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Abstract

Background: Little is known about patients’intention for participation in end-of-life decisions (EOLD) in three coastal
provinces in southern China. This study aimed to explore the willingness of patients with cancer pain to participate in
EOLD and potential influencing factors.

Methods: A multi-center cross-sectional study was performed in three coastal provinces in southern China. Two

hundred and thirty patients with cancer pain were recruited and consented to fill out the questionnaires. The patients
willingness to participate in EOLD, demographic and disease-related data was surveyed.

1

Results: In total, 223 patients completed and returned the survey (response rate = 96.95%). One hundred four cases
(46.64%) were willing to participate in EOLD. 119 (54.36%) cases not willing to participate in EOLD, respectively. Multi-
variate logistic regression analysis shows that educational level (OR: 0.683, 95% Cl: 0.482-0.966), history of alcoholism
(OR:8.353,95%Cl: 2.535-27.525), Eastern Cooperative Oncology Group (ECOG) score (OR: 0.645, 95% Cl: 0.450-0.925)
and experience of explosive pain (OR: 6.367, 95% Cl: 3.103-13.062) and clinical rescue (OR: 3.844, 95% Cl: 1.722-8.577)
had significant effects on EOLD intention (P < 0.05). Finally, a predictive model combined above five factors was
established, which showed a good discrimination (area under receiver operating characteristic curve: 0.849, 95% Cl:
0.796-0.899, P< 0.001) and calibration (Hosmer-Lemeshow Test: Chi-square =10.103, P=0.258) for which patients
more willing to participate in EOLD.

Conclusions: The willingness of patients with cancer pain to participate in EOLD is at a modest level in three coastal

provinces in southern China. Patients with lower educational level, history of alcoholism, better health status and
experience of explosive pain and clinical rescue may be more prone to participate in EOLD.
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Background

Cancer-related pain, reported by more than 70% of
*Correspondence: cijunal47a@163.com; 13799365820@163.com patients, is one of the most common and troublesome
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patients with cancer, but also are regarded as a sign of
tumor recurrence, metastasis, and treatment ineffec-
tiveness by patients and their families [2]. Patients with
cancer pain are often in a critical state of fear of death
due to the incurable nature of cancer. They are more vul-
nerable to anxiety, depression, fatigue, and lack of a posi-
tive outlook. When the status of an illness continues to
deteriorate, the majority of patients begin to think about
the meaning and purposes of life and issues around death
[3]. Thus, understanding patients’ wishes, values and
expected goals is of great significance for formulating
patient-centered end-of-life (EOL) care and improving
the quality of life in the EOL stage.

End-of-life decisions (EOLD) (including advance
directives (ADs), do not resuscitate/do not intubate, last
wishes and so on) are unavoidable topics that all pallia-
tive care physicians, patients, and their caregivers must
face [4]. In the Western society and some developed East-
ern countries like Japan, Korean, and Singapore, increas-
ing patients participated in EOLD since the passage of
the Patient Self-Determination Act (USA) in 1991 [5-10].
They tend to express their thoughts on dying decisions
and death in writing, and to believe that this practice is
very necessary [8, 9]. The doctors and nurses of medical
institutions pay also more and more attention to patients’
autonomy and decision-making power [11]. Previous
studies have demonstrated that quality EOL care can
be achieved when patients receive the treatments they
desire [12, 13].

Although some studies focused on the preference of
EOL care and cancer patients’ and caregivers’ decision-
making practices in China mainland [14-16], little was
known about the true thoughts of patients with cancer
pain to participate in EOLD. The aim of this study was to
investigate the willingness of such patients to participate
in EOLD, preference of EOL care and associated factors
in three coastal provinces in southern China.

Methods

Design and setting

This study was a cross-sectional study, which carried out
in three tertiary cancer hospitals (Fujian Cancer hospital
in Fuzhou, the affiliated cancer hospital of Zhongshan
University in Guangzhou and the affiliated cancer hospi-
tal of Guangxi University in Nanning) in Southern China
because the tertiary cancer hospital is a provincial can-
cer treatment center, which can accept cancer patients
from all regions of the province (including rural and
urban areas). This study was reviewed and approved by
the centralized ethics committee of Fujian Cancer hospi-
tal (§Q2018-039-01). The data collection was completed
between August 2020 and December 2020.
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Participants

Potential eligible in-hospital patients with cancer pain
were screened according to the following inclusion
and exclusion criteria. The inclusion criteria were: (1)
age>18years old, with good language communication
skills; (2) patients with malignant tumor diagnosed by
histology or pathology; (3) NRS (numerical rating scale,
NRS)>1 point during treatment; (4) mental stability;
(5) voluntarily participate in this study under the prin-
ciple of informed consent. The exclusion criteria were:
(1) not answer or not fill in the questionnaire, (2) those
patients who have unstable vital signs. The questionnaire
used in this study contained 20 items. Ten participants
per item were adopted to guide the sample size calcula-
tion according to an epidemiological method previously
reported [17]. The estimated sample size would be 200.
Taking into account a projected 85% completion rate, the
total sample size was 230 in this study.

Measures

Questionnaire

The questionnaire of willingness to participate in EOLD
was designed based on consulting relevant literature [18].
The questionnaire consists of four parts (the supplemen-
tary file 1): (1) demographic data: gender, age, educa-
tional level, religious belief, marital status, residence and
monthly family income; (2) Disease-related data: disease
diagnosis, cancer stage, history of smoking and alcohol-
ism, etc; (3) Pain score (NRS, number rating scales),
Eastern Cooperative Oncology Group (ECOQG) score at
the time of investigation, and Nutritional risk screen-
ing (NRS 2002); (4) Willingness to participate in EOLD
(the core part of the questionnaire): there are 1 decision
item and 3 items about influencing factors, which are:
(D whether you are willing to participate in EOLD (yes,
no); @ Influencing factor 1: have you experienced explo-
sive pain (yes, no); @Inﬂuencing factors 2: causes of pain
outbreak (disease deterioration, Improper use of anal-
gesics, others); @ Influencing factor 3: have you experi-
enced clinical rescue (yes, no). For those patients willing
to participate in EOLD, death related topics were further
surveyed, including preference to EOL decision-maker,
preference to life-support care and preferred place of
death.

Procedure

Before performing this investigation, data collectors were
trained on what EOLD is and how to interpret the pur-
pose, process and potential benefits / risks to the partici-
pants to ensure the quality of data collected. Five trained
collectors screened the eligible patients from the in-hos-
pital patients with cancer pain according to the inclusion
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and exclusion criteria. Then, the data collectors would
explain the definition of EOLD and relevant survey infor-
mation to the potential participants and invited them to
participate in the current study. After the patients fully
understood the meaning of the questionnaire and agreed
to participate in this study, they were required to sign a
written informed consent. For those patients who have
difficulty in writing, the patient’s family signed the writ-
ten informed consent on behalf of them. After obtaining
the informed consent from each participant, the data col-
lectors guided the patients to complete the questionnaire
in the form of face-to-face interviews.

Statistical analysis

The normal distribution of outcome variables was con-
firmed using the Kolmogorov—Smirnov test. Categorical
variables were expressed as percentages and compared
with the Chi-Square test. Continuous variables were pre-
sented as mean and standard deviation, and compared by
using the independent-sample Test or Mann—Whitney U
test. 95% confidence intervals (95% CI) were calculated
for the median length. First, univariate logistic regres-
sion was used to measure the independent relationships
between willingness to participate in EOLD and each
predicting variable. Then, factors with a P value <0.1 in
univariate analysis were further included in multivari-
ate logistic regression model and analyzed using a back-
wards model selection procedure (elimination criterion:
p>0.05) [19]. Finally, those factors with a P value <0.05
that were utilized to build the final predictive model.
The receiver operating characteristic curve (ROC), cali-
bration plot, and Hosmer-Lemeshow test were used to
validate the discrimination and calibration of the model.
Statistical tests were performed using the SPSS version
22.0 (IBM Corp., Chicago, USA). All P values were two-
tailed, and statistical significance was set at P< 0.05.

Results

Basic information of participants

The basic information of patients was shown in Table 1.
A total of 230 patients with cancer pain participated in
the study, 7 patients did not complete the questionnaire.
Finally, 223 (response rate 96.9%) patients were included
in the final study analysis. Of which, 115 participants
(51.6%) were from Cancer hospital of Fujian province,
73 participants (32.7%) from the affiliated cancer hospi-
tal of Zhongshan University in Guangzhou, and 35 par-
ticipants (15.7%) from the affiliated cancer hospital of
Guangxi University in Nanning, respectively. 138 (61.9%)
were male and 85 (38.1%) were female. The mean age
of the patients was 55.8+14.1years and the body mass
index (BMI) was 20.9 + 3.3. Two hundred twelve patients
(95.1%) were married, 86 (38.6%) patients from rural
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areas, and 110 (49.3%) patients no religious belief. The
majority of patients had a relative low-level education
experience with a proportion of 70.4% (39.5% for primary
school and below and 30.9% for middle school, respec-
tively). The rate of previous smoking and alcoholism were
30.94 and 12.1%, respectively. About half of the patients
(57.4%) have low house-held income. In terms of clinical
disease characteristics, 64.1% of patients were diagnosed
as gastrointestinal tumors, 22.86% as respiratory tumors,
4.5% as urinary tumor, 1.3% as gynecological tumor, and
7.2% as others, respectively. The rate of patients with
pathological stage III or above accounted for 92% (in
total, 205 cases). On the whole, the nutritional status
and general physical condition of the patients included
are still acceptable. The nutritional risk score 2002
(NRS2002) and the ECOG score were 2.1+1.1 points
and 1.441.0 points, respectively. In terms of the pain
severity, the average NRS (numerical rating scale) score
was 2.31+1.0 points. About three-quarters of patients
(74.5%) received a three-step analgesic treatment. 126
(56.5%) patients had an experience of explosive pain. The
main causes included disease deterioration (43.9%) and
improper use of analgesics (30.9%). Daily dose of opioid
analogues used in the patients was 117.94115.8 micro-
gram. Finally, only 57 (25.6%) patients have ever experi-
enced a clinical rescue.

Difference between patients who willing and unwilling

to participate in EOLD

The patients of group unwilling were composed of those
who refused to and did not sure whether to participate in
EOLD. Finally, 104 patients (46.6%) were willing (group
willing) and 119 patients (53.4%) unwilling (group unwill-
ing) to participate in EOLD, respectively. The detail com-
parison was showed in Table 1. There were no differences
in gender, BMI, marital status, religious brief, house-held
income, previous smoking, tumor site, pathological stage,
NRS score, NRS 2002 score, and analgesic scheme (all
P>0.05). The patients in the group willing were older
than the group unwilling (mean age: 58.9+13.3 VS.
53.1+14.2, P=0.002). More patients in the group unwill-
ing have ever accepted a relative higher-level education
with a proportion of 33.3% for high school or above (vs.
20.1% in the group willing, P=0.020). However, more
patients in the group willing had a history of alcohol-
ism when compared with the group unwilling (22.1%
vs. 3.4%, P< 0.001). The ECOG score of the patients in
the group willing was less than that of the group unwill-
ing (1.3£0.9 vs. 1.6+1.1, P=0.028). In terms of pain,
81.7% of patients in the group willing have ever experi-
enced an explosive pain, which was significantly more
than the group unwilling (vs. 34.5%, P< 0.001). The daily
dose of opioid analogues of patients who were willing to
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Table 1 Participants'baseline characteristics (n=223)
Variables Total (n=223) Willing to participate in EOLD P value
Willing (n=104) Unwilling* (n=119)
Age, ys 558+ 14.1 5894133 531142 0.002
Gender, n (%) 0514
Male 138 (61.9) 62 (59.6) 76 (71.1)
Female 85 (38.1) 42 (404) 43 (28.9)
Body mass idex 209433 209425 209+38 0.881
Marital status, n (%) 0.638
Married 212 (95.1) 98 (94.2) 114 (97.8)
Divorced/widowed 7(3.1) 4(3.9) 2 (0.0)
Unmarried 4(1.8) 2 (1. 3(2.2)
Education, n (%) 0.020
Primary school and below 88 (39.5) 48 (46.2) 40 (46.7)
Middle school 69 (30.9) 35(33.7) 34 (20.0)
High school 40(17.9) 15 (14.4) 25(20.0)
Above high school 26 (11.7) 6(5.7) 20(13.3)
Living area, n (%) 0.057
Rural 86 (38.6) 47 (45.2) 39(33.3)
Urban 137 (614) 57 (54.8) 80 (66.7)
Religiosity, n (%) 0.248
Yes 113 (50.7) 57 (54.8) 56 (35.6)
No 110 (49.3) 47 (45.2) 63 (64.4)
House-held income, n (%) 0.203
Low 128 (574) 59 (56.7) 69 (58.0)
Middle 84 (37.7) 37 (35.6) 47 (39.5)
High 11(4.9) 8(7.7) 3(25)
Previous smoking, n (%) 0.527
Yes 69 (30.9) 30 (28.8) 39(32.8)
No 154 (69.1) 74 (71.2) 80 (67.2)
Previous alcoholism, n (%) 0.001
Yes 27 (12.1) 23 (22.1) 4(34)
No 196 (87.9) 81(77.9) 115 (96.6)
Tumor site, n (%) 0408
Digestive 143 (64.1) 67 (644) 76 (63.9)
Respiratory 51(22.9) 27 (26.0) 24 (20.2)
Urinary 10 (4.5 4(3.8) 6 (5.0)
Gynecological 3(1.3) 0(0.0) 3(2.5)
Other 16(7.2) 6(5.8) 10 (8.4)
Pathological stage, n (%) 0.785
Stage | 3(1.3) 2(1.9) 1(0.8)
Stage Il 15(6.7) 8(7.7) 7 (5.9)
Stage lll 84 (37.7) 37 (35.6) 47 (39.5)
Stage IV 121 (54.3) 57 (54.8) 64 (53.8)
Pain score (NRS) 23+10 24409 23+11 0.784
NRS2002 21410 21412 21411 0.844
ECOG score 14+10 1.34+09 16411 0.028
Analgesic scheme, n (%) 0418
One-step 9 (4.0) 3(2.9) 6 (5.0)
Two-step 48 (21.5) 26 (25.0) 22 (18.5)
Three-step 166 (74.5) 75 (72.1) 91 (76.5)
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Table 1 (continued)
Variables Total (n=223) Willing to participate in EOLD P value
Willing (n=104) Unwilling* (n=119)
Daily dose of opioid analogues, mg 1179+£1158 13881695 99.6+140.9 0.008
Experience of explosive pain, n (%) < 0.001
Yes 126 (56.5) 85(81.7) 41 (34.5)
No 97 (43.5) 19(18.3) 78 (65.5)
Cause of pain outbreak, n (%) 0.006
Disease deterioration 98 (43.9) 43 (41.4) 55 (46.2)
Improper use of analgesics 69 (30.9) 25 (24.0) 44 (37.0)
Other 56 (25.1) 36 (34.6) 20(16.8)
Experience of clinical rescue, n (%) < 0.001
Yes 57 (25.6) 45 (43.3) 12 (10.0)
No 166 (74.4) 59 (56.7) 107 (90.0)

ECOG Eastern Cooperative Oncology Group, *: The patients of group unwilling were composed of those who refused to and did not sure whether to participate in

EOLD

participate in EOLD was significantly higher than that
of group unwilling (138.8+169.5mg vs. 99.6 +140.9mg,
P=0.008). The proportion of pain in the group willing
due to disease deterioration, improper use of analgesics
and others was 41.4, 24.0 and 34.6%, respectively. Con-
versely, the proportion of pain in the group willing due
to disease deterioration, improper use of analgesics and
others was 46.2, 37.0 and 16.8%, respectively. There was
significant difference between two groups (P=0.006). In
addition, in the group willing, there were more patients
had an experience of clinical rescue when compared with
the group unwilling (43.3% vs. 10.0%, P< 0.001).

Influencing factors and predictive value on willingness

to participate in EOLD in patients with cancer pain

The results of univariate and multivariate logistic
regression analysis were showed in the Table 2. The

univariate analysis indicated that seven factors were
closely related to whether the patients with cancer pain
were wiling to participate in EOLD, including age (OR
(95% CI): 1.031 (1.011, 1.052), P=0.002), educational
level (0.662 (0.504, 0.870), P=0.003), previous alcohol-
ism (8.16 (2.72, 24.51), P< 0.001), ECOG score (0.744
(0.57, 0.972), P=0.03), experience of explosive pain
(8.51 (4.557, 15.897), P< 0.001), cause of pain outbreak
(1.33 (1.051, 1.684), P=0.018), and experience of clini-
cal rescue (6.801 (3.338, 13.856), P< 0.001). In addition,
the living area (0.591 (0.343, 1.018), P=0.058) and daily
dose of opioid analogues (1.002 (1.000, 1.003), P=0.064)
had a slight impact on whether the patients are willing
to participate in EOLD. After incorporating the above
nine indicators with P< 0.1, the multivariate analysis
showed that only five variables were independent pre-
dictors whether the patients with cancer pain are willing

Table 2 Univariate and multivariate logistic regression analysis for willingness to participate in EOLD

Variables Univariate analysis Multivariate analysis

OR (95% Cl) Pvalue OR (95% Cl) Pvalue
Age 1.031(1.011,1.052) 0.002
Educational level 0.662 (0.504, 0.87) 0.003 0.683 (0.482, 0.966) 0.031
Living area (Rural) 0.591 (0.343,1.018) 0.058
Religiosity 1.364 (0.805, 2.313) 0.249
House-held income 1.203(0.77,1.879) 0418
Previous alcoholism 8.16 (2.72,24.51) < 0.001 8.353(2.535,27.525) <0.001
ECOG score 0.744 (0.570,0.972) 0.030 0.645 (0450, 0.925) 0.017
Experience of explosive pain 8511 (4.557,15.897) < 0.001 6.367 (3.103, 13.062) <0.001
Cause of pain outbreak 1.33(1.051, 1.684) 0.018
Daily dose of opioid analogues 1.002 (1.000, 1.003) 0.064
Experience of clinical rescue 6.801 (3.338, 13.856) <0.001 3.844(1.722,8577) 0.001
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to participate in EOLD, including higher educational
level (0.683 (0.482, 0.966), P=0.031), previous alcohol-
ism (8.353(2.535, 27.525), P< 0.001), lower ECOG score
(0.645 (0.450, 0.925), P=0.017), experience of explosive
pain (6.367 (3.103, 13.062), P< 0.001), and experience of
clinical rescue (3.844 (1.722, 8.577), P=0.001). Finally, a
predictive model equation containing the above five vari-
ables was built as Logit (P) = —0.431 - 0.382*(educational
level) +2.123*(previous alcoholism) - 0.438*(ECOG
score) + 1.851%*(experience of explosive) + 1.346*(experi-
ence of clinical rescue) (Hosmer-Lemeshow Test: Chi-
square=10.103, P=0.258), and used to calculate the
probability that the patients were willing to participate
in EOLD. The ROC analysis for the probability that the
patients with cancer pain are willing to participate in
EOLD showed that the area under curve was 0.849 (95%
CI: 0.796-0.899, P< 0.001) (Fig. 1).

Preference of patients with cancer pain to EOL care

Preference to EOL care was further surveyed in 104
participants who are willing to participate in EOLD
(Table 3). The EOL decision-maker that participants’
preferred was in the following order: spouse (61.5%), oft-
spring (23.1%), participants’ own (8.7%), parents (2.9%),
relatives (2.9%), and friends (1.0%). In terms of prefer-
ence to life-support care, more than half of the patients
are willing to accept medication and nutritional support
to extend life (59.7 and 50%, respectively). However, only
about one-third of patients are clearly willing to accept
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admission to intensive care unit, cardiopulmonary resus-
citation and mechanical ventilation (36.5, 27.9 and 24%,
respectively). A majority of participants (72.1%) preferred
to die at home. 18.3% of patients preferred to die at hos-
pital and very few patients (9.6%) accept death in the
place determined by the client.

Discussion

In this cross-sectional study from three coastal provinces
in southern China, we found that, (1) EOLD intention of
patients with cancer pain was modest with a proportion
close to 50%; (2) educational level, history of alcoholism,
ECOG score and experience of explosive pain and clinical
rescue are independent predictors of willingness to par-
ticipate in EOLD, and use of a predictive model including
above five factors can well discriminate which patients
are willing to participate in EOLD; (3) the EOLD maker
that a majority of participants preferred was spouse but
not their own, only about one-third of patients were
clearly willing to accept aggressive life-support therapy,
and a majority of participants (72.1%) preferred to die at
home.

Currently, advanced care planning (ACP) has been
regarded as an effective method in facilitating patient-
centered EOL care in the worldwide, which articulates
the autonomy of patients” wishes, values, and goals rel-
evant to their current and future health care [20, 21].
In the Western countries, increasing patients with can-
cer felt as much involved in EOLD about their future
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Fig. 1 Calibration and prediction ability analysis of a model incorporating five predictors. a Calibration curves showed good consistence between
the actual observed willingness to participate in end-of-life decisions (EOLD) and the predicted willingness by a predictive model incorporating five
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Table 3 Preference of patients with cancer pain to end-of-life
care (n=104)

Preferences to end of life (EOL) care N (%)
Preference to EOL decision-maker
Patients’own 9(8.7)
Spouse 64 (61.5)
Parents 3(29)
Offspring 24 (23.1)
Relatives 3(2.9)
Friends 1(1.0)
Preference to life-support care
Medication for life-support
Yes 62 (59.7)
Not sure 17 (16.3)
No 25(24.0)
Intensive care unit
Yes 38(36.5)
Not sure 17 (16.3)
No 49 (47.1)
Cardiopulmonary resuscitation
Yes 29 (27.9)
Not sure 16 (154)
No 59 (56.7)
Nutritional maintain to support life
Yes 52 (50.0)
Not sure 19 (18.3)
No 33(31.7)
Mechanical ventilation
Yes 25 (24.0)
Not sure 20(19.2)
No 59 (56.7)
Preferred place of death
Home 75(72.1)
Hospital 19 (18.3)
At the client’s discretion 10 (9.6)

medical treatment and care accordance with their
wishes [22]. Previous studies have showed that EOLD
consultation are positively associated with receiving
appropriate EOL care, increased satisfaction with EOL
care, decreased use of hospital care, and increased use
of hospice care [20].

On the contrary, very few patients with cancer (2.8
to 18.8%) participated in the process of EOLD in China
mainland [14, 15]. Such heavily contrast may be attrib-
uted to policy and cultural differences between Western
countries and China mainland. In the Western guide-
lines, patient autonomy is the primary focus of decision-
making at the EOL stage [23, 24]. The patients of Western
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countries tend to express their thoughts on EOLD by a
way of ADs, and to believe that this practice is very nec-
essary [25]. However, in China mainland, medical staffs
generally discuss the EOL care with the patients’ fami-
lies but not with the patients’ own. In addition, peo-
ple’s thoughts are still bound by Chinese traditional
culture, especially on the issue of death. Generally, they
pay more attention to caring for the elderly and patients
than to discussing death related issues with patients or
in front of patients [26]. A majority of Chinese peoples
don’t understand the content and significance of EOLD.
In the face of those patients who are dying, most fam-
ily members dare not tell the truth of the patient, even
oppose telling the patient “bad” diagnosis or prognosis,
and choose “concealment” Simultaneously, medical staffs
don’t fully understand the patients’ intention to partici-
pate in EOLD due to inadequate communication with
patients [27]. All of these may result in patients in China
mainland to have little opportunity to understand EOLD
related knowledge and to participate in discussion on
EOLD, which has been confirmed in recent studies from
China mainland [14—16]. More importantly, the true will-
ingness of patients in China mainland to participate in
EOLD discussions remains elusive. In this cross-sectional
study, 104 patients (46.63%) were willing to participate
in EOLD after face-to-face interviews, which was simi-
lar as that reported by another study from China [28].
Although this proportion is still lower than that of Euro-
pean and American countries, it is significantly higher
than that of our actual participation in EOLD discus-
sions. Thus, the current findings suggest that medical
staff in China mainland should communicate and discuss
with the patients about EOL care-related topics more
proactively, which may lead more patients to participate
in EOLD. As for preference to EOL care, our findings
were similar to the previous studies from other areas in
China mainland [14, 15]. Most participants preferred to
their spouse or immediate families as EOLD maker and
to die at home. The difference is that we found that about
one-third of patients are willing to receive more aggres-
sive life-support treatment (such as intensive care unit,
cardiopulmonary resuscitation and mechanical ventila-
tion), which is higher than that in other regions of China
mainland (15.5%). This may be explained by different liv-
ing customs and values in different regions of China [28,
29]. In south China mainland, EOLD will be misunder-
stood as “giving up treatment and waiting for death pas-
sively”. People also have such life value that “our bodies,
skin and hair are gifts from our parents” It is the greatest
disrespect to parents if giving up life easily. In fact, simi-
lar phenomenon that local living customs and values can
affect the patient’s preference to hospice care also exists
in the Western countries [30, 31].
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In order to provide a high-quality EOL care for can-
cer pain patients, it is of important clinical significance
to identify which patients are more willing to participate
in EOLD. So, we further analyzed its related influencing
factors. Univariate logistic regression analysis showed
that age, educational level, ECOG, history of alcoholism,
whether they had experienced explosive pain or clinical
rescue, and cause of pain outbreak were the main fac-
tors affecting the willingness to participate in EOLD.
Although there were significant differences in age and
cause of pain outbreak between the patients who will-
ing to participate in EOLD or not, multivariate analysis
indicated that both age and cause of pain outbreak are
not independent predictors for patients have willing-
ness to participate in EOLD. This was accordance with
the results from previous studies [32, 33]. In contrast,
independent predictors for patients willing to participate
in EOLD were educational level, ECOG, history of alco-
holism, whether they had experienced explosive pain or
clinical rescue. ECOG score refers to the index of under-
standing their general health status and treatment tol-
erance from the patient’s physical strength. The ECOG
physical strength score standard is 0-5, the higher the
ECOG score, the worse the patient’s health status and the
more intolerable to disease-related treatment (for exam-
ple chemotherapy). The educational level and ECOG
score were included into multivariate logistic regression
analysis as two continuous variables. The result suggested
that those patients with higher educational level or with
worse physical condition are more reluctant to partici-
pate in EOLD. The willingness to participate in EOLD
decreases by 31.7% (95% CI: 0.482-0.966)) for raising
each additional educational level and by 35.5% (95% CI:
0.450, 0.925) for increasing each 1-point ECOG, respec-
tively. The results are not similar as a study 5 years ago
by Zheng et al. [34]. In that study, they found that higher
educational level and higher scores of ECOG were asso-
ciated with desiring for advanced directives. Such differ-
ence may be resulted from the patients included came
from different regions of China. In the Zheng’s study,
the patients were from west China, while the patients
we investigated from coastal regions of southern China.
Due to a higher level of economic development in the
coastal regions of southern China, people have higher
requirements for the quality of life and dying with dig-
nity, which may promote they knew more about EOLD.
In addition, the policy related to EOLD in the coastal
regions of southern China is also more perfect than that
in the western China [35]. Thus, people are more likely
to take the initiative to make advance directives and
advance care planning at an appropriate time accord-
ing to their own physical and psychological status, espe-
cially for those with higher educational level. Finally, all
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participants included in this study were patients with
cancer pain. Previous study demonstrated that educa-
tional level is closely related to whether pain can be con-
trolled well [36]. By comparison with patients with lower
educational level, patients with higher educational level
have better adherence to the pain management plan rec-
ommended by doctors, and sufficient knowledge of pain
with believing that pain is just a disease’s concomitant
symptom but not necessarily meaning disease deterio-
ration [36, 37]. Under the condition that the pain is well
controlled, they usually believe that their disease has not
progressed to a life-threatening level and it is not time to
consult EOLD with medical staffs. In fact, those patients
with higher educational level had lower pain score (sup-
plementary file 2). This may be also one of reasons why
they are unwilling to talk about EOLD prematurely. As
for physical status, previous study has found that higher
ECOG is associated with higher rates of depression or
worse psychosocial outcomes, which will lead patients to
have more thoughts about suicide or ending their lives as
soon as possible instead of peacefully consulting EOLD
issues with medical staffs or their families [38, 39]. These
results indicate that the caregivers should consult with
patients on EOLD at an appropriate time according to
their educational attainment and psychological and phys-
ical status.

Simultaneously, we also found that a history of alco-
holism and whether they had experienced explosive pain
or clinical rescue were associated with willing to partici-
pate in EOLD. The willingness to participate in EOLD in
patients with a history of alcoholism is 8.353-fold higher
than those patients without history of alcoholism. The
patients who have experienced explosive pain and clini-
cal rescue have stronger willingness to participate in
EOLD than those who have not experienced explosive
pain and clinical rescue, with 6.367-fold and 3.844-fold
higher, respectively. On the one hand, continuous exces-
sive drinking is more easily to damage organs and tissues,
perception, cognition, emotion and behavior [40]. Such
patients may feel that their disease deteriorated and their
physical and psychological status declined faster than
non-alcoholics. So, patients with cancer pain who have a
history of alcoholism are more willing to accept hospice
decision-making early. On the other hand, unfortunate
clinical experience will attack the patients’ confidence
in disease recovery. Explosive pain cannot be generally
relieved by using prescription of opioids and has been
seen as an important cause that cancer patients may
seek to hasten their deaths [41]. The patients are aware
of ineffective treatment and worry about sudden deterio-
ration of condition so that they have no opportunity to
make EOLD. Thus, such patients are more likely to make
EOLD together with medical staff and family members,
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which is similar as the finding from the Research Report
of Chinese nursing homes in Hong Kong [42]. Finally,
we established a predicting model for willing to par-
ticipate in EOLD combined above five factors, which
showed a good discrimination (area under receiver oper-
ating characteristic curve: 0.849, 95% CI: 0.796-0.899,
P< 0.001) and calibration (Hosmer-Lemeshow Test:
Chi-square=10.103, P=0.258) for which patients more
willing to participate in EOLD. Thus, such model may be
helpful for us to improve patients’ knowledge of EOLD
and to provide EOL care in line with patients’ wishes in
the clinical practice. Of course, it is undeniable that our
study also has certain limitations. First, only few hospi-
tals were included in the survey, which may lead to the
result bias. Second, our results only reflect the patients’
willingness at the time of the survey. The patient’s atti-
tude towards whether to participate in EOLD consul-
tation may be shifted over time or with his own health
status. Finally, we did not further analyze the reasons why
some patients were not sure whether to participate in
EOLD. Therefore, it is required to conduct a large-sample
longitudinal study addressing on these issues above in the
future.

Conclusions

Our findings suggest that the willingness of patients with
cancer pain to participate in EOLD is at a modest level in
three coastal provinces of southern China. Some factors
including demographic and clinical characteristics influ-
enced such willingness. This study highlights the impor-
tance of considering the above factors when making EOL
care plans for patients with cancer pain, which will be
helpful to improve their quality of life in the EOL stage.
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