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Abstract

Background Advance care planning is an important part of palliative care. Public acceptance is a prerequisite for the
widespread development and implementation of advance care planning. However, little is known about the level of
public’s acceptance and influencing factors of advance care planning across different life cycles.

Methods A cross-sectional study in mainland China was conducted from June 20 to August 31, 2022. We used
multi-stage sampling strategy to recruit participators. A stepwise linear regression analysis was used to examine the
influencing factors in different life cycles (nonage, mature age, middle age and old age).

Results The final sample size was 18,002. The average acceptance score of advance care planning of the public
throughout the entire life cycle was 64.03. The average score in nonage was 67.13, which is the highest. The average
score in mature age was 63.87, in middle age was 63.51, and in old age was 63.54. Multiple linear stepwise regression
results indicated that death education support level, well-being index, neighbor relations, health literacy, family social
status, and siblings were influencing factors in nonage. Medical insurance, injury events, multiple properties, death
education support level, health literacy, family social status, neighbor relation, social support, family health, media
contact, and well-being index were influencing factors in mature age. In middle age, region, living alone, depression,
debt, houses, death education support level, health literacy, social support, and family social status were influencing
factors. In old age, injury event, death education support level, neighbor relation, well-being index, siblings and
children were influencing factors.

Conclusions This study is the first to compare the Chinese people with different life cycles. It found that the public’s
acceptance and influencing factors of advance care planning varied across different life cycles. Governments and
health care personnel should emphasize autonomy and initiate advance care planning based on different life cycles
and individual approaches, then introduce appropriate public health policies into newer and broader fields.
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Introduction

The trend of global population aging is gradually deep-
ening, and with the occurrence of sudden public health
emergencies, people have more opportunities to come
into contact with hospitals and discuss death [1].
Advance care planning (ACP) is an important compo-
nent of modern medicine and a core force of palliative
care, with respect for individual autonomy as the fun-
damental principle, allowing adults of any age or health
stage to understand and share their values, goals, and
future medical care intentions [2].

Due to the influence of traditional Chinese culture, the
public lacks opportunities to discuss future end-of-life
medical decisions with family members or medical staff,
and discussions on end-of-life topics still face difficulties
[3]. In China, organizations such as the “Choice and Dig-
nity Website” run by volunteers and the Beijing Associa-
tion for Living Will have made efforts to encourage the
public to discuss death plans in advance and launch the
first “advance care planning” folk text “My Five Wishes”
[4]. However, due to the late start and slow development
of Advance care planning in China, only Taiwan and
Hong Kong have implemented ACP and established rele-
vant systems and laws [5]. In 2022, Shenzhen became the
first region in mainland China to achieve legislation on
the autonomy of end-of-life healthcare. The populariza-
tion and implementation of ACP in China is a long and
arduous task [6].

Given the lack of theoretical guidance in previous stud-
ies, this study introduced the total life cycle theory and
dynamic biopsychosocial model. The Healthy China
Action (2019-2030) states that health management
should cover the total life cycle [7]. The total life cycle
is generally regarded as a complete life process from the
emergence, development, decline, to extinction of the
research object, and explains that the value form of the
research object continuously changes throughout the
entire life cycle, and different individuals have similar
behavior patterns at the same stage of the cycle [8]. The
dynamic biopsysocial (DBPS) model is an extension of
the biopsychosocial model. Unlike traditional biopsycho-
social model, the DBPS model specifically divides social
factors into interpersonal factors and macro system envi-
ronmental factors. This model interprets human health
behavior as the result of the interplay of biological, psy-
chological, interpersonal, and environmental factors [9].

This study was based on the total life cycle theory and
dynamic biopsychosocial model. It was the first attempt
to study the acceptance level and influencing factors of
advance care planning by the public in different life cycles
of nonage, mature age, middle age and old age. And We

analyzed the geographical differences in the acceptance
of ACP among participants throughout the entire cycle
and each cycle. The study is of great significance for seek-
ing targeted popularization strategies, advancing the
medical and health system, and improving the level of
medical services.

Methods

Survey design and participants

This cross-sectional study used data from a survey we
conducted in China from June 20th, 2022 to August 31th,
2022 [10]. We adopt a multi-stage, stratified random
sampling method and selected a total of 22 provinces, 5
autonomous regions, and 4 municipalities directly under
the central government, including 148 cities, 202 dis-
tricts and counties, 390 townships and streets, and 780
communities and villages. Each provincial-level admin-
istrative region was responsible for the recruitment,
training, organization, and coordination of investiga-
tors or teams in their respective provinces, with a pro-
vincial-level investigator in charge. Each city recruited
at least one investigator or one investigation team, and
all investigators underwent strict and unified training.
Based on the results of China’s seventh population cen-
sus, quota sampling was conducted on gender, age, and
urban-rural areas. The study was registered at the China
Clinical Trial Registration Center on June 15th, 2022
(ChiCTR2200061046). The investigators distributed elec-
tronic questionnaires one-on-one and face-to-face at the
scene to the respondents through the online question-
naire star platform (https://www.wjx.cn).

The inclusion criteria included: (1) age=12 years old,
(2) Chinese nationality, (3) China’s permanent population
(annual outside time <1 month), (4) able to complete the
questionnaire survey independently or with investiga-
tors’ help, (5) capable of comprehending each item on the
questionnaire, (6) voluntarily participated in the study
and signed an informed consent form. The exclusion cri-
teria included: (1) with mental disorders or confusion, (2)
having cognitive impairment, (3) unwilling to cooperate.
It is worth mentioning that in this study, minors aged
12 and above were selected because they already have
the basic ability to think independently, and multiple
studies have shown that advance care planning should
involve adolescents and children [11, 12]. Sample size
estimation: n=Ua?x P(1-P)/8% Acceptance level of ACP
for residents in Zhengzhou City (80.1%) was selected as
the sample size calculation index P [13]. The significance
level a=0.05, Ua=1.96. The allowable error § was 0.01,
expanded the sample size by 15%, and the minimum sam-
ple size of this study was calculated as 7042 cases.
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Considering that confounding factors in baseline fea-
tures might give rise to potential confounding bias, we
adjusted important variables through quotas, to help
make more reasonable comparisons among groups.
In this study, the outcome variable was self-reported
acceptance of ACP and the determining factor was the
respondent’s life cycle. According to the Chinese Medical
Association and Geriatrics Association age classification
criteria, the life cycle was divided into four subgroups:
12 to 17 years was nonage, 18 to 44 years was mature
age, 45 to 59 years was middle age, and 60 years or older
was old age [14]. Further we explored the public’s accep-
tance of ACP and the differences among different life
cycles. Through literature review, we found that differ-
ences in genetics, hormones, and environment between
men and women could affect their acceptance of ACP
[15]. People in urban areas had a higher awareness of
ACP related knowledge and were more inclined to make
decisions through ACP [16]. Low income group typi-
cally had lower understanding of ACP and was less will-
ing to accept it [17]. Therefore, the variables considered
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to be confounding factors were gender, urban-rural, and
monthly income.

Instruments

This questionnaire consisted of two parts, acceptance
of ACP and influencing factors. This study incorpo-
rates relevant biological, psychological, interpersonal,
and environmental factors evaluated by experts based
on the DBPS model to investigate the multidimensional
characteristics of public acceptance of ACP (Fig. 1). The
public reported their acceptance of ACP on their own.
After consulting with professionals, we used the Visual
Analog Scale (VAS) with a score of 0-100 [18, 19]. Resi-
dents chose to score according to their own preferences,
and the higher score signified the stronger willingness.
Before the questionnaires were distributed, the investi-
gators would systematically educate the respondents to
explain the relevant background, concepts, functions,
etc. of ACP, so as to ensure that the respondents had a
certain understanding of ACP. If the respondents had
any questions, the investigators would answer them. At
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Fig. 1 Factors related to ACP acceptance based on dynamic biopsychosocial model
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the same time, we used the visual analogue scale (VAS)
with a score of 0-100 to evaluate participants’ support for
death education.

The Generalized Anxiety Disorder-7 (GAD-7) was used
to measure anxiety level. The score for each item ranges
from O to 3, from ‘never’ to ‘almost every day. The total
score of the scale goes from O to 21. According to the
norm results, a score of 0—4 on the scale indicates no
anxiety, 5-9 indicates mild anxiety, 10-14 indicates mod-
erate anxiety, 15-21 indicates severe anxiety [20]. The
Cronbach a coefficient for the GAD-7 was 0.942 in the
study.

The Patient Health Questionnaire-9 (PHQ-9) was used
to assess respondents’ level of depression. The PHQ-9
scale has a total of 9 items, with each item scoring 0
(never) to 3 (almost every day).The overall score range of
the scale is 0—27. Based on scoring criteria, a score of 0—4
on the scale indicates no depression, 5-9 indicates mild
mild depression, 10—14 indicates moderate depression,
15-19 indicates moderate to severe depression, 20-27
indicates severe depression [21]. The Cronbach a coeffi-
cient of the scale was 0.920 in the study.

The World Health Organization Five-item Well-Being
Index (WHO-5) was used to evaluate subjective well-
being. This scale consists of 5 items and adopts a 6-point
scoring system, ranging from “O=never before” to “5=all
times” The initial score is the sum of the 5 answer indi-
ces, with a range of 0-25. A higher total score represents
a bbetter quality of life or emotions [22]. The Cronbach a
coefficient of the WHO-5 was 0.946 in the study.

The New General Self-Efficacy Scale-Short Form
(NGSES-SF) was used to evaluate one’s attitude towards
behavioral cognition, developed by Chen et al,, translated
and revised by Feng Xiao et al., and simplified by Wang
Fei and other scholars. The scale consists of three items,
with a Likert 5-point score ranging from “l=strongly
disagree” to “5=strongly agree” The total score of the
scale ranges from 3 to 15, with higher scores represent-
ing higher self-efficacy [23]. The Cronbach «a coefficient
of the NGSES-SF was 0.924 in the study.

The Perceived Social Support Scale (PSSS) was used
to assess the individual’s level of perception of social
support. The PSSS includes three concise items for self
reporting in the study, measuring perceived emotional
support from family, friends, and important others. Each
item is scored on a scale of 1-7 from ‘strongly disagree’ to
‘strongly agree’ The total score of PSSS is between 3 and
21, with higher scores representing greater social support
[24]. The Cronbach «a coefficient of the PSSS was 0.888 in
the study.

The Family Communication Scale-10 (FCS-10) was
used to assess family communication situation. Each
item use the Likert 5-level scoring method from ‘strongly
disagree’ to ‘strongly agree! The total scores of the scale
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range from 10 to 50, with higher scores meanting bet-
ter communication between family members [25]. The
Cronbach « coefficient of the FCS-10 was 0.966 in the
study.

The Family Health Scale-Short Form (FHS-SF) was
used to estimate participants’ health literacy and fam-
ily environment. The scale consists of 10 items, with
each item using the Likert 5-level scoring method from
‘strongly disagree’ to ‘strongly agree! Questions 6, 9, and
10 are scored in reverse. The summed score of FHS-SF
is between 3 and 21with higher scores indicating higher
levels of family health [26]. The Cronbach a coefficient of
the FHS-SF was 0.825 in the study.

The Health Literacy Scale Short Form-9 (HLS-SF9)
was used to assess health literacy. It adopts a 4-level rat-
ing (1=very difficult, 2=difficult, 3=easy, 4=very easy).
Use a formula to calculate the standardized HL index,
which ranges from 0 to 50. A higher index represents a
higher level of health literacy. The calculation formula
is, index=(mean—1) * (50/3) [27]. The Cronbach « coef-
ficient of the HLS-SF9 was 0.937.

A 6-item self-made scale was used to measure the fre-
quency of media usage behavior. The scale includes 6
dimensions: social activities, self presentation, social
actions, leisure and entertainment, information acquisi-
tion, and business transactions. For each item, respon-
dents entered a number from 1 to 5, indicating their
frequency of media exposure. The total score of the com-
prehensive scale is between 6 and 30 points, with higher
scores indicating higher frequency of media exposure
[28]. The Cronbach « coefficient of the scale was 0.872 in
the study.

Statistical methods

We analyzed data using SPSS for Windows, Version 26.0
(SPSS, Inc). To test the representativeness of the research
sample, we used chi square tests to compare the demo-
graphic characteristics of four life cycles participants (i.e.
gender, urban-rural distribution, and per capita monthly
income of households). Descriptive analysis included
the mean and standard deviation of continuous vari-
ables, as well as the number and percentage of categori-
cal variables. Compare the differences in acceptance of
ACP using t-tests and analysis of variance. No clustering
was observed among the respondents (correlation=0.03,
P<0.001), so multivariate linear stepwise regression
analysis was used to analyze the relevant factors for the
public’s acceptance score of ACP (inclusion criteria and
exclusion criteria respectively were P=0.05 and P=0.1).

Results

Quota results

We collected a total of 31,449 questionnaires, 30,505
met the qualification criteria after performing logical
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checks, 21,916 remained after quotas based on Chinese
demographic characteristics, and 21,891 remained after
excluding 25 residents who had not been in Mainland
China in the past three months. After matching base-
line data through random sampling, the final sample size
was 18,002 (Fig. 2). In our research, we matched gender,
urban and rural areas, and per capita monthly household
income through random sampling. In our research, we
matched gender, urban and rural areas, and per capita
monthly household income through random sampling.
The reference population for matching criteria was not
fixed, and we followed the principle of matching with
the least loss of samples. We attempted multiple matches
based on different reference population until we obtained
balanced baseline data with minimal sample loss. The
demographic characteristics of respondents with dif-
ferent life cycles before and after the quota are shown
in Table 1. We can distinguish from the P value that
the matching method achieves equilibrium among the
selected covariates among the four groups (Table 1).

Characteristics of respondents in different life cycles
The male to female ratio of the public in different life
cycles was close to 1:1. With the evolution of the life

31449 questionnaires collected
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cycle, the proportion of chronic diseases increased, and
the highest was 57.22% in old age. The proportion of
urban population in each cycle was all above 70.00%. The
proportion of old age receiving government subsidies
was the highest, at 30.68%. Only a few respondents had
religious beliefs, while mature age was the lowest, at 2.47.
Most owned a property, and mature age was 59.12%,
which was also the lowest. The per capita monthly
income of most households was below 6000 yuan, and
each cycle was all above 80.00%. The detailed results are
displayed in Table 2.

Respondents’ acceptance of ACP

We collected data from all regions of mainland China,
including 22 provinces, 4 municipalities and 5 autono-
mous regions. The average acceptance score of ACP
throughout the entire life cycle varied among different
provinces (P<0.001), with Xinjiang having the highest
average score of 69.05 (25.90) and Gansu having the low-
est score of 54.04 (21.70) (Fig. 3). To further analyze the
issue, we compared the acceptance of ACP in different
provinces of China by different life cycles. As shown in
Fig. 4, Middle-aged respondents in Hunan is the high-
est at 76.41 (29.98), while middle-aged respondents in

\
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with Inconsistent logic check

21916 questionnaires

Quota sampling based on Chinese

population characteristics
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21891 questionnaires

|
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not in Chinese Mainland in the
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180021 entered data analysis

Fig. 2 Study flowchart

Matched baseline data by random

sampling
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Table 1 Demographic characteristics of non-matched and matched respondents
Baseline matching characteristics Non-matched respondents Matched respondents

(n=21891) (n=18002)

n (%) n (%)

Nonage Mature age Middle age Old age Nonage Mature age Middle age Old age
Gender
Male 1186 (54.78) 5341 (48.56) 2336 (50.69) 2077 (5041) 859(51.56) 4381 (48.67) 2121 (50.67) 1558(49.48)
Female 979 (45.22) 5657 (51.44) 2272(49.31) 2043 (49.59) 807 (48.44) 4620(51.33) 2065 (49.33) 1591 (50.52)
Pvalue <0.001 0.056
Place of residence
Rural 703 (3247) 2814 (25.59) 1378(29.90) 1822 (44.22) 483(28.99) 2554 (2837) 1172(28.00) 351 (27.02)
Urban 1462 (67.53) 8184 (7441) 3230(70.10) 2298 (55.78) 1183 (71.01) 6447 (71.63) 3014 (72.00) 2298 (72.98)
Pvalue <0.001 0421
Per capita monthly household income(CNY?)
<6000 1599 (73.86) 7564 (68.78) 3582 (77.73) 3491 (84.73) 1355(81.33) 7331 (81.45) 3409 (81.44) 2615 (83.04)
6001-12,000 393(18.15) 2347 (2134) 777 (16.86) 499 (12.11) 238(14.29) 1284 (14.27) 598(14.29) 425 (13.50)
>12,001 173(7991) 1087 (9.88) 249 (5.40) 130(3.16)  73(4.38) 386 (4.29) 179 (4.28) 109 (3.46)
Pvalue <0.001 0.388

2CNY: Chinese Yuan (1 CNY=0.112 GBP=0.139 USD)

Fujian is the lowest at 46.14 (24.60). Most respondents
had a high acceptance of advance care planning. Figure 5
shows the population distribution of public acceptance of
advance care planning at different scoring scales in differ-
ent life cycles. Further more, we compared the percent-
age of acceptance of ACP across different life cycles on
different scoring scales (Fig. 6). We can see that regard-
less of which life cycle, the highest number of respon-
dents choosing the score of 91 to 100. Besides these, the
mean score during nonage was 67.13 (25.42), which is the
highest, mature age was 63.87 (26.09), middle age was
63.5 (25.99), and old age was 63.54 (24.45) (Table 2).

Factors related to ACP acceptance level

Table 3 provides multiple linear stepwise regression
results for respondents with different life cycles. We can
find that public in nonage with higher scores of death
education support level (5=0.58), well-being index
(5=0.08), neighbor relations (5=0.04), health literacy
(5=0.06), family social status (p=0-05), were more will-
ing to accept advance care planning, while having siblings
(5=-0.04) may hinder it. Mature aged public with medi-
cal insurance (5=0.02), injury events (5=0.03), multiple
properties [2 (=0.02) or 23 (8=0.02)], and higher scores
of death education support level (=0.57), health lit-
eracy (5=0.06), family social status (8=0.06), neighbor
relation (=0.05), social support (5=0.05), family health
(=0.02), media contact (=0.02), had a greater accep-
tance, and well being index (5=-0.03) probably was a hin-
drance factor. Moreover, in middle age, resident living in
Western China (5=-0.04), living alone ($=-0.03), feeling
mild depression (=-0.05) more likely refused advance
care planning, and debt ($=0.04), house[l (8=0.06) or
2 ($=0.04) or =23 (5=0.05)], death education support

level (5=0.58), health literacy (8=0.08), social support
(5=0.06), family social status (5=0.04) were contributing
factors. In addition, for the elderly, injury event (5=0.04),
death education support level (=0.62), neighbor rela-
tion (5=0.08), well-being index (8=0.06) were driving
factors, while having siblings (5=-0.03) and having a child
(5=-0.06) perhaps were negative factors.

Discussion

Analysis of the acceptance status of advance care planning
This survey was based on the national sample of the
public (=12 years old) in mainland China. The national
sample could explore the differences and universality of
provinces and life cycles. Our research showed that resi-
dents in different regions had different levels of accep-
tance of advance care planning, with Hunan, Xinjiang,
and Beijing ranking among the top three in terms of
acceptance scores, which were significantly higher than
those in other regions. The acceptance scores of Gansu
and Ningxia were significantly lower than other regions.
It possibly was influenced by sample size, demographic
characteristics, and of course, it might also be related to
many factors such as local economy, culture, environ-
ment, and the development level of ACP. In mainland
China, there are few public promotion activities and
organizations except for the Beijing Life Wills Promo-
tion Association and the later established Shenzhen Life
Wills Promotion Association. Chinese people lack an
effective way to obtain information about advance care
planning. Studies in Japan, Australia, and Canada indi-
cated that non-governmental organizations and legisla-
tive organizations were important driving factors for the
development of ACP [29-31]. Medical personnel and the
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government should provide targeted and evidence-based
recommendations based on regional differences.

In addition, in terms of life cycle, the acceptance score
of ACP among nonage was significantly higher than
mature age, middle age, and old age. This discovery was
consistent with previous surveys conducted in China on
patients and family members, and young patients were
also more willing to know the truth about the disease and
make medical decisions in advance than older patients
[32]. This may be because young people have more active
thinking, less susceptible to the influence of traditional
Chinese customs, and more receptive to new things.
Moreover, many schools attach great importance to life
education, making students aware of the value and sig-
nificance of life. However, Zhu, Huber and others found
that older community residents tend to adopt a positive
attitude towards advance care planning [13, 33]. There
are differences between the research results, which may

be related to the local social culture and the development
level of ACP.

Analysis of influencing factors on the acceptance of
advance care planning

Biological factors

Our research showed that during mature age, partici-
pants who had experienced injury events such as car
accidents, falls, burns, suffocation or suspension, drown-
ing, poisoning, firearm injuries, blunt instrument inju-
ries, and sharp instrument injuries within the past year
were more willing to accept ACP. Lum et al. found that
fearing of poor experiences during death and near death
increased patients’ participation in advance care plan-
ning [34]. These experiences perhaps exacerbate resi-
dents’ anxiety about the future and hope to alleviate this
anxiety through advance care planning. Given that acci-
dental injuries (such as car accidents, drug overdoses,
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Table 3 Stepwise regression analysis of factors related to ACP acceptance in different life cycles

Variables Unstandardized  Standardized t P 95%Cl VIF®
coefficients coefficients
B SE Beta Lower limit Upper limit
Nonage®
Whether having siblings (Ref: No)
Yes -2.17 1.06 -0.04 -2.04 0.042 -4.25 -0.08 1.06
Death education support level 0.54 0.02 0.58 29.62 <0.001 0.50 0.56 1.07
Happiness index 0.32 0.09 0.08 361 <0.001 0.15 049 1.34
Neighbor relations scores 0.86 041 0.04 2.10 0.036 0.06 1.67 1.22
Health literacy scores 0.26 0.10 0.06 262 0.009 0.06 045 1.22
Family social status scores 0.85 0.39 0.05 218 0.029 0.09 1.61 1.16

Mature ageb
Whether having medical insurance

(Ref: No)

Yes 2.10 0.82 0.02 2.58 0.010 0.51 3.70 1.04
Whether having injury events (Ref: No)

Yes 2.01 0.60 0.03 337 0.001 0.84 3.19 1.03
Number of propertes owned (Ref: 0)

2 153 0.77 0.02 1.98 0.048 0.01 3.04 2.04
>3 2.19 1.06 0.02 207 0.038 0.12 426 1.52
Death education support level 0.54 0.01 0.57 65.34 <0.001 0.52 0.55 1.13
Health literacy scores 0.28 0.05 0.06 5.81 <0.001 0.19 038 1.31
Family social status scores 1.25 0.18 0.06 711 <0.001 0.90 1.59 1.13
Neighbor relations scores 091 0.18 0.05 5.09 <0.001 0.56 1.29 1.13
Perceived social support scores 042 0.08 0.06 534 <0.001 0.26 0.57 1.91
Happiness index -0.22 0.05 -0.05 -4.70 <0.001 -0.31 -0.13 1.72
Media contact scores 0.13 0.06 0.02 2.19 0.029 0.01 0.24 1.54
Middle age©

Whether having debts (Ref: No)

Yes 212 0.67 0.04 3.14 0.002 0.80 344 1.07
Whether living alone (Ref: No)

Yes -2.50 1.08 -0.03 -2.31 0.021 -4.62 -0.37 1.07
Region (Ref: Eastern China)

Western China -2.30 0.78 -0.04 -2.95 0.003 -3.83 -0.77 138
Number of propertes owned (Ref: 0)

1 3.03 1.23 0.06 246 0014 0.62 544 345
2 2.78 1.38 0.04 202 0.044 0.08 548 323
>3 6.22 1.90 0.05 3.28 0.001 2.50 9.94 1.70
Depression (Ref: No depression)

Mild depression -2.90 0.86 -0.05 -3.36 0.001 -4.59 -1.21 1.70
Death education support level 0.54 0.01 0.58 46.04 <0.001 0.52 0.57 1.08
Health literacy scores 043 0.07 0.08 6.03 <0.001 0.29 0.57 1.27
Perceived social support scores 043 0.10 0.06 439 <0.001 0.24 0.62 1.28
Family social status scores 0.56 0.16 0.04 351 <0.001 0.25 0.87 1.04
old age®

Whether having injury events (Ref: No)

Yes 293 1.02 0.04 2.88 0.004 094 493 1.04
Whether having siblings (Ref: No)

Yes -2.01 0.92 -0.03 -2.19 0.029 -3.82 -0.21 1.20
Number of children (Ref: 0)

1 -2.86 141 -0.06 -2.03 0.042 -5.61 -0.10 423

Death education support level 0.59 0.01 0.62 43.98 <0.001 0.57 0.62 1.12
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Table 3 (continued)
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Variables Unstandardized  Standardized t P 95%Cl VIF®
coefficients coefficients
B SE Beta Lower limit Upper limit
Neighbor relations scores 1.63 0.31 0.08 5.27 <0.001 1.03 2.24 1.27
Happiness index 0.24 0.07 0.06 3.59 <0.001 0.1 0.37 1.39

2In stepwise regression analyses, R? value was 0.407, adjusted R? value was 0.397, F value was 174.9, and D-W value was 1.977

bIn stepwise regression analyses, R? value was 0.389, adjusted R? value was 0.387, F value was 190.5, and D-W value was 2.015

‘In stepwise regression analyses, R? value was 0.399, adjusted R? value was 0.395, F value was 102.3, and D-W value was 2.013

9In stepwise regression analyses, R? value was 0.443, adjusted R? value was 0.438, F value was 95.5, and D-W value was 1.976

CVIF: variance inflation factor

etc.) are the main cause of death among young people,
they should be given the opportunity to understand
and independently choose available medical care plans,
and should be encouraged to complete advance care
planning.

Gender and the presence of chronic diseases had sta-
tistical significance in the corresponding life cycle in
univariate analysis, but the above variables were not
included in the multiple regression model, indicating that
they might be related to the acceptance of ACP, but do
not play roles as the main influencing factors.

Psychological factors
Advance care planning can be seen as a health behavior,
and mental status can directly influence the execution of
people’s health-related behaviors [35]. Interestingly, our
study found an opposite effect of the well-being index
on acceptance of ACP in nonage, mature age and old
age. Respondents in mature age with higher well-being
index were more reluctant to accept advance care plan-
ning, while respondents in nonage and in old age with
higher well-being index had higher acceptance. It may
be because the residents in mature age with a high well-
being index are full of expectations and vision for life,
lack the perception of future risks [36]. For minors, hap-
piness comes more from the family. People with strong
happiness tend to have family harmony, which makes
them more inclined to make family decision and express
their desire for advance care planning. For the elderly,
happiness is the sum of lifetime achievement and victory.
Older people with a higher happiness index are able to
face death more calmly, they are better able to adapt to
daily decisions, perceive and interpret social situations.
Another important discovery was that for the middle-
aged population, individuals with mild depression were
more likely to reject advance care planning than those
without depression. Ye et al. also found the impact of
depression on attitudes towards ACP in their research
[37]. In fact, people with a tendency towards depression
are more likely to be indecisive and have difficulty mak-
ing plans in advance. However, the relationship between
depression and advance care planning is not clear. No

significant impact of depression on the public in other
life cycles was found in this study.

Other factors, such as anxiety and self-efficacy, were
not included in the regression model. Although self-
reported anxiety and self-efficacy have not shown notable
relationship with the acceptance of ACP, future clinical
diagnosis or prospective studies may still affect respon-
dents’ attitudes towards advance care planning.

Interpersonal factors

This survey found that there was a significant correla-
tion between social support and the acceptance of ACP
during adolescence and middle age, and residents with
higher social support scores were more likely to accept
advance care planning. Previous studies showed similar
results [38]. But this phenomenon was not been found
in other life cycles. This doesn’t seem strange, as it aligns
with the famous psychologist Erikson’s theory of psy-
chosocial development. For adolescence and middle-
aged people, the establishment of social support systems
seems more important than other cycles, so it is not dif-
ficult to understand the significant impact of social sup-
port on advance care planning during adolescence and
middle age.

In terms of neighbor relationship factors, we found that
the better the relationship between family and neighbors,
the higher their acceptance of advance care planning dur-
ing nonage, adolescence age, and old age. However, no
significant difference was found during middle age. As
is well known, middle-aged people play multiple social
roles, and interpersonal relationships are more complex.
Neighborhood relationships are only a small part of the
social system, and the degree of their relationship may
not have a important impact on a certain behavior or
plan.

In addition, we found that there was a negative correla-
tion between the presence of siblings and the acceptance
of advance care planning in nonage and old age. Mean-
while, we also found that elderly people with one child
may be less willing to accept advance care planning than
those without children. A cross-sectional survey in Aus-
tralia also found the similar result [39]. The only children
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probably receive more attention from their parents, and
they are more eager to express a certain wish. Elderly
people with siblings and one child are reluctant to discuss
death with family members, probably because they want
to protect their loved ones from being affected.

Environmental factors

The results of this study indicated that compared to the
eastern region, middle-aged participants in the western
region had a lower willingness to accept advance care
planning. The significant gap in economic development,
educational resources, and medical level between the
eastern and western regions of China may explain this
phenomenon [40].

We found that middle-aged people who live alone were
more likely to refuse advance care planning. This was also
consistent with the research findings on social support.
Gallagher ‘s study also showed the similar result [41].
Middle aged individuals who live alone are more likely to
engage in discussions with peers rather than family mem-
bers because their family members are not around.

Those mature-aged people with medical insurance had
a more positive attitude towards advance care planning.
A previous foreign study [42] was similar to our survey
results. This may be due to the less severe financial bur-
den resulting from illness among those with medicare
reimbursement. The less financial pressure, the more
active in making medical decisions.

The study represented that middle aged people with
debt had a more positive attitude towards advance care
planning than those without debt. Presumably because
they do not want to increase the financial burden on their
families, so they express the desire to reject meaningless
life support in advance.

We also found that participants in mature age with
two or three properties, as well as middle-aged people
with one or two or three or more properties, were more
willing to accept advance care planning. Koss et al. also
showed that private housing had a promoting effect on
advance care planning [43]. In China, real estate is often
regarded as an indicator of a person’s socioeconomic
status. Generally speaking, people with higher socioeco-
nomic status receive a wider range of medical and educa-
tional resources, and pay more attention to the quality of
death.

In mature age, we discovered that the more frequent
media exposure, the stronger the willingness to accept
advance care planning. The report by Cruz etc. also con-
firmed this result [44]. It is not difficult to understand
that people can obtain more knowledge about healthcare,
life education, and advance care planning through vari-
ous media. Therefore, the higher the frequency of media
exposure, the more likely it is to accept advance care
planning. However, in other life cycles, we didn't find
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an obvious relationship between the frequency of media
exposure and ACP acceptance. This may be related to
the distinct preferences of different populations in terms
of exposure to media types and browsing information
content.

Furthermore, we found that minors, mature-aged peo-
ple, and middle-aged people with higher family social
status had higher acceptance of advance care planning.
Martina et al. elucidated the important role of family fac-
tors in medical decision-making [45]. Family social status
is a symbol of economy, quality, power, and ability. The
higher the family status means the better the access to
resources, the higher the cognitive level, and the stronger
the self-control ability, which have a profound impact on
people’s judgments and decisions. However, no signifi-
cant impact was found between family social status and
the acceptance of ACP among the elderly. Therefore, tar-
geted improvement of the accessibility and availability of
advance care planning is crucial for those with low social
status.

We found that during nonage, mature age, and middle
age, respondents with higher levels of health literacy had
a stronger willingness to accept advance care planning.
This was similar to the results of multiple studies both
domestically and internationally [17, 46]. One research
found that people with higher levels of health literacy
paid more attention to health and health knowledge, and
had a greater understanding of diseases or treatment
plans [47]. However, no significant impact of health lit-
eracy on the acceptance of advance care planning among
the elderly was bee found. Therefore it is important to
select the appropriate population and methods to start
the ACP program in mainland China.

It is worth mentioning that our study found that the
support for death education was crucial for the impact of
advance care planning. The higher the support for death
education among respondents in all cycles, the higher
their acceptance of advance care planning. A study also
indicated that death education had a promoting effect on
the acceptance and discussion of advance care planning
[18]. Due to the unique cultural background of our coun-
try, people often do not want to mention or think about
topics related to death, believing that discussing things
related to death is unlucky, and thus showing an attitude
of avoiding death.

Previous studies showed a positive correlation between
religious belief, educational level, income, and willingness
to accept advance care planning [48—50]. However, our
study didn’t discover a clear correlation between these
factors and ACP acceptance. Besides, we didn’t find a
notable influence of family health and communication on
advance care planning. On the one hand, it may be due to
the generally low level of understanding of advance care
planning among Chinese people [31], and on the other
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hand, it is probably because of the protection for the fam-
ily members.

In summary, this study analyzed the acceptance and
related factors of advance care planning among different
life cycle groups, and found that social factors and sup-
port for death education were key variables in improv-
ing the acceptance of ACP. Identifying these factors may
help guide health personnel on how to best support the
unique needs of each cycle group. However, based on
Asian cultural characteristics, the dominant position of
family members and doctors were considered crucial in
the patient’s end-of-life decision-making process [51].
Therefore, efforts should be made to promote education
and training for advance care planning among health-
care professionals, collaborate with the media, education
related groups, and national institutions, strengthen life
and death education for community residents, funda-
mentally solve problems, and promote the promotion
and dissemination of ACP related knowledge.

Furthermore, different measures can be developed
for different life cycles. Improvement of happiness can
increase the acceptance of ACP among nonage. For
mature-aged people, improving the economic level,
strengthening medical insurance policies and media
exposure of health related knowledge, can change their
attitudes towards ACP. In educating middle-aged people,
special attention should be paid to those who live alone,
suffer from depression and poverty crisis. Raising aware-
ness of ACP among progeny and siblings and play the
role of family members are conducive to the promotion
of ACP for the elderly. People in nonage have a relatively
high level of acceptance of ACP, and they should strive
to play a leading role in the family, enhance the willing-
ness of adults and elderly people to accept it. By creating
a healthy family atmosphere, the public can understand
that ACP is a new starting point for humanitarianism,
thereby choose it.

Strengths and limitations

To our knowledge, this study is the first large-scale study on
the acceptance of advance care planning among Chinese
public aged 12 years and older, and it is also the first study
of its kind to compare the acceptance of respondents and
influence factors across different life cycles. It has guiding
significance for the development of personalized and tar-
geted intervention measures. Next, the survey questionnaire
covers a comprehensive range of factors, it is more in line
with the holistic and comprehensive idea under the modern
medical mode. In addition, this study assigns quotas to par-
ticipants in each life cycle based on gender, urban-rural, etc.
to reduce the impact of confounding variables and incon-
sistent baselines on the results, in order to provide a more
reasonable comparison of responses from different life cycle
groups.
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At the same time, the study also has certain limitations.
Firstly, the study has boundedness due to its cross-sectional
analysis. Secondly, advance care planning is a very sensitive
topic, and self reporting is susceptible to comprehension or
recall errors, leading to reporting bias. Thirdly, this study
cannot determine the number of participants who reviewed
online posters or surveys but decided not to complete the
survey, thus, no response bias can be evaluated. There-
fore, the reporting of research results needs to be cautious.
Future research can further confirm its causal relationship
through prospective studies. At the same time, a multidi-
mensional scale of acceptance of advance care planning can
be developed to reduce reporting bias.

Conclusions

According to the results of this study, the public in mainland
China has a high acceptance of advance care planing. As a
public health initiative, it should be reasonable to popular-
ize and implement advance care planning. In the decision-
making process, the individual views of patients should be
advocated and respected. In addition, we found that the
acceptance and influencing factors of advance care planning
varied among respondents with different life cycles. Due
to individual differences among the public in each cycle,
healthcare professionals and policy makers should empha-
size voluntariness and targeting, personalized plans for initi-
ating and implementing advance care planning.
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