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Abstract

Background: Hyperthermic intraperitoneal chemotherapy (HIPEC) has been integrated into the management of gastric cancer
(GC) as acombined approach for addressing peritoneal metastasis, serving both prophylactic and therapeutic roles following GC
surgery. The pivotal decision regarding HIPEC administration typically arisesintraoperatively, creating acomplex clinical scenario
where family caregivers must act as surrogate decision-makers under substantial time constraints. This decision-making process
proves particularly challenging due to limited understanding of the procedure’s risk-benefit profile and long-term outcomes
among nonmedical surrogates, challenges often exacerbated by the acute stress of the surgical environment.

Objective: Thisqualitative study aimsto explore how family caregivers of patientswith GC navigate the HIPEC decision-making
process, specificaly examining the facilitators, challenges, and the role of information acquisition that shape the shared
decision-making mode.

Methods: This study adopted a qualitative approach using semistructured interviews; 15 family caregivers of patients with GC
inamajor tertiary hospital in Guangxi Province were sel ected as research objects through a purposive sampling method. Participants
were asked to comment on their experience of surrogate decision-making for the HIPEC process. The Colaizzi 7-step method
was used to analyze and summarize the themes.

Results: The mean age of the 15 participants was 39.8 (SD 13.29, range 20-68) years, and all patients were on average aged
56.7 (SD 10.78, range 36-74) years. The relationship to the patient was distributed as follows. 33% (5/15) spouses, 60% (9/15)
children, and 6% (1/15) other relatives. Four major themes emerged from the dataanalysis: (1) shared decision-making participation
mode (doctor-led passive decision-making and doctor-family shared decision-making); (2) decision-information sources
(decision-making information came from medical-care personnel, decision-making information came from the internet, and
decision-making information came from acquaintances); (3) challenges in the decision-making process (financial burden and
anticipated therapeutic efficacy); and (4) facilitator in the decision-making process (positive health beliefs and cultural dimensions
of perceived responsibility: a Confucian perspective).

Conclusions: HIPEC decision-making by family caregivers of patients with GC was primarily passive decision-making, and
many obstacles and facilitators were encountered in the process. Medical staff should shareinformation and encourage and guide
family caregivers to participate in the decision-making process through decision assistance or decision support.

(IMIR Cancer 2026;12:e80471) doi: 10.2196/80471
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Introduction

Gastric cancer (GC) is 1 of the 5 most common malignant
tumors in the world [1], and the cumulative risk of peritoneal
metastasis (PM) is nearly 30%. It isthe most common form of
GC metastasis [2,3]. Systemic chemotherapy drugs have
difficulty penetrating the peritoneal barrier; PM treatment is
difficult, and the disease progresses rapidly. Once PM occurs,
the mortality of patients is very high, which has become the
main cause of death in the literature.

Devel opments have been made in the field of peritoneal tumors
over the last decade, and hyperthermic intraperitoneal
chemotherapy (HIPEC) is an emerging treatment technique. It
heats an infusion-containing chemotherapy drug to the
therapeutic temperature and is reinjected into the patient’s
abdominal cavity for acertain period of time. Themain principle
of HIPEC is hyperthermia, chemotherapy, and mechanical scour,
which can break through the plasma-peritoneal barrier, remove
the residual tissue, and free cancer cells after surgery [4,5].
HIPEC prevents PM based on radical gastrectomy and can also
be combined with cytoreductive surgery to treat selected patients
with resectable primary or secondary peritoneal malignancy
[6,7]. The median survival of patients with advanced GC can
reach 18.1 months after HIPEC [8]. However, there is some
controversy about the safety and effectiveness of HIPEC. A
meta-analysis reported that HIPEC failed to improve the 1-3
year overall survival and gastrointestinal complication rates,
but improved long-term overall survival [9]. From the
perspective of health literacy popularization, asmall percentage
of the public has heard of or understood HIPEC, which is a
complex operation [10]. Treatment decisions in HIPEC are
individualized and require patient and physician involvement.
Therefore, the difficulty for patientsisto question whether the
disease can be successfully treated, asHIPEC isunknown. These
concerns and questions can run from decision-making to
treatment.

Surrogate decision-makers are more common in intensive care
units, ignoring the fact that patients with cancer may also need
family caregivers to make surrogate decisions [11,12]. Family
caregivers often participate in decision-making, and even
become the main decision-maker, when some patients with GC
may have adverse psychological conditions, physical discomfort
resulting in reduced decision-making ability, or surgeons need
to put forward HIPEC-related treatment recommendations
according to intraoperative conditions. Although the safety of
HIPEC has been proven, it is associated with higher mortality,
lower overall treatment morbidity, and reduced quality of life
inthe short term [ 13]. Peopl e sometimes make different medical
decisionsfor others than they would make for themselves[14].
Family caregivers are usually concerned that surrogate
decision-making will influence the patient’s prognosis and lack
of HIPEC experience, thus they may fall into decision-making
difficulties and conflicts, resulting in possible psychological
pressures such asregret, anxiety, contradiction, and unease [11].
Negative emotions will again affect the implementation of
decision-making and reduce the satisfaction of patients and
caregiverswith medical treatment, forming aviciouscircle[15].
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Previous studies have been conducted to explore the surrogate
decision-making processfrom diagnosisto treatment in patients
relatives with digestive tract tumors because their lack of
understanding of treatment information leads to passive
decision-making [16]. HIPEC is a special treatment for
gastrointestinal tumors, and most studies focus on prognosis
and adverse reactions [13]. Conversely, relatively few studies
have focused on the surrogate decision-making experience of
HIPEC, which may be dueto the underrepresentation of families
of patientswith GCin HIPEC clinical trials. Different surrogate
decision-makers have different views on health, disease, and
participation mode of treatment, which areimportant for whether
patients can obtain better treatment plansin time [12].

This study aims to identify the decision-making participation
mode of surrogate decision-makers for patients with GC
considering HIPEC, particularly their stance on the spectrum
of paternalistic, physician-led decision-making and
collaborative, shared decision-making, while elucidating the
multilevel challenges and facilitators underlying this process.
Our results can serve as a reference for formulating targeted
decision-support strategies and guiding doctor-patient
communication, thereby improving HIPEC decision-making
efficiency, safeguarding patients' physical and mental health,
and enhancing patient satisfaction with medical treatment.

Methods

Design

An exploratory qualitative study involved semistructured
interviews with family caregivers of patients with GC treated
with HIPEC who acted as the primary decision-makers. From
January to April 2024, family caregivers of patients with GC
undergoing abdominal HIPEC after gastrointestinal gland
surgery inamajor tertiary hospital in Guangxi were selected as
the research subjects. We used face-to-face interviews to
understand the real experience of family caregivers HIPEC
decision-making process. This study followed the
comprehensive criteriafor the reporting of qualitative research
guidelines (Multimedia Appendix 1) [17].

Study Setting

This study was conducted in the Gastrointestinal Surgery
Department of the First Affiliated Hospital of Guangxi Medical
University, anational key clinical construction specialty, a key
medical and health discipline of Guangxi, and the chief unit of
the Guangxi Gastric Cancer Alliance, focusing on the diagnosis
and treatment of GC. Through the combination of multiple
disciplines, the department carries out accel erated rehabilitation
surgery for GC and promotes the rapid rehabilitation of patients
with GC. The related technology of accelerated rehabilitation
surgery isin aleading position in the country. Doctors evaluate
the need for HIPEC before or during surgery, and the patient
or family decideswhether to proceed with HIPEC after surgery.
All patients underwent HIPEC within 48 h after closing the
abdominal cavity. The perfused temperature was 43 °C, and
each operation time was 60-90 minutes.

JMIR Cancer 2026 | vol. 12 | 80471 | p. 2
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER

Research Team and Interviewer Characteristics

This study’s team comprised 6 health care providers, namely,
3 postgraduate students (ZKKT, DNL, and XC), 2 specidists
in gastrointestinal surgery nursing (KJand WZT), and 1 expert
in the field of oncology nursing (LY). All interviews were
conducted by 2 primary researchers (ZKKT and DNL), both
arefemale and holding M Sc Nursing degrees, with over 3years
of dedicated research and academic training in oncology. Before
data collection, the interviewers completed formal training in
qualitative methodology, including specialized instruction in
interview techniques, probing strategies, and ethical
considerations. To minimize potentia bias, neither researcher
had established clinical relationships with any of the
participants' families. This absence of prior therapeutic
engagement was explicitly disclosed to all participants at the
commencement of each interview session [17]. This study was
supervised by KJ, aprofessor of nursing with extensive research
experiencein gastrointestinal oncology. The project wasled by
author LY, Director of Nursing at a major tertiary hospital in
Southern China

Recruitment and Sample

The purposive sampling method was used to recruit the
participants. Participants were surrogates of adult patients with
GC. We approached surrogates of nondecisional patients who
required or were expected to require HIPEC after surgery. To
be eligible to participate, surrogates needed to be at least 18
years of age, be fluent in the Chinese language, have clear
awarenesswith sufficient communication skills, and self-identify
as aprimary decision-maker for the patient. Exclusion criteria
included extraperitoneal disease, ascites >500 mL, physiologic
inability to undergo HIPEC [5], surrogates of patients with
recurrent disease, or those who were not involved in the
treatment decision. This approach ensured that all participants
had direct experience with the phenomenon of interest. Potential
eligible surrogates were screened through electronic health
records. After the patient completed the HIPEC treatment, the
primary nurses of the patients in charge invited the respondent
and confirmed eligibility. Participants were informed that their

Textbox 1. Qualitative interview guide.

Tanet a

participation was entirely voluntary and that they could opt out
at any time. All participant records were kept confidential.

Sample size was based on data saturation, and the calculation
and evaluation methodsincluded 3 elements, namely, base size,
run length, and new information threshold [18]. Recruitment
was stopped when the 2 researchers considered that the content
was saturated and without new aspects emerging. Base size as
denominator, the run length was the number of interviewswithin
which we looked for and calculated new information. The new
information threshold represents the proportion of new
information. We will prospectively calculate saturation using
abase size of 4 interviews and arun length of 2 interviews. We
have selected a new information threshold of <5% to indicate
that we have reached adequate saturation.

Data Collection

Interviews were conducted in a quiet hospital room, a doctor’s
office, or a classroom. The interviewers first introduced the
purpose, significance, and content of the interview to the
interviewees and obtained their consent. Before the interview,
interviewees were required to fill in a self-made questionnaire,
which included demographic variables (age, gender, education
level, occupation, relationship between family caregivers, and
patients) of patientsand their families, aswell as disease-rel ated
information (HIPEC protocol and tumor stage) of patients.

They conducted aone-to-one semistructured interview with the
interviewees according to the final guide of the interview
(Textbox 1), which was devel oped and tested in 2 preinterviews
whose interview data were not included in the data analysis.
During the process, they paid attention to observe and record
the changesin the nonverbal communication of theinterviewees.
They were encouraged to express their real thoughts and ask
questions. All interviews were audio recorded, transcribed
verbatim, and compared with digital audio recordingsto ensure
the accuracy of the content [17]. Unclear or doubtful contents
expressed by theintervieweeswere confirmed through retelling,
questioning, and other ways. Induction, intervention, or
judgment was prohibited. The interview duration was limited
to approximately 30 minutes per participant. A recruitment
diagram appearsin Figure 1.

« Il'dliketo start by asking how did you decide to receive hyperthermic intraperitoneal chemotherapy (HIPEC) on behalf of the patient.

«  Canyou recall the process of treatment decision?
«  What do you know about HIPEC?
«  What made you decide to receive HIPEC?

«  What concerns did you have during the decision-making process?

« Isthere anything you'd like to know or want the medical staff to help you with?

https://cancer.jmir.org/2026/1/e80471
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Figure 1. Study enrollment diagram. HIPEC: hyperthermic intraperitoneal chemotherapy.

Purposive sampling, patients

caregivers were initially identified (n=20).

and family

After applying the exclusion criteria,
patients were excluded (n=5).

= Ascites (n=1)
Voluntary discontinuation of HIPEC (n=2)
Presence of extraperitoneal disease (n=2)

Total number of patients and family caregivers

who met the inclusion criteria (n=15).

The final cohort for the interview study

consisted of 15 family caregivers.

Family caregivers

Patients (n=15)

(n=15)
Stage III (n=10) Spouses (n=5)
Adult children (n=9)

Stage IV (n=5)

Other relatives (n=1)

Data Analysis

The audio recordings from each interview were transcribed
verbatim. Within 24 h after theinterview, 2 researchers (ZKKT
and DNL) independently organized the interview data,
transcribed it into text, coded transcripts, and analyzed the data
with the Colaizzi 7-step analysis method [19]: The interview
data were read repeatedly to deeply understand the content
information; code recurring, meaningful statements; form a
categorized coded view; write a detailed description; have
sublimation view as the theme; and then to return the written
text to the interviewee for verification. The 2 researchers were
fully immersed in theinterview content, independently reading
and coding in detail. It was summarized after completion, and
if any objection wasraised, they were discussed and determined
within the team (ZKKT, DNL, XC, and WZT). During this
process, the research team adopted triangulation, randomly
selected 20% transcripts and codes, and then submitted them
to the noninterviewers for reviewing and improving the codes
[20]. Then, regular meetings were held within the team to
generateinitial themes (ZKKT, DNL, XC, and WZT).

https://cancer.jmir.org/2026/1/e80471
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Ethical Considerations

This study was approved by the Ethics Committee of the First
Affiliated Hospital of Guangxi Medica University
(2024-E055-01). Before the interview, the interviewer
introduced the purpose, significance, and content of the research
to the subjects. All data were used only for research purposes.
All participants signed informed consent forms after expressing
their willingnessto participate. During theinterview, participants
were free to interrupt the experiment if they chose to do so.
Immediately following data collection, theinterviewer engaged
all participantsin a standardized debriefing process to disclose
the shamtrial. Participants were not provided compensation for
participation. All personal identifiers of the participants were
removed before analysis to ensure privacy. This study strictly
adheres to Beauchamp and Childress's Four Principles of
Biomedical Ethics[21] to establish the theoretical framework
for our ethical approach, recognizing that decision-making
during a patient’s surgical procedure inherently precludes the
preservation of their decision-making capacity.
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of interview. The majority were male (11/15, 73%), and 27%
(4/15) were female. The relationship to the patient was
distributed asfollows: 33% (5/15) spouses, 60% (9/15) children,
and 6% (1/15) other relatives. All patientswere on average 56.7
(SD 10.78, range 36-74) years of age at the time of interview.
The demographic and clinical characteristics of these
participants and patients are presented in Table 1.

Results

Patient and Surrogate Decision-M aker Characteristics

The analysis sample for data saturation included 15 patients
and their surrogate decision-makers. All participants were on
average 39.8 (SD 13.29, range 20-68) years of age at the time

Table 1. Characteristics of participants.

Number  Surrogate decision-maker Patient
Gen- Age Education Occupation Relationship Gender Age Medical insurance pEC® Stage Chemothera-
der (years) with patients (years) n peutics drugs
1 Mae 43 Middle Farmer Husband Female 46 Medical insurance 3 ne Lobaplatin
school for residents
2 Fe- 36 Junior col- Officeclerk  Wife Male 36 Medical insurance 3 1l Docetaxel
male lege for residents
3 Mde 20 College Student Son Male 53 No medical insur- 5 Ve Lobaplatin
ance
4 Male 55 Middle Farmer Husband Female 51 Medical insurance 3 1l Oxaliplatin
school for residents
5 Mae 45 Master Construction Son Femae 67 Medical insurance 3 % Lobaplatin
industry for residents
manager
6 Mae 32 College Officeclerk  Son Male 60 Medical insurance 3 v Docetaxel
for residents
7 Mae 33 College Civil servant  Son Male 60 Medical insurance 2 Il Oxaliplatin
for residents
8 Fe- 45 Primary Farmer Wife Male 47 Medical insurance 3 % Docetaxel
male school for residents
9 Mae 26 Junior col- Officeclerk  Son Male 54 Medical insurance 1 1] Docetaxel
lege for residents
10 Fe- 49 College Civil servant Daughter Male 74 Medical insurance 3 1] Docetaxel
male for urban employ-
ees
11 Mae 51 High Worker Son Male 73 Medical insurance 3 1l Docetaxel
school for residents
12 Mae 45 Junior col-  Individual Full brother Male 51 Medical insurance 3 1l Lobaplatin
lege for residents
13 Mae 26 High Farmer Son Male 58 Medical insurance 1 \% Oxaliplatin
school for residents
14 Fe- 24 Junior col-  Individual Daughter Male 51 Medical insurance 3 1l Oxaliplatin
male lege for residents
15 Male 68 Junior col- Retiree Husband Female 70 Medical insurance 1 1l Docetaxel
lege for urban employ-
ees

3HIPEC: hyperthermic intraperitoneal chemotherapy.

By stage |11 gastric cancer is categorized as locally advanced disease. In this stage, the primary tumor has invaded deeply through the gastric wall
(potentially involving the serosa) and has extensively metastasized to the regional lymph nodes.

CIV: stage IV represents the most advanced phase of gastric cancer. It is defined by the presence of distant metastasis (M 1), regardless of the extent of
the primary tumor (Any T) or the involvement of regional lymph nodes (Any N).

Topi decision-information  sources, (3) challenges in the

opic decison-making process, and (4) facilitators in the
The researchers identified four themes through their analysis:  decision-making process. The themes and subthemes derived
(1) shared decision-making participation mode, (2) from the analysis are shown in Table 2.
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Themes Subthemes
1. Shared decision-making participation mode «  Doctor-led passive decision-making
«  Doctor-family sharing decision-making
1. Decision-information sources «  Decision-making information comes from the medical-care personnel
«  Decision-making information comes from the internet
«  Decision-making information comes from acquaintances
1. Challengesin the decision-making process «  Thefinancial burden
« Anticipated therapeutic efficacy
1. Facilitator in the decision-making process «  Positive health beliefs

«  Cultural dimensions of perceived responsibility: a Confucian perspective

Theme 1: Shared Decision-M aking Participation Mode

Overview

Theway of shared decision-making was primarily based on the
level of information mastery and education of decision-makers.

Doctor-L ed Passive Decision-Making

Nine surrogate decision-makers expressed a preference for
physician-dominated decision-making, indicating that their role
was primarily to adhere to the physician’'s recommended
treatment course.

The adoption of this decision-making approach demonstrates
asignificant correlation with educational attainment. Surrogates
with limited formal education exhibited a substantial knowledge
gap regarding HIPEC compared to clinical professionals, while
simultaneously expressing stronger deference to hierarchical
medical authority.

All of uslivein rural areas. |, my wife, my younger
brother and my younger sister all have only a middle
school education. They seldom go to the hospital for
medical treatment. | had never heard of HIPEC and
had to rely on the doctor to make the decision. I'm at
a loss right now. [Number 4, aged 55 years, farmer,
husband of patient]

| never considered challenging the doctor's decision.
Snce the treatment method they proposed was
effective, | followed the expert's advice. After all, he
was respected authorities whose opinions are widely
accepted. [Number 13, aged 26 years, farmer, son of
patient]
From a cognitive perspective, many surrogates reported
experiencing significant feelings of inadequacy and information
overload. When participants acquired information but
demonstrated either an unwillingness to engage in multisource
verification or an inability to synthesize information from
disparate channels, they consistently reverted to
physician-dependent decision-making as a default strategy.

Several doctors came and told me alot of information.
I managed to understand a little bit, but it was too
complicated. Without knowledge of HIPEC, the
patient was lying on the bed, unable to move, unable
to make decisions. We do what the doctor

https://cancer.jmir.org/2026/1/e80471

recommends completely at this time. [Number 11,
aged 50 years, worker, son of patient]

Although the doctor is obligated to inform us of this
information, | don't think | can fully understand it. |
don't worry about whether | can understand it or not.
All | need to know is that the doctor's decision is
correct, and | just need to follow his decision.
[Number 1, aged 43 years, farmer, husband of patient]

Doctor-Family Shared Decision-Making

Six surrogate decision-makers combined information obtained
from various sources. Family caregivers who engaged in
doctor-family shared decision-making typically possessed higher
educational attainment, demonstrating not only comprehension
of complex HIPEC information but also the capacity to critically
evaluate disparate information sources, including both
physician-provided guidance and internet-acquired content.

At the beginning, after being informed of HIPEC by
theclinical doctor, first checked the Internet, but also
asked acquaintances, to understand the thermal
perfusion technology can prevent metastasis, avoid
risk effect, we decided to carry out HIPEC. [Number
5, aged 45 years, construction-industry manager, son
of patient]

On the premise of knowing a lot about the principle,
knowledge and effect of thermoperfusion, | took the
initiative to choose the best hospital recognized for
surgery and HIPEC. [Number 6, aged 32 years, office
clerk, son of patient]

These surrogate decision-makers did not passively await
information but rather demonstrated a proactive communication
stance, exemplified by actively seeking clarifications during
consultations and engaging in iterative questioning with
physicians. They perceived clinicians as collaborative partners
in problem-solving rather than unidirectional authorities.

After consulting with acquaintances, | repeatedly
confirmed with the doctor whether changing the
treatment plan could cure gastric cancer and also
determined whether the quality of life would change
in the future. [Number 5, aged 45 years,
construction-industry manager, son of patient]
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After | came to this hospital now, | will also ask the
doctor to check the information | found online. Even
though they urged me, | couldn't make up my mind
easily. [Number 6, aged 32 years, office clerk, son of
patient]

Theme 2: Decision-I nfor mation Sources

Decison-Making I nformation Came From Medical Care
Personnel

All participantsindicated that medical personnel weretheinitial
source of information for their HIPEC decision-making. As a
new therapeutic modality, HIPEC has alow popularity among
the public, with less access, and obtaining relevant information
initially in daily lifewas difficult for patientsand their families.

I've never heard of HIPEC, and | don't know how it
works. The first time | heard HIPEC, it was
introduced by the surgeon. [Number 2, aged 36 years,
office clerk, wife of patient]

| usually read disease-related information on social
platforms, but rarely mention HIPEC, and only know
it from doctors. [Number 10, aged 49 years, civil
servant, daughter of patient]

The main source of HIPEC information for 10 (10/15, 66.6%)
surrogate decision-makers of patientswas medical staff. A total
of 6 surrogate decision-makers did not subsequently seek
information in other ways, so this became their only access to
information. In particular, older decision-makersliving in rural
areas lack the competence and access to information.

We rural people do not know this, only through the
doctor's recommendation, and do not look up other
information. [Number 1, aged 43 years, farmer,
husband of patient]

Bornin arural area and an elderly person, | rarely
use a smartphone, so | only know about it from my
doctor. [Number 4, aged 55 years, farmer, husband
of patient]

Decision-Making I nformation Came From the I nternet

Some surrogate decision-makers indicated that they actively
sought information and confirmation through internet channels,
these being by those with higher education or high internet
usage. The primary information sought by participants
concerned 3 key areas: the mechanism of HIPEC treatment, its
efficacy in GC, and potential adverse effects.

After the doctor first told me HIPEC, | searched on
the Internet myself to simply understand what
therapeutic effect it hason GC. | looked it up through
wechat public account and Baidu. [Number 2, aged
36 years, office clerk, wife of patient]
| searched for side effects (of HIPEC) through Baidu.
There are other doctors on Baidu, they might give me
different advice. [Number 7, aged 33 years, civil
servant, son of patient]
Furthermore, thefield of HIPEC ishighly speciaized, and some
of the family caregivers of patients have difficulties
understanding it.

https://cancer.jmir.org/2026/1/e80471
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But |1 have no knowledge reserve, even if | find
relevant information, | cannot understand. [Number
7, aged 33 years, civil servant, son of patient]

Decision-Making I nformation Came From
Acguaintances

In addition to seeking information through the internet, 3
decision-makers consulted expert acquaintances. For unknown
professional treatment information, patients’ familiestended to
consult other doctors through trusted relatives and friends.
Surrogate decision-makers find it easier to hear the truth from
closefriends, to obtain better judgment, and ensureinformation
credibility.

| have relatives and friends who are doctors, they
asked someone who is an expert in the field of
stomach cancer to know if HIPEC can help my
mother's condition. [Number 5, aged 45 years,
construction-industry manager, son of patient]

| asked the doctor at our local hospital about the
effect of HIPEC and whether it was harmful to the
patient's health. After all, it wasthefirst timel heard
about this treatment, and | was still a little afraid.
[Number 6, aged 32 years, office clerk, son of patient]

Theme 3: Challengesin the Decision-Making Process

Financial Burden

An overarching theme from the interviews was that the
significant economic pressure associated with postoperative
HIPEC presented a mgjor decisional impediment for nearly all
participants. Thisfinancial strain wasfrequently cited asadirect
barrier to completing the full course of recommended therapy.

As ordinary people, the economic pressure is
relatively large, the thermoperfusion drainage tube
iscompletely self-funded with thousands of yuan each
time. | hope the society can be helpful in this respect.
[Number 11, aged 51 years, worker, son of patient]

Thepriceisvery expensive and the medical insurance
is not reimbursed, our average family salary is not
high. what if the treatment results are not
proportional to our efforts? [Number 9, aged 26 years,
office clerk, son of patient]

Anticipated Therapeutic Efficacy

First, anotable uncertainty was noted among some participants
concerning the expected benefits of HIPEC, particularly
pertaining to the therapeutic protocol and its effectiveness in
preventing metastasis and recurrence. Thisambiguity wasrooted
in their nonprofessional background, which consequently
hindered their comprehension of the proposed HIPEC regimen
and led to profound decisional uncertainty.

Thedoctor and | have discussed whether todo it three
times or four times before, but we still don't know
what effect the number of times has on the efficacy,
and we are not sure whether the patient can compl ete
the radical cure or prevent metastasis after
completing HIPEC, This makes me quite unsure
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whether | really need it. [Number 2, aged 36 years,
office clerk, wife of patient]

I mainly want to know what effect can be achieved

by doing threetimes, although the doctor always said

that the effect is not guaranteed, | hope you can take

the initiative to give us a clear answer. [Number 5,

aged 45 years, construction-industry manager, son of

patient]
Second, some participants, after an in-depth understanding of
HIPEC, were concerned that the new technology in
chemotherapy had unknown risks of damaging health or
aggravating conditions.

HIPEC is also a form of chemotherapy that kills
cancer cells and seems to kill healthy cells, raising
concernsthat patients may suffer weakened immunity
and other after-effects. [Number 2, aged 36 years,
office clerk, wife of patient]

I'm still worried about any adverse reactions or
accidentswith this new technol ogy. [Number 10, aged
49 years, civil servant, daughter of patient]

Theme 4: Facilitator in the Decision-M aking Process

Positive Health Beliefs

The participants showed a desire to assist patients in their
recovery and were the most important facilitators in
decision-making. Such participants indicated that they would
be more willing to consent to HIPEC, particularly for patients
with GC at high risk of PM. They perceived the procedure as
offering a promising therapeutic approach, citing its potential
to prevent and treat metastatic dissemination, improve survival
outcomes, and maintain a few side effects profile. Surrogate
decision-makers considered that health was more important
than wealth.

I know that the patient is not in good condition now.
As long as the curative effect is good, the treatment
should be treated, do not think about the problem of
money, health is the most important. [Number 14,
aged 24 years, individual, daughter of patient]

Health isthe most important thing. | understand that
HIPEC as early as possible after surgery can more
thoroughly identify cancer cells, and then prolong
life. Aslong asthereis a effective treatment, we must
actively coordinate. [Number 6, aged 32 years, office
clerk, son of patient]

Cultural Dimensions of Perceived Responsibility:
Confucian Perspective

A total of 60% (9/15) of surrogate decision-makers were
children of patients who had the Chinese Confucian cultural
values that maintained the integrity of the family and honored
their parents. Having a parent with cancer triggered feelings of
guilt, and participants felt it was their responsibility to help
patients choose the best treatment. They were concerned that
making the decision to forgo HIPEC would lead to adverse
health outcomes for their parent.
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My dad's situation of cancer was bad, but my parents
have worked so hard for us since childhood, and as
long asthereis any hope, | want to try. [Number 10,
aged 49 years, civil servant, daughter of patient]

My father knew that the cost of HIPEC was very
expensive in a huff, and he wanted to give up the
treatment. But he had worked hard all hislife, and I,
as a son, certainly would not give up the treatment
easily. Now we comfort himevery day and advise him
to actively cooperate. [Number 9, aged 26 years,
office clerk, son of patient]

Discussion

Principal Findings

In this qualitative study, 15 family caregivers of patients with
GC as surrogate decision-makers were preliminarily studied in
China. Applying thematic analysis to those that met our study
inclusion criteria, we identified 4 themes, including the mode,
facilitators, challenges, and decision-information sources of
surrogate HIPEC decision-making.

Our findings identified 2 predominant modes of shared
decision-making among HIPEC surrogate decision-makers.
Those with lower educational attainment demonstrated reduced
health literacy and stronger deference to hierarchical medical
authority, making them more likely to rely on a health care
provider for decision-making. This appears rooted in their
limited capacity to comprehend medical concepts, compounded
by inherent information asymmetry that predisposes clinical
dominance. Lacking the ability and confidence to navigate this
entrenched power structure, they often transferred final
decision-making authority to clinicians, thereby mitigating the
burden of decisiona conflict [22]. Additionaly, these
decision-makerslack the foundational cognitive skillsto assess
information reliability and weigh risks against benefits—a
finding consistent with Robertson et al [23]. This deficit impedes
their ability to process highly specialized information. When
confronted with unfamiliar and complex decisions, they
frequently experience cognitive and informational overload.
Such overload precipitates decisional conflict, characterized by
internal contradiction and profound uncertainty, ultimately
precluding meaningful participation in either independent or
shared decision-making.

Surrogate decision-makerswho used diverseinformation sources
were more likely to engage in doctor-family shared
decision-making, a finding consistent with Bakke et a [24].
From a personal capacity perspective, their cognitive and
educational foundationstrandated into superior health literacy,
enabling them to evaluate the credibility of web-based
information and synthesize disparate sources into a coherent
cognitive framework. This capacity fostered greater autonomy
in assessing treatment efficacy and surviva rates through
independent verification [25]. Notably, during our interviews,
these individuals voluntarily demonstrated their understanding
of HIPEC specifics. Regarding behavioral strategies, these
surrogates proactively managed information flow to ensure
comprehensive understanding and approached decision-making
as a process requiring their ultimate accountability. When
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physicians and patients communicated effectively, they
collectively arrived at treatment decisions [26].

The participation of patients and their families in
decision-making conformed to the ethical principle of autonomy
and should not play a passive decision-making role in this
process [27]. Our findings underscore that facilitating effective
shared decision-making requires the integrated provision of
essential information alongside careful consideration of patient
and family values throughout the decision-making continuum.
Patient decision AIDS (PDAS) are popular toolsin recent years
that help patients make the best choices in health care options
based on their persona values and goals, based on
evidence-based medicine [28]. Online PDA provides treatment
options according to the preferences of patients and their
families, including related benefits, risks, and diagrams [29].
PDA can realize centralized information and effectively reduce
decision-making conflicts in patients with cancer. From the
health care team’s perspective, we recommend establishing a
dedicated HIPEC decision-support team comprising surgeons
and specialized oncology nurses to provide structured decision
guidance. This team would be responsible for implementing
and systematically evaluating surrogate decision-makers
comprehension and use of decision aid materials [30].
Whole-process and dynamic decision-making support was
provided to improve the health literacy of patients and their
families and thus reduce decision-making difficulties and
conflicts.

Wefound that participants|acked the basic knowledge of HIPEC
and the ability to identify and understand information. Consistent
with the result of Hart et al [31], surrogate decision-makers
spent more time understanding decision information, with less
information, they often misinterpret and undermine decisions.
We found that participants with low education indicated that
they were not interested in researching decision information.
Xie et a [32] similarly found that caregivers desire for
information was lower than for decision-making participation.
When the family caregivers, as nonprofessionals, were faced
with highly specialized information such as HIPEC, they had
difficulty understanding it. This inability even destroyed the
positive degree of surrogate decision-makerswho obtain further
information, especially among the less educated [33]. These
findings underscore that health care providers must prioritize
the dissemination of HIPEC knowledge and enhance health
education for patients with GC and their families, as this
congtitutes afundamental prerequisite for facilitating informed
decision-making. First, implementation should begin by
advancing health care providers understanding of current
HIPEC evidence, enabling them to coherently translate and
disseminate updated research insights to surrogates during
decison-making consultations. Second, a supportive
environment should be created. We recommend that health care
institutionsimplement PDA s containing structured educational
modules, which should provide an overview of GC natural
history for HIPEC, comparative outcomes of treatment options,
and so on. Asdemonstrated by Jayakumar et al [34], PDAswith
professional guidanceyield superior decision quality compared
to merely distributing educational materials passively. With
guidance from health care providers, these tool s help laypersons
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establish fundamental disease and treatment knowledge, creating
essential  cognitive foundations for  decision-making.
Furthermore, providing educational videosat hospital admission
significantly enhances engagement and health literacy among
patients and their families, thereby improving both the
decision-making experience and overall satisfaction with care
[35].

The participants expressed diverse challenges facing HIPEC
decisions. Financial burden emerged as the primary and most
formidable challenge during the decision-making process.
Consistent with theresult of Graveset al [36], thelower-income
patients and caregiverswith HIPEC were associated with higher
rates of decision regret. Some participants said that the
single-use perfusion catheters required for HIPEC were a
substantial out-of-pocket expense. Duringinitial discussions of
HIPEC, clinicians informed patients of the treatment costs but
did not sufficiently underscore the substantial financial
implications. Asaresult, families proceeded with the procedure
only to discover—after 1 or 2 cycles—that the cumulative
expenses far exceeded their anticipated financial burden.
Consistent with reports from Western health systems [37], it
was compounded in China as HIPEC was currently not
reimbursable through national health insurance, representing a
significant financial burden borne directly by families.
Consequently, most treatment costs must be borne directly by
familiesrather than through social insurance mechanisms. This
financial burden compromises the ability of surrogate
decision-makers to pursue clinically optimal decisions and
devel op treatment plans aligned with optimal clinical guidelines
[38]. Uninsured patientswith PM will belesslikely to consider
HIPEC or adjuvant chemotherapy, resulting in people with low
economic and social status still at a disadvantage in terms of
health [37]. Hamilton et a [39] proved that although the cost
of HIPEC for patients was higher than that of systemic
chemotherapy, the quality and the overall cost-effectivenessare
better. Therefore, according to China's medical conditions, the
medical security system should be improved, and the
compensation ratio related to HIPEC should be refined to
accurately solve the economic burden of patients with GC.

Moreover, the unpredictability of treatment outcomes
significantly contributes to this complex decision-making
situation. First, most significantly, while the combination of
cytoreductive surgery and HIPEC demonstrates efficacy in both
treating and preventing peritoneal metastasesin advanced GC,
this approach remains controversial and continues to evolve
within the oncology community [40]. Based on their concern
for the patient, participants were concerned about whether a
previously unknown treatment can actually improve the cancer
situation and inflict new damage to the patient. A joint
multicenter study from the United Kingdom and Australia
demonstrated significant variations in post-HIPEC survival
outcomes and length of hospital stay across different geographic
populations [41]. As highlighted by Marano et a [42], even
within high-volume specialized institutions, the application of
cytoreductive surgery with HIPEC varies substantially in terms
of indication, technical execution, and outcome expectations,
underscoring the need for clearer communi cation strategieswith
patients and their families. Second, our findings indicate that
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participants who engaged with multiple information channels
and possessed some prior understanding of HIPEC experienced
particularly pronounced uncertainty, often stemming from
encountering conflicting or inconsistent information across
these sources. Different from the results of Crijns et al [26],
higher health literacy and satisfaction with the decision of
decision-makers were associated with sufficient information
support for them. We analyzed that the possible cause was
cancer information overload, which can be defined as feeling
overwhelmed by the amount of cancer-related material in the
information environment. Shi et a [43] show that cancer
information overload is associated with perceived perception
of illness and treatment uncertainty can lead to anxiety,
depression, and emotional fatigue, and, in turn, impaired
decision-making ability [30,44]. Effective clinician-family
communication serves as a fundamental prerequisite for
mitigating therapeutic uncertainty among decision-makers,
aiming to support their psychological well-being and maintain
alignment with treatment goals. In this context, physicians
should engage in transparent dialogue with surrogate
decision-makers, recognizing that artificial intelligence-based
decision aids cannot substitute for essential human interaction
[45].

Regarding the facilitator underlying the surrogate
decision-making processfor HIPEC, participantsindicated their
choices were informed by positive health perceptions as well
as socioculturally informed perceived responsibilities. First, a
participant believed that the “hope” brought by HIPEC can
restore ahealthy life status. Consistent with the results of Boegle
et a [46], when decision-makers perceivethat HIPEC ismeeting
their needs, evoked hope and trugt, it benefits the adherence to
their treatment. To be precise, they are decision-makers who
may care more about longer survival and relapse in the future
[45]. Second, consistent with Nissen et a [47], family
functionality support is also conducive to improving the disease
pressure of patients with cancer and their families and to
reducing the physical and psychological burden on caregivers.
Furthermore, within traditional Chinese cultural norms, adult
children serving as surrogate decision-makers typically adhere
to the Confucian virtue of filial piety. This ethical framework
mandates comprehensive carefor elderly parents, and suchfilial
behavior has been associated with mitigated caregiver burden
among adult children [48,49]. Seeking aggressive treatment
modalities is often viewed as an expression of loyalty and
familia responsibility. However, as demonstrated by Wu et a
[50Q], children with strong filial values may feel compelled to
pursue intensive treatment options even when facing substantial
financial costs, which can paradoxically lead to decision-making
conflictsand psychologicd distress. In summary, we recommend
implementing family centric support protocols for individuals
considering HIPEC, delivered through multidisciplinary shared
decison-making teams that integrate  specialized
psychotherapists and oncology nurses to provide sustained
psychosocial support. This structured approach enhances
decision-making quality by systematically leveraging family
caregivers capacity for optimism as a constructive
psychological resource [30,44]. Given the significant role of
filial piety in surrogate decision-making, health care providers
should cultivate abalanced understanding of Confucian cultural
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values among adult children and proactively identify
decision-making conflicts during clinical consultations.

Strengthsand Limitations

Strengths and limitations of our study warrant discussion. First,
our study focuses on the decision-making process of family
caregivers of patients with GC, considering HIPEC, an
understudied population (to the best of our knowledge). By
adopting a qualitative approach, we delve into their lived
experiences, addressing a frequently overlooked dimension of
patient-centered care. Second, the systematic methodol ogy used
enhances the methodol ogical rigor of the inquiry.

Our study has severa limitations that should be considered
when interpreting the findings. First, our application of a
purposive sampling strategy, recruiting participants from a
single health care ingtitution in Southern China, means our
findings may not befully representative of al family caregivers
of patients with GC considering HIPEC. Second, our cohort
consisted predominantly of male participants, reflecting the
sociocultural context in China where male family caregivers
often assume the role of primary decision-maker. Yet, the
framework of culture could aso be a strength: this research is
contextualized within the framework of Chinese culture,
examining the underlying logic and sensitivities of relevant
sociocultural norms for the understanding of decision-making
processes. Finally, this study was limited by its exclusive focus
on the perspectives of surrogate decision-makers. The findings
do not incorporate the views of treating clinicians, the patients
themselves, or direct observation of clinical interactions, which
represent critical avenues for future research to triangulate and
enrich our understanding of the decision-making dynamics.

Future Directions

Regarding future research, we propose severa directions.
Subsequent studies should aim to disentangle the specific factors
involved in both information acquisition and the
decision-making processfor HIPEC. Thisincludesinvestigating
how individuals receive and process information from various
channels and how they navigate psychosocial challengesduring
decision-making. We further propose large-scale, multicenter
studies that use a mixed methods approach engaging multiple
stakehol ders—including surgeons, oncol ogists, and patients—to
develop anintegrated model of HIPEC decision-making. Finaly,
we recommend that future research intentionally enroll more
female surrogate decision-makers to facilitate a gender-based
analysis and elucidate its influence on decision-making
outcomes.

Conclusions

This qualitative study explored the real experiences of GC
patients' family caregiversin making decisions about surrogate
HIPEC treatment, including the participation mode,
decision-making information sources, facilitators, and
challenges. Our findings suggested that providing necessary
and sufficient information support with regard to HIPEC was
the key to achieving shared decision-making by surrogate
decision-makers and improving the decision-making experience.
Our findings highlighted areas that have not been previously
addressed. Health care providers must intensify their effortsto
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refine the shared decision-making framework for HIPEC and GC families in achieving optimal surrogate decision-making
develop culturally sensitive PDA tailored to the sociocultural  aligned with patient values and clinical evidence.
and health care context. Such instrumentsare essential to support
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