. 

 

2. The interviewer should read each question word-by-word until the end of the 

sentence, then allow a 5–10 second pause for the volunteer to answer. If the volunteer 

does not respond, check if they heard the question by speaking slightly louder in a lower 

tone. If the interviewer determines that the volunteer heard the question but still cannot 

answer within the given time, record the response as Unsure/Declines to Answer. 

 

Section 1: General information about health status and illness  

Before we start, I would like to ask you about … 

# Question Response 

1 In general, what level 

do you think your 

current health is? 

[   ] 1. Excellent 

[   ] 2. Good 

[   ] 3. Fair 

[   ] 4. Poor 

[   ] 5. Bad 

[   ] 8. Not sure 

[   ] 9. Refuse to answer 

2 What extent do you 

think that you can 

understand your 

illness as what has 

been going on? 

[   ] 1. Clearly 

[   ] 2. Partially 

[   ] 3. Very little 

[   ] 4. Not at all 

[   ] 8. Not sure 
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# Question Response 

[   ] 9. Refuse to answer 

3 What extent do you 

think you’re an 

information about 

illness and its 

treatment you have 

received from your 

doctor is  

[   ] 1. Clear 

[   ] 2. Almost clear 

[   ] 3. Very little 

[   ] 4. No information 

[   ] 8. Not sure 

[   ] 9. Refuse to answer 

 

Section 2: Awareness of ACP 

I would like to give you a brief explanation about Advance care planning. Advance care 

planning is a continuous process that clinicians, patients, and family communicate the 

goals and values of care over the course of care. Either patient or clinician can initiate 

ACP, and ACP can be discussions of medical care preferences, discussion about time 

when you are severely ill so you cannot decide for them by yourself, and your doctor 

and family may want to know if you want life-sustaining treatment, for example, heart 

or lung machines, to be applied. Communication also covers naming the name of 

surrogate decision making and making living will.  

Now we will talk about the specific questions involved in advance care planning 

# Question Response 

1 Have you ever heard 

about advance care 

planning? 

[   ] 1. Yes 

[   ] 2. No (skip to section 2) 

[   ] 8. Not sure (skip to section 2) 

[   ] 9. Refuse to answer (skip to section 2) 

2 What types of 

advance care planning 

have you heard about? 

[   ] 1. Advance care planning discussion 

[   ] 2. Advance directives/ Living wills 

[   ] 3. Power of attorney for health care 

[   ] 4. Other 

[   ] 8. Not sure 

[   ] 9. Refuse to answer 
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# Question Response 

3 Where did you hear 

about advance care 

planning 

[   ] 1. Family and friends 

[   ] 2. Medical professionals 

[   ] 3. Internet 

[   ] 4. Television/ radio 

[   ] 8. Other 

[   ] 88. Not sure 

[   ] 99. Refuse to answer 

 

Section 3: stage of readiness for ACP engagement 

Now we will talk about the specific steps involved in advance care planning 

# Question Response Code Action 

1 Are you aware that some people 

do not want to live as long as 

possible if they have a poor 

quality of life? 

[  ] Yes 1 to 2 

[  ] No 0 to 9 

[  ] Unsure 8 to 9 

2 Have you ever thought about 

whether there could come a time 

when having a good quality of 

life would be more important to 

you than living as long as 

possible? 

[  ] Yes 1 to 3 

[  ] Unsure 8 to 9 

[  ] Don’t want to answer 9 to 9 

3 Have you talked about your 

thoughts with a loved one? 

[  ] Yes 1 to 4 

[  ] No 0 to 5 

[  ] Don’t want to answer 9 to 9 

4 When did you do this? [  ] Within the past 6 

months 

1 to 9 

[  ] More than 6 months ago 2 to 9 

[  ] Don’t want to answer 9 to 9 

5 How ready are you to do this? [  ] I am not ready to talk to 

my loved ones 

1 to 6 
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# Question Response Code Action 

[  ] I am thinking about 

talking to my loved ones in 

the next 6 months 

2 to 6 

[  ] I am planning on 

talking to my loved ones in 

the next 30 days 

3 to 6 

[  ] Never thought about 

talking to my loved ones 

about it 

4 to 6 

[  ] Don’t want to answer 9 to 6 

6 Have you talked about your 

thoughts with your doctor? 

[  ] Yes 1 to 7 

[  ] No 0 to 9 

[  ] No regular doctor 2 to 8 

[  ] Don’t want to answer 9 to 9 

7 When did you do this? [  ] Within the past 6 

months 

1 to 9 

[  ] More than 6 months ago 2 to 9 

[  ] Don’t want to answer 9 to 9 

8 How ready are you to do this? [  ] I am not ready to talk to 

my doctor 

1 to 9 

[  ] I am thinking about 

talking to my doctor in the 

next 6 months 

2 to 9 

[  ] I am planning on 

talking to my doctor in the 

next 30 days 

3 to 9 

[  ] Never thought about 

talking to my doctor about 

it 

4 to 9 

[  ] Don’t want to answer 9 to 9 
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# Question Response Code Action 

9 Are you aware that, when people 

get very sick, there are machines 

that can be used to keep them 

alive, such as breathing 

machines? 

[  ] Yes 1 to 10 

[  ] No 0 to 17 

[  ] Unsure 8 to 17 

10 Have you ever thought about 

whether you would want to be 

kept alive on machines if you 

were very sick? 

[  ] Yes 1 to 11 

[  ] No 0 to 14 

[  ] Unsure 8 to 14 

[  ] Don’t want to answer 9 to 17 

11 Have you talked about your 

thoughts with a loved one? 

[  ] Yes 1 to 12 

[  ] No 0 to 13 

[  ] Don’t want to answer 9 to 14 

12 When did you do this? [  ] Within the past 6 

months 

1 to 14 

[  ] More than 6 months ago 2 to 14 

[  ] Don’t want to answer 9 to 14 

13 How ready are you to do this? [  ] I am not ready to talk to 

my loved ones. 

1 to 14 

[  ] I am thinking about 

talking about talking to my 

loved ones in the next 6 

months 

2 to 14 

[  ] I am planning on 

talking to my loved ones in 

the next 30 days 

3 to 14 

[  ] Never thought about 

talking to my loved ones 

about it 

4 to 14 

[  ] I am ready, but my 

loved ones are not 

5 to 14 
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# Question Response Code Action 

[  ] Don’t want to answer 9 to 14 

14 Have you talked about your 

thoughts with your doctor? 

[  ] Yes 1 to 15 

[  ] No 0 to 16 

[  ] No regular doctor 2 to 17 

[  ] Don’t want to answer 9 to 17 

15 When did you do this? [  ] Within the past 6 

months 

1 to 17 

[  ] More than 6 months ago 2 to 17 

[  ] Don’t want to answer 9 to 17 

16 How ready are you to do this? [  ] I am not ready to talk to 

my doctor 

1 to 17 

[  ] I am thinking about 

talking to my doctor in the 

next 6 months 

2 to 17 

[  ] I am planning on 

talking to my doctor in the 

next 30 days 

3 to 17 

[  ] Never thought about 

talking to my doctor about 

it 

4 to 17 

[  ] Don’t want to answer 9 to 17 
 

A living will is not the same as a 

regular will.  This is a piece of 

paper that generally includes a 

statement saying that if a 

person’s condition is thought to 

be terminal or if the person is 

permanently unconscious, then 

the person should not be kept 
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# Question Response Code Action 

alive though life support 

systems. 

17 Have you made out a living will? [  ] Yes 1 to 18 

[  ] No 0 to 19 

18 When did you do this? [  ] Within the past 6 

months 

1 to 20 

[  ] More than 6 months ago 2 to 20 

[  ] Don’t want to answer 9 to 20 

19 How ready are you to complete a 

living will? 

[  ] I am not ready to 

complete a living will 

1 to 20 

[  ] I am thinking about 

completing a living will in 

the next 6 months 

2 to 20 

[  ] I am planning to 

complete a living will in 

the next 30 days 

3 to 20 

[  ] Have not thought about 

it 

4 to 20 

[  ] Don’t want to answer 9 to 20 
 

Naming a health care proxy 

means that you have decided on 

the person that you want to make 

medical decisions for you when 

you are unable.  It also includes 

filling out a form stating that this 

person is your choice for a health 

care proxy. 

   

20 Have you filled out a form 

naming a health care proxy? 

[  ] Yes 1 to 21 

[  ] No 0 end 
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# Question Response Code Action 

21 When did you do this? [  ] Within the past 6 

months 

1 end 

[  ] More than 6 months ago 2 end 

[  ] Don’t want to answer 9 end 

22 How ready are you to name a 

health care proxy? 

[  ] I am not ready to name 

a health care proxy 

1 end 

[  ] I am thinking about 

naming a health care proxy 

in the next 6 months 

2 end 

[  ] I am planning to name 

a health care proxy in the 

next 30 days 

3 end 

[  ] Have not thought about 

it 

4 end 

[  ] Don’t want to answer 9 end 

 

Section 4 

Here are some additional beliefs about issues related to advance care planning.  Please 

tell me how strongly you agree with the following statements 

 

# 
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1 If I make some document such as a 

living will, the physician will stop the 

treatment too soon. 

     

2 It is not necessary for me to preplan my 

advance care plan because when I reach 

a certain age, the physician will not use a 

life-sustaining devices. 
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3 It is not necessary for me to make my 

advance care plan because my personal 

physician knows my decision on 

treatment in the end of life period. 

     

4 It is not necessary for me to make my 

advance care plan because I can always 

make my own decision on my treatment.   

     

5 Making an advance care plan means not 

to be careless for any potential changes in 

health 

     

6 It is not necessary for me to make my 

advance care plan because there might be 

a good reason if I am determined to be 

suffering. 

     

7 Advance care planning is suitable for the 

elderly or people who are more ill than 

me. 

     

8 Health care proxy appointment will make 

the decision-making on my future 

medical care among my family members 

easier. 

     

9 Advance care planning seems difficult 

because I do not like to think about when 

my health is deteriorating. 

     

10 Advance care planning will help me to 

make future decisions more easily if I 

become seriously ill. 
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11 The treating physician is too busy for any 

advance care planning activities 

     

12 Advance care planning will help family 

members make decisions about my 

medical care more easily. 

     

13 Advance care planning is difficult 

because there are too many issues related 

to my future medical care to think about. 

     

14 I am sure that I will receive preferred 

medical care when I am unable to make 

decisions if my physician and my family 

members are knowledgeable of my 

medical care preferences in advance. 

     

15 I feel at ease if I plan and inform my 

physician and my family members about 

my advance care planning. 

     

16 Advance care planning is not suitable for 

me because I make decisions day by day. 

     

17 It is possible that I would not receive 

standard clinical care if I decide to accept 

or refuse some treatment ahead of time. 

     

18 Advance care planning will help me 

control what will happen to me when I 

become unable to make decisions. 

     

19 It is not necessary for me to make an 

advance care planning since my 

preference may change in the future. 
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20 Advance care planning for my future 

medical care makes me feel that I may 

live a shorter life with my family. 
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Appendix 8. Case record form (caregiver participants) 

Part 1: General Information about Yourself  

☞ Please mark or fill in the blanks [  ] for each item that corresponds to your 

information. If you are unsure or feel uncomfortable answering any question, you can 

skip that question or choose 'Unsure/Prefer not to answer.' 

1 Gender [   ] Male  [   ] Female  [   ] Other 

2 Date of 

birth  

Date: _________ Month: ________________ Year: 

_______________ 

3 Occupation [   ] Government employee/State official  

[   ] Private sector employee  [   ] Trading  [   ] Self-employed 

[   ] General labor  [   ] Retired employee  [   ] Agriculture 

[   ] Professional (e.g., doctor, lawyer, architect)   

[   ] Unemployed/Not working 

[   ] Other  [   ] Unsure/Prefer not to answer 

4 Religion [   ] Islam  [   ] Buddhism  [   ] Christianity  [   ] Other 

5 Marital 

status 

[   ] Single  [   ] Married, with children   

[   ] Married, without children 

[   ] Widowed/Divorced/Separated  

[   ] Unsure/Prefer not to answer 

6 Highest 

education 

level 

[   ] No formal education  [   ] Primary school   

[   ] Lower secondary  [   ] Upper secondary 

[   ] Vocational certificate  [   ] Associate degree   

[   ] Higher vocational certificate 

[   ] Bachelor's degree  [   ] Postgraduate degree   

[   ] Unsure/Prefer not to answer 

7 Average Family Income per Month (or in recent months) from all Family 

Members 

 [   ] Less than 5,000 Baht     [   ] 5,001 to 10,000 Baht   

[   ] 10,001 to 20,000 Baht   [   ] 20,001 to 30,000 Baht  

[   ] 30,001 to 40,000 Baht  [   ] 40,001 to 50,000 Baht 
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[   ] More than 50,000 Baht  [   ] Unsure/Prefer not to answer 

8 8. Number of Family Members (do not need to live in the same household), 

Including Yourself ____ 

9 Family Structure of the Patient 

 [   ] The patient lives with their spouse, without children   

[   ] The patient lives with their spouse, with children 

[   ] The patient (possibly with a spouse) lives with children and grandchildren  

[   ] The patient lives with grandchildren  

[   ] Other, please specify: _______________________   

[   ] Unsure/Prefer not to answer 

11 Your Relationship with the Patient 

 [   ] Son/Daughter  [   ] Husband/Wife  [   ] Father/Mother 

[   ] Relative  [   ] Not a relative/Other  [   ] Unsure/Prefer not to answer 

12 If the patient becomes severely ill and unable to make treatment decisions for 

themselves and no prior plans are made, who do you think in the family would 

act as the patient’s representative to make medical decisions? 

 [   ] Yourself      [   ] The patient's children (other than yourself)   

[   ] The patient's spouse (other than yourself) 

[   ] Other family members  [   ] No family members can make the decision   

[   ] Unsure/Prefer not to answer 

 

Part 2: General Information about the patient 

Please mark or fill in the blanks [  ] for each item that corresponds to the patient’s 

information. If you are unsure or feel uncomfortable answering any question, you can 

skip that question or choose 'Unsure/Prefer not to answer.' 

1 Gender [   ] Male  [   ] Female  [   ] Other 

2 Age _____ year_______ month 

3 Occupation [   ] Government employee/State official  

[   ] Private sector employee  [   ] Trading  [   ] Self-employed 

[   ] General labor  [   ] Retired employee  [   ] Agriculture 

[   ] Professional (e.g., doctor, lawyer, architect)   
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[   ] Unemployed/Not working 

[   ] Other  [   ] Unsure/Prefer not to answer 

4 Religion [   ] Islam  [   ] Buddhism  [   ] Christianity  [   ] Other 

5 Marital 

status 

[   ] Single  [   ] Married, with children   

[   ] Married, without children 

[   ] Widowed/Divorced/Separated  

[   ] Unsure/Prefer not to answer 

6 Highest 

education 

level 

[   ] No formal education  [   ] Primary school   

[   ] Lower secondary  [   ] Upper secondary 

[   ] Vocational certificate  [   ] Associate degree   

[   ] Higher vocational certificate 

[   ] Bachelor's degree  [   ] Postgraduate degree   

[   ] Unsure/Prefer not to answer 

7 How the patient is related to the person you perceived is the head of the family 

 [ ] The patient is the head of the family    [ ] Husband, wife, or partner   [ ] Child 

[ ] Adopted child   [ ] Grandchild   [ ] Father or Mother   [ ] Sibling 

[ ] Other relative   [ ] Non-relative family member   [ ] Unsure/Prefer not to answer 

 

Section 3 Your opinions regarding the family 

☞ Please mark ✓ in the column in which explains/fit with your family condition, please 

also use the first answer that comes to your mind  

   

# 
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1 Your family can solve the common 

problems quite well, so the problems will 

not turn chronic 

    

2 Your family pays attention on the needs 

of individual 

    

3 Your family is capable in understanding 

the feeling of those who are speaking 
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4 Your family always care each other, 

putting oneself in someone’s shoes 

    

5 Emotional expressions are allowed in 

both sadness and happiness 

    

6 If ones who are determined to do a task, 

the others will keep following and 

warning 

    

7 There is a commitment that determine 

who will be responsible for any 

housework 

    

8 There is an evaluation if ones do their 

housework appropriately 

    

9 Your family assign the work 

appropriately 

    

10 Rules in family exists in order to prevent 

putting oneself in trouble as well as make 

the other in trouble 

    

11 Everyone is well-cooperated in 

complying the family’s rules 

    

12 If the first solution turns out not working, 

we always have our second plan  

    

13 Any problem is being said so everyone 

can help fixing it 

    

14 There will always be a follow up and 

analysis for any potentially problematic 

situation 

    

15 Family can talk straightforwardly      
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16 When a family member talks, everyone 

can feel what he/she is thinking 

    

17 It is often that you have to keep your 

feeling with you  

    

18 It is often that unnecessary topics are 

picked up for discussion, while the 

necessary ones are not 

    

19 No one listens other’s opinion     

20 Family’s expenses is higher than income, 

and that is problematic 

    

21 Family cannot express what he/ she is 

feeling 

    

22 Expression of caring in family seems to 

be purely curiosity 

    

23 Family shows that he/ she cares for others 

only because he/ she wants the other to 

think that he/ she is a good man 

    

24 Family is living together, but no one is 

actually interested in the others 

    

25 Family members cannot express anger 

because he/ she is afraid that will upset 

others 

    

 

Section 4 Your prior knowledge regarding advance care planning 

☞ Please mark ✓ on the choice that fits with your condition 
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# Question Response 

1 Have you ever heard 

about advance care 

planning? 

[   ] 1. Yes 

[   ] 2. No (skip to section 2) 

[   ] 8. Not sure (skip to section 2) 

[   ] 9. Refuse to answer (skip to section 2) 

2 What types of 

advance care planning 

have you heard about? 

[   ] 1. Advance care planning discussion 

[   ] 2. Advance directives/ Living wills 

[   ] 3. Power of attorney for health care 

[   ] 4. Other 

[   ] 8. Not sure 

[   ] 9. Refuse to answer 

3 Where did you hear 

about advance care 

planning 

[   ] 1. Family and friends 

[   ] 2. Medical professionals 

[   ] 3. Internet 

[   ] 4. Television/ radio 

[   ] 8. Other 

[   ] 88. Not sure 

[   ] 99. Refuse to answer 

 

☞ We have provided some brief information about advance care planning below to help 

you better understand advance care planning. If you already have an understanding of 

advance care planning, you may skip to the next page to answer the following questions. 
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Advance care planning consists of three types: 

 

1. General Care Planning Goals: This involves discussing what each patient 

values and their care goals (for example, in patients with chronic conditions 

such as diabetes, hypertension, heart disease, chronic lung disease, or cancer). 

Patients may have preferences regarding which medications they want to use 

(as medications can have varying therapeutic effects and side effects), or they 

may have preferences about follow-up care in the future, such as whether they 

would like it to be at a hospital or a local healthcare facility. Each person may 

have different preferences. 

 

2. Planning for Treatment in Critical Emergencies: In cases where illness is 

complicated, and the patient is unable to communicate their needs or make 

decisions, doctors may perform life-saving measures or use life support 

equipment, such as intubation and mechanical ventilation, or perform CPR. 

Generally, these treatments are helpful in saving patients from critical 

conditions. However, if a person is in the natural end stage of life, such 

interventions might cause suffering without providing benefits. In such cases, 

the treating doctor and the patient's family may want to know if the patient 

would want to use life support measures, but the patient is unable to 
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communicate. Therefore, this decision should be planned in advance. Some 

people may write this plan down as a document called an "Advance 

Directive" or "Living Will." 

 

3. Identifying a Decision-Maker for the Patient: This person will represent the 

family and make decisions in collaboration with the healthcare team about 

the type of care the patient should receive when the patient is no longer able 

to decide for themselves." 

 

Section 5 Your opinion regarding advance care planning 

☞ The following statements relate to your thoughts and feelings about advance care 

planning. Please let us know how much you agree with these statements by marking ✓ 

in the box that best reflects your opinion. There are levels to choose from, ranging from 

'Strongly Disagree' to 'Strongly Agree.' You can ask the researcher at any time if you 

have any questions. If you do not wish to answer any question, you may leave it blank. 
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1 If the patient make some document such 

as a living will, the physician will stop 

the treatment too soon. 

     

2 It is not necessary for the patient to 

preplan the  advance care plan because 

when the patient  reaches a certain age, 

the physician will not use a life-

sustaining device. 

     

3 It is not necessary for the patient to make 

the advance care plan because the 

physician knows the patient’s decision on 

treatment in the end of life period. 
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4 It is not necessary for the patient to make 

the advance care plan because the patient 

can always make the decision on the 

treatment.   

     

5 Making an advance care plan means not 

to be careless for any potential changes in 

health 

     

6 It is not necessary for the patient to make 

the advance care plan because there 

might be a good reason if the patient is 

determined to be suffering. 

     

7 Advance care planning is suitable for the 

elderly or people who are more ill than 

the patient. 

     

8 Health care proxy appointments will 

make the decision-making on the 

patient’s future medical care among the 

family members easier. 

     

9 Advance care planning seems difficult 

because the patient does not like to think 

about when health is deteriorating. 

     

10 Advance care planning will help the to 

make future decisions more easily if the 

patient becomes seriously ill. 

     

11 The treating physician is too busy for any 

advance care planning activities 
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12 Advance care planning will help family 

members make decisions about the 

patient’s medical care more easily. 

     

13 Advance care planning is difficult 

because there are too many issues related 

to the patient’s future medical care to 

think about. 

     

14 The patient is sure that he/she will 

receive preferred medical care when 

he/she is unable to make decisions if the 

physician and the family members are 

knowledgeable of his/her medical care 

preferences in advance. 

     

15 The patient feels at ease if he/she plans 

and informs the physician and the family 

members about his/her advance care 

planning. 

     

16 Advance care planning is not suitable for 

the patient because he/she makes 

decisions day by day. 

     

17 It is possible that the patient would not 

receive standard clinical care if he/she 

decides to accept or refuse some 

treatments ahead of time. 

     

18 Advance care planning will help the 

patient control what will happen to 

him/her when the patient becomes unable 

to make decisions. 
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19 It is not necessary for the patient to make 

an advance care planning since his/her 

preference may change in the future. 

     

20 Advance care planning for the patient’s 

future medical care makes me feel that 

the patient may live a shorter life with the 

family. 
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Appendix 10. A brief summary of Bayesian Network applications 

This section outlines a brief summary for Bayesian network (adapted from Koller and 

Friedman, and Scutari 133,134) in three sections: representation, inference, and learning.  

 

1. Representation 

A Bayesian network (BN) is a graphical model that represents probabilistic 

relationships among variables. It is used for reasoning under uncertainty and consists 

of two main components: 

1.1 Structure 

BN presents relationships between random variables in a Directed Acyclic 

Graph (DAG), where nodes represent random variables. Directed edges/arcs (arrows) 

connect nodes in the BN and indicate causal or probabilistic dependencies. An absence 

of an edge/arc implies conditional independence between variables. Here are a set of 

brief explanations of BN representations: probability distributions, DAGs, and 

graphical separation and probabilistic independence .  

 

Global and local probability distributions: 

• A set of random variables, 𝑋 = {𝑋1, 𝑋2, . . . , 𝑋𝑖} represents the quantities of 

interest. 

• The multivariate probability distribution of 𝑿, known as the global 

distribution, captures the joint behavior of all variables. 

• Each variable 𝑋𝑖 ∈ 𝑿 has its own local distribution, representing its 

probabilistic behavior conditioned on its parent nodes in the network. 

• Each node is associated with a Conditional Probability Table (CPT), defining 

the probability of the variable given its parents. The values of CPT can be 

derived from an observational data or expert knowledge. In case a node has no 

parents, its CPT simplifies to the marginal probability of the node. 

 

Directed Acyclic Graph (DAG): 
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• A Bayesian network includes a DAG, 𝐺 = (𝑉, 𝐴), where: 

o 𝑉: Set of nodes, with each 𝑣 ∈ 𝑉 associated with a variable 𝑋𝑖. 

o 𝐴: Set of directed arcs, with each arc 𝑎 ∈ 𝐴 representing a direct 

probabilistic dependency. 

 

Graphical separation and probabilistic independence  

 To use BN, the model requires a set of formal definitions, firstly, a set of 

definitions pertaining “Map”. A dependency map (D-map) denotes the conditional 

independence relationships linking any triplets of variables (three subsets of variables 

in 𝑿) in the DAG having a one-to-one correspondence between the dependency 

structure of variables in 𝑿 and the nodes (𝑉) of the DAG (𝐺) for all disjoint subsets. 

Based on this definition, nodes which are not separated in the DAG correspond to 

dependent variables in 𝑿, while the separated nodes (no linking arcs) do not necessarily 

correspond to conditionally independent variables in 𝑿. On the other hand, in case of 

an independency map (I-map), the arcs in the DAG indicate which variables in 𝑿 are 

conditionally independent. Specifically, nodes that are separated in DAG represent 

conditionally independent variables in 𝑿. However, nodes that are connected in DAG 

do not always correspond to dependent variables in 𝑿. Finally, if a graph is both a D-

map and I-map of the probabilistic relationships (i.e., “faithful” or “isomorphic” to the 

distribution), the graph is called a perfect map. However, it is challenging to find a 

perfect map from real-world data, thus datasets in general often lack the perfect map.  

 A DAG (𝐺) is called a Bayesian Network (BN) and denoted as 𝐵𝑁 = (𝐺, 𝑿) if 

and only if 𝐺 is a minimal I-map of a probability distribution 𝑃 over the set of variables 

𝑿. This means that 𝐺 captures all the conditional independencies in 𝑃(𝑿), and none of 

its arcs can be removed without losing its property of representing the independencies 

in 𝑃(𝑿). This definition allows us to apply the decomposition property for the global 

distribution 𝑃(𝑿) with the Chain Rule as follows. 

𝑃(𝑿) =  ∏ 𝑃(𝑋𝑖

𝑛

𝑖=1

|𝑃𝑎𝑟𝑒𝑛𝑡(𝑋𝑖)) 
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The figure below illustrates an example of BN. To formally define, if we are interested 

in A, {B,C} are the parents of A, {B,C,F,G} are the ancestors of A. Additionally, {D,E} 

are children of A, and {D,E,K,L} are descendants of A. Using the Chain rule, the global 

probability 𝑃(𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹, 𝐺, 𝐾, 𝐿) can be decomposed down into the product of 

several local probabilities (CPT or marginal probability) as follows.  

 

𝑃(𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹, 𝐺, 𝐾, 𝐿)

= 𝑃(𝐺) ∗ 𝑃(𝐹) ∗ 𝑃(𝐶|𝐺) ∗ 𝑃(𝐵|𝐹) ∗ 𝑃(𝐴|𝐶, 𝐵) ∗ 𝑃(𝐸|𝐴) ∗ 𝑃(𝐿|𝐸)

∗ 𝑃(𝐷|𝐴) ∗ 𝑃(𝐾|𝐷) 

 

 

Figure A BN representing P(A,B,C,D,E,F,G,K,L) 

 In addition, the Local Markov Property states that each node in a Bayesian 

network is conditionally independent of its non-descendants (nodes without a path from 

𝑋𝑖) given its parents. While parents are not fully independent of their children, Bayes' 

theorem shows how information about a child can update the distribution of its parents. 

The equivalence of serial connections allows different Bayesian networks, 𝑋𝑖→𝑋𝑗→𝑋𝑘  

and  𝑋𝑖←𝑋𝑗→𝑋𝑘 ,  to encode the same conditional independencies and represent the 

same global distribution, forming equivalence classes of DAGs. DAGs are equivalent 

if they share the same skeleton (underlying undirected graph) and v-structures 

(convergent connections like 𝑋𝑖 → 𝑋𝑗 ← 𝑋𝑘, where 𝑋𝑗 is a collider and there is no direct 
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arc between 𝑋𝑖 and 𝑋𝑘). The direction of arcs in v-structures is crucial, as altering them 

changes the global distribution, unlike serial or divergent connections, which remain 

probabilistically equivalent. 

 

2. Inference 

Inference in a Bayesian network involves querying the model to compute 

probabilities of interest. Exact inference is a mathematical procedure applying product 

multiplication and summation of irrelevant variables (variable inference) or belief 

propagation (massage passing). These two types of inference work well when the BN 

is small (depending on the number of nodes and arcs). But when a network is large, 

approximate inference would be more efficient. It encompasses various sampling 

methods (i.e., generating samples from the network to estimate probabilities). These 

procedure operate through algorithmic ordering to ensure efficient computation. 

For instance, one would like to query 𝑃(𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹, 𝐺) from 

𝑃(𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹, 𝐺, 𝐾, 𝐿), using variable elimination. The calculation proceed through 

summing out the unrelated vatiables from the product of the global distribution.  

𝑃(𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹, 𝐺)

=  ∑ ∑ 𝑃(𝐺) ∗ 𝑃(𝐹) ∗ 𝑃(𝐶|𝐺) ∗ 𝑃(𝐵|𝐹) ∗ 𝑃(𝐴|𝐶, 𝐵) ∗ 𝑃(𝐸|𝐴)

𝐿𝐾

∗ 𝑃(𝐿|𝐸) ∗ 𝑃(𝐷|𝐴) ∗ 𝑃(𝐾|𝐷) 

 

3. Learning 

Learning in Bayesian networks involves two aspects: learning the structure and 

learning the parameters.  

Structure Learning 

Structure learning identifies the DAG structure of a BN from data. The following 

methods can be used when appropriate, however, score-based methods are the only 

available methods at the present to deal with datasets with missing data. In a DAG with 

p nodes, we may require up to 
1

2
𝑝(𝑝 − 1) possible arcs.  

• Constraint-Based Methods: statistical tests (e.g., independence tests) are used 

to infer relationships. 
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• Score-Based Methods: a scoring function (e.g., Bayesian Information 

Criterion, BIC) is defined and selected algorithms search for the structure that 

maximizes the score of the overall network structure. Penalized node-average 

likelihood (PNAL) can also be computed by subtracting the BIC with the 

penalized term. It is recommended for learning BN structures with incomplete 

data, the closer to zero the score is, the better the network ability to explain the 

observed data.  

PNAL =  
1

𝑛
𝑙(𝑋𝑖|𝑃𝑎𝑟𝑒𝑛𝑡(𝑋𝑖)) − (

log(𝑛)

2𝑛
|⊝𝑋𝑖

|), 

where n = number of available data point, 

 ⊝𝑋𝑖
 = parameters of a node/variable, and 

 𝑙 = likelihood function  

• Hybrid Methods: a combination of constraint-based and score-based 

approaches for improved accuracy is used. 

Parameter Learning 

Given a fixed BN structure, parameter learning estimates the CPTs for the variables. 

• Complete data: maximum likelihood estimation (MLE) or Bayesian estimation 

can be used to compute model-implied probability parameters. 

• Incomplete Data: expectation-Maximization (EM) can be used to handle noise 

from missingness. 

Bayesian network parameter learning can result in a discrete (multinomial), 

continuous (Guassian), or mixed network. Generally, discrete BN are commonly used. 

The corresponding frequency in the data will be applied to compute probability 

parameters in the network. For example, from the above network, for the model-implied 

probability of 𝑒1given 𝑎1, or 𝑃̂(𝐸 =  𝑒1|𝐴 =  𝑎1), the parameters (conditional  

probability) could be derived from the equation:  

𝑃̂(𝐸 =  𝑒1|𝐴 =  𝑎1) =  
𝑃̂(𝐸 =  𝑒1, 𝐴 =  𝑎1)

𝑃̂(𝐴 =  𝑎1)

=  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑤ℎ𝑖𝑐ℎ  𝐸 =  𝑒1, 𝐴 =  𝑎1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑤ℎ𝑖𝑐ℎ 𝐴 =  𝑎1
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However, in many cases, the learned BN structure may correspond to many 

instances of data which could result in many zero cells. Thus, we may use estimated 

posterior probabilities instead of maximum likelihood estimates by incorporating a 

uniform prior (𝜋) and/or an imaginary sample size (𝑖𝑠𝑠) to the empirical probability 

computation (Bayesian method): 

𝑃𝑜𝑠𝑡𝑒𝑟𝑖𝑜𝑟 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑃̂(𝐸 =  𝑒1, 𝐴 =  𝑎1)

=  
𝑖𝑠𝑠

𝑛 + 𝑖𝑠𝑠
𝜋𝐸= 𝑒1,𝐴= 𝑎1

+  
𝑛

𝑛 + 𝑖𝑠𝑠
𝑃̂(𝐸 =  𝑒1, 𝐴 =  𝑎1)  

𝑃𝑜𝑠𝑡𝑒𝑟𝑖𝑜𝑟 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑃̂( 𝐴 =  𝑎1) =  
𝑖𝑠𝑠

𝑛 + 𝑖𝑠𝑠
𝜋 𝐴= 𝑎1

+  
𝑛

𝑛 + 𝑖𝑠𝑠
𝑃̂(𝐴 =  𝑎1)  

And,  

𝜋𝐸= 𝑒1,𝐴= 𝑎1
=

1

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑖𝑛 𝐸 ∗  𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑖𝑛 𝐴
 

𝜋𝐴= 𝑎1 =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑖𝑛 𝐸

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑖𝑛 𝐸 ∗  𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑖𝑛 𝐴
 

Then, compute:  

𝑃̂(𝐸 =  𝑒1|𝐴 =  𝑎1) =  
𝑃𝑜𝑠𝑡𝑒𝑟𝑖𝑜𝑟 𝑃̂(𝐸 =  𝑒1, 𝐴 =  𝑎1)

𝑃𝑜𝑠𝑡𝑒𝑟𝑖𝑜𝑟 𝑃̂(𝐴 =  𝑎1)
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Appendix 11. Distributions of readiness for ACP 

Type of ACP Readiness Probability Lower 95% CI Upper 95% CI 

Goal discuss 

Fam 

Action 0.082 0.021 0.146 

Contemplate 0.028 0.000 0.093 

Maintain 0.292 0.231 0.356 

Prepare 0.299 0.238 0.363 

Precontemplate 0.299 0.238 0.363 

Goal discuss 

Dr 

Action 0.036 0.000 0.098 

Contemplate 0.050 0.000 0.112 

Maintain 0.068 0.011 0.130 

Prepare 0.548 0.491 0.610 

Precontemplate 0.299 0.242 0.361 

CPR discuss 

Fam 

Action 0.050 0.000 0.114 

Contemplate 0.036 0.000 0.100 

Maintain 0.231 0.171 0.295 

Prepare 0.395 0.335 0.459 

Precontemplate 0.288 0.228 0.352 

CPR discuss 

Dr 

Action 0.032 0.000 0.092 

Contemplate 0.060 0.004 0.120 

Maintain 0.057 0.000 0.116 

Prepare 0.584 0.527 0.643 

Precontemplate 0.267 0.210 0.326 

DPAHC 

Action 0.007 0.000 0.059 

Contemplate 0.046 0.000 0.098 

Maintain 0.018 0.000 0.069 

Prepare 0.730 0.680 0.781 

Precontemplate 0.199 0.149 0.251 

Directives 

Action 0.004 0.000 0.066 

Contemplate 0.146 0.085 0.209 

Maintain 0.007 0.000 0.070 

Prepare 0.352 0.292 0.415 

Precontemplate 0.491 0.431 0.554 

Remarks: CI = multinomial confidence intervals 
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Appendix 12. Robustness of the study Bayesian network (BN) 

This section overviews how BNs were built and how we justified the 

final BN. There are two main sections: variable selection and network validation.  

 

Variable selection 

We scope the variable selection using findings from our qualitative 

study. Themes and subthemes were applied to guide the selection. Supplementary table 

below shows the selection framework per themes and subthemes.  

 

Supplementary table 1 Application of qualitative findings for variable selection  

Qualitative themes/subthemes Quantitative variables 

Advantageous opportunity Patient’s and caregiver’s pro of 

ACP 

Contemplations and barriers  Patient’s and caregiver’s con of 

ACP and familiarity of ACP 

Cues for ACP initiation 
 

• Multiple health conditions Comorbidity* 

• Awareness of low chance for recovery Understanding towards illness 

• Experience suffering from medical 

treatments 

Experience of prior resuscitation 

• Having a close caretaker/ not wishing to 

burden the family 

Family type, Total family 

functioning 

• Trusting doctor-patient relationship Quality of information received 

from physician 

Remarks: Charlson Comorbidity Score ≥8 

 

Network validation 

 The BN structures were learned from different score-based algorithms 

with/without mandatory arcs implementation. The empty model (18 variables 0 arcs) 

had significantly poorer likelihood (score = -11.276) than the identified models. As a 

result of the expert ratings on a list of choice arcs, 12 mandatory arcs were defined. We 

examined the robustness of these expert-identified arcs by bootstrapping as the first part 
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of model averaging (MA) procedure to evaluate whether those expert arcs were 

presented in most (>50%) of 500 learned (score-based algorithm: HC or GD) structures. 

As a result, we found that almost all expert arcs were robust, with only one arc 

(CPR_fam → Directives) having a limited strength (15% occurrence among the 

structures), implying that most expert arcs are justifiable arcs in most circumstances. 

We decided to apply the whole set of 12 arcs. In procedure without mandatory arcs, we 

found there were always nodes without linked arcs. Thus, such models could not 

capture all potential relationships among the variables (see Supplementary table below). 

However, when the mandatory arcs were added to the learning process. We found that 

more relationships could be captured while such procedure did not always increase the 

model size.  

 

Supplementary table 2 Comparison of BN structures  

Leaning 

procedure 
Network Learning algorithm  Score* 

N  

Arc 

Node 

without 

arc 

N 

Parameter 

Structural 

expectation 

maximization 

(EM) 

EM-HC HC -10.142 16 4 39 

EM-HC-

arc 
HC + mandatory arcs -10.041 23 2 59 

EM-GD tabu -10.066 18 4 45 

EM-

GD-arc 
tabu + mandatory arcs -10.041 23 2 59 

Model 

averaging 

(MA) 

MA-HC HC -9.781 42 1 364 

MA-

HC-arc 
HC + mandatory arcs -9.561 53 0 361 

MA-GD tabu -9.771 42 1 352 

MA-

GD-arc 
tabu + mandatory arcs -9.397 56 0 505 

Remarks: * Penalized node-averaged score, HC Hill-Climbing, GD ‘tabu’ Greedy Search, MA Model 

Averaging 

  

Furthermore, we applied 10-fold cross-validation procedure to validate 

the choice BN whether it could provide sensible predictions on ACP readiness 

outcomes. Supplimentary figure 1 below illustrates incorrect predictions of different 
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learned structures. Prediction loss was used as the indicator, the lower the loss, the 

better the model predict an outcome correctly. In addition, we applied line of no 

information as the benchmark (horizontal lines) for another poor prediction property. 

A value positioned exactly on the line means the model utilize only marginal observed 

probability to predict the outcome.  

The losses slightly varied in “Directives” and “DPAHC”. Adding arcs 

appeared to slightly affect the losses in larger models (MA-HC and MA-GD), while 

having relatively larger effects to the losses in smaller models (EM-HC and EM-GD). 

In general, the model without arcs tended to predict ACP outcomes based on the 

observed marginal probability, which means information from the other node is not 

incorporated and they will predict only one common category for the readiness for 

ACP, all ready or all not ready. This phenomenon also highlights the value of the 

models with arcs that at least can perform prediction tasks comparably to the non-arc 

models in most cases, and even performed relatively better in some cases. Also, without 

these mandatory arcs, the BN models could have several equivalent models in which 

certain causal paths are insensible (reversing certain arcs will still provide the same 

mathematical operation and result in the same probabilistic query values) such as pros 

and cons pointing all together to resuscitation experience. Finally, MA-HC-arc was 

selected as the best empirical model for further inference. 

 

Supplementary figure 1 Incorrect prediction (loss) in learned BNs  

Prediction loss (dots) of different algorithms sorted by the number of 

parameters in the network (left to right) and their standard deviations (error bars), and 
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dashed horizontal lines showing the prediction which the predictions are based only 

on observed marginal probabilities 

As explained above, eight choice network structures were considered in our 

study. In this section, the final DAG and the seven omitted structures in the result 

section were showed below, as the unused alternatives. In general, lack of connection 

can be seen, meaning that certain nodes were completely independent of the other nodes 

(variables), leading to a conclusion that such lack of dependency occurred in both in 

the observed data and in real world. However, we strongly believed that our 

observations are useful but might not reflect the exact properties of the real-world 

connectedness because of potential biases (e.g., volunteer and/or response bias) and 

missingness. Since the likelihood (network score) of higher parameterized models 

(more arcs, potentially overfitted) tend to be higher than smaller models, the goal is to 

maintain predictive ability (no or with acceptable loss of predictive accuracy) and 

understandability (ability to provide reasonable relationship among the variables within 

and across time tiers). Therefore, we chose a conservative approach to balance the 

observed data, the algorithmic (probabilistic) process, and the expert knowledge, 

resulting in choosing the final model shown in the main result section.  

  

 

Supplemental figure 2 Learned network structure from Hill-Climbing algorithm 
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Supplemental figure 3 Learned network structure from Hill-Climbing algorithm plus 

mandatory arcs 

 

 

Supplemental figure 4 Learned network structure from Greedy Search algorithm 
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Supplemental figure 5 Learned network structure from Greedy Search algorithm plus 

mandatory arcs 

 

 

Supplemental figure 6 Learned network structure from Model Averaging (Hill-

Climbing algorithm) 
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Supplemental figure 7 Learned network structure from Model Averaging (Greedy 

Search algorithm) 

 

Supplemental figure 8 Learned network structure from Model Averaging (Greedy 

Search algorithm plus mandatory arcs) 
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Supplemental figure 9 Learned network structure from Model Averaging (Hill-

climbing algorithm plus mandatory arcs – final model), dashed line representing the 

expert suggested arcs 
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Appendix 13. Distributions of perceptions regarding ACP 

 

Variable 
Caregiver Patient 

Totally disagree Disagree Neutral Agree Totally agree N/A Totally disagree Disagree Neutral Agree Totally agree 

ATATIM 74 (26.5) 111 (39.8) 35 (12.5) 38 (13.6) 10 (3.6) 11 (3.9) 64 (22.9) 76 (27.2) 27 (9.7) 89 (31.9) 23 (8.2) 

CAREFL 3 (1.1) 2 (0.7) 16 (5.7) 127 (45.5) 122 (43.7) 9 (3.2) 3 (1.1) 6 (2.2) 15 (5.4) 142 (50.9) 113 (40.5) 

CONTRL 2 (0.7) 11 (3.9) 31 (11.1) 145 (52.0) 81 (29.0) 9 (3.2) 3 (1.1) 7 (2.5) 56 (20.1) 139 (49.8) 74 (26.5) 

DESTIN 81 (29) 114 (40.9) 18 (6.5) 38 (13.6) 19 (6.8) 9 (3.2) 84 (30.1) 84 (30.1) 18 (6.5) 68 (24.4) 25 (9.0) 

DOCBUS 41 (14.7) 99 (35.5) 65 (23.3) 36 (12.9) 27 (9.7) 11 (3.9) 30 (10.8) 92 (33.0) 23 (8.2) 93 (33.3) 41 (14.7) 

DOCKNO 39 (14.0) 84 (30.1) 42 (15.1) 71 (25.4) 31 (11.1) 12 (4.3) 32 (11.5) 51 (18.3) 57 (20.4) 104 (37.3) 35 (12.5) 

EASECG 3 (1.1) 3 (1.1) 10 (3.6) 144 (51.6) 112 (40.1) 7 (2.5) 1 (0.4) 9 (3.2) 34 (12.2) 111 (39.8) 124 (44.4) 

EASEDM 4 (1.4) 6 (2.2) 9 (3.2) 131 (47.0) 118 (42.3) 11 (3.9) 2 (0.7) 10 (3.6) 43 (15.4) 100 (35.8) 124 (44.4) 

ENSURE 3 (1.1) 9 (3.2) 36 (12.9) 141 (50.5) 83 (29.7) 7 (2.5) 6 (2.2) 11 (3.9) 83 (29.7) 120 (43.0) 59 (21.1) 

FUTILE 21 (7.5) 48 (17.2) 40 (14.3) 92 (33.0) 65 (23.3) 13 (4.7) 5 (1.8) 20 (7.2) 19 (6.8) 128 (45.9) 107 (38.4) 

HEAVY 63 (22.6) 106 (38) 39 (14.0) 47 (16.8) 15 (5.4) 9 (3.2) 113 (40.5) 90 (32.3) 14 (5.0) 50 (17.9) 12 (4.3) 

HRMONY 5 (1.8) 9 (3.2) 21 (7.5) 149 (53.4) 87 (31.2) 8 (2.9) 3 (1.1) 14 (5.0) 61 (21.9) 107 (38.4) 94 (33.7) 

INFPOS 41 (14.7) 78 (28.0) 79 (28.3) 61 (21.9) 12 (4.3) 8 (2.9) 81 (29.0) 88 (31.5) 13 (4.7) 83 (29.7) 14 (5.0) 

LOWSTD 51 (18.3) 64 (22.9) 73 (26.2) 62 (22.2) 22 (7.9) 7 (2.5) 125 (44.8) 88 (31.5) 29 (10.4) 26 (9.3) 11 (3.9) 

RELIEF 3 (1.1) 3 (1.1) 18 (6.5) 132 (47.3) 114 (40.9) 9 (3.2) 2 (0.7) 12 (4.3) 37 (13.3) 126 (45.2) 102 (36.6) 

SADTALK 64 (22.9) 96 (34.4) 42 (15.1) 49 (17.6) 18 (6.5) 10 (3.6) 96 (34.4) 119 (42.7) 21 (7.5) 39 (14.0) 4 (1.4) 

SICKER 47 (16.8) 93 (33.3) 35 (12.5) 72 (25.8) 21 (7.5) 11 (3.9) 78 (28.0) 104 (37.3) 31 (11.1) 57 (20.4) 9 (3.2) 

TOOFAR 50 (17.9) 120 (43.0) 55 (19.7) 38 (13.6) 7 (2.5) 9 (3.2) 73 (26.2) 91 (32.6) 15 (5.4) 79 (28.3) 21 (7.5) 

TOSTOP 66 (23.7) 68 (24.4) 45 (16.1) 56 (20.1) 32 (11.5) 12 (4.3) 143 (51.3) 76 (27.2) 28 (10.0) 27 (9.7) 5 (1.8) 

 

2
0
5
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UNSTABL 32 (11.5) 96 (34.4) 68 (24.4) 62 (22.2) 13 (4.7) 8 (2.9) 50 (17.9) 54 (19.4) 61 (21.9) 96 (34.4) 18 (6.5) 

 

2
0

6
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Appendix 14. Expert ratings form for mandatory arcs 

A template of the expert knowledge query form is provided below (an example of  

question variable (i.e., patient’s con) is only shown, meaning that it can be replaced by 

any of the remaining variables in the choice variables). This electronic form was sent 

to the invited experts.  

 

Instruction 

Please provide your opinion on whether the factor in the question is the potential 

cause of the factors in the options 

 

1. Question variable: Patient's perception of ACP in terms of harm changes 

(increases/decreases) 

Choice D
is

ag
re

e 

U
n

ce
rt

ai
n
 

A
g

re
e 

Patient's perception of ACP in terms of benefits changes (increases/decreases)       

Caregiver's perception of ACP in terms of benefits changes (increases/decreases)       

Caregiver's perception of ACP in terms of harm changes (increases/decreases)       

Occurs/Does not occur: Family discussion on treatment goals       

Occurs/Does not occur: Discussion on treatment goals with the treating physician       

Occurs/Does not occur: Discussion about tube CPR with family members       

Occurs/Does not occur: Discussion about tube CPR with the treating physician       

Occurs/Does not occur: Assignment of a surrogate       
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