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Abstract

Background
Hospice care (HC) is specialized medical care for terminal patients who are nearing the end of life.
Interdisciplinary collaborative hospice care (ICHC) is where experts from different disciplines and
patients/caregivers form a treatment team to establish shared patient care goals. However, the ICHC
e�cacy has not been frequently studied in the terminal geriatric cancer patients (TGCPs) population. This
study aimed to gain insight into ICHC provided to TGCPs by an ICHC team and identify factors to
ameliorate multidimensional HC.

Methods
166 TGCPs were equally divided into ICHC group and life-sustaining treatments (LSTs) group as control.
The scores of these questionnaires [such as EORTC QLQ-C30, Hamilton Anxiety Scale], the median
survival time (MST), symptoms improvement, the median average daily cost of drugs (MADDC), the
median total cost of drugs (MTDC) in the last 2 days, and medical care satisfaction were observed in
both groups.

Results
After treatment, the emotional function and symptoms in the ICHC group were statistically higher
improvement than those in the LSTs group (P < 0.05). The MADDC and the MTDC in the last 2 days were
statistically lower in the ICHC group than those in the LSTs group (P < 0.01). In addition, the overall
satisfaction situation and the cooperation ability in the ICHC group were statistically higher than those in
the LSTs group (P < 0.01).

Conclusion
The ICHC could provide TGCPs with coordinated, comfortable, high-quality, and humanistic care.

Introduction
Palliative care (PC) is de�ned as a patient-centered approach to care in advanced disease, which delivers
early comprehensive care for advanced patients focusing on the quality of life (QoL), relief of symptoms,
and treatment options. Whereas hospice care (HC) is different from PC, HC intervenes terminal phase
when disease-modifying treatments stop. HC is part of PC that focuses on terminal patients (TPs) who
have life-threatening diseases and a life expectancy of a few days or weeks[1–5]. Due to the limitations of
treatment awareness, cultural differences, clinical uncertainties, and the excessive expectations of
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patients/their families, most cancer patients receive LSTs from the diagnosis to death, causing them not
to receive HC.

However, the bene�t of LSTs for TPs is controversial[3, 6, 7]. The 2015 Quality of Death Index, a tool to
measure PC quality, shows that, in the ranking of 80 countries/regions in the world, the comprehensive
score of death quality in mainland China is 23.3 (full score 100), ranking 71st[8]. A study has shown that
about 90% of cancer patients in Beijing cannot obtain HC[9]. With the intensi�cation of population aging
and the continuous improvement of QoL requirements, older patients have an increasing demand for HC.
Among them, terminal geriatric cancer patients (TGCPs) are a unique group with special disease
development processes and complicated treatment needs[9]. In addition, the attention and accessibility of
HC in current social and clinical work is still lack[1, 3], and most TGCPs are forced to undergo too many
examinations, may be susceptible to "overtreatment" and increase their vulnerability risk. LSTs make
patients suffering tremendously. How to eliminate or reduce uncomfortable symptoms of TGCPs and
improve their QoL is an urgent clinical problem that needs to be resolved.

The care needs of TGCPs include cancer management, individual care needs, and addressing
comorbidities[10]. HC is frequently delivered by specialists. Professional HC currently faces increasing
resource constraints, and continued growth in HC needs. There is a growing realization that merely
increasing health professionals and improving professional HC are insu�cient to ensure continued and
better HC for TGCPs[11]. High-quality HC will therefore need to adapt to provide appropriate services for
changing populations, require more resources, and new service models[12]. Which maybe needs multi-
participation being a team including patients, their families, and volunteers, etc[13–15]. Different members
take on complementary roles and working cooperatively to develop a care plan individualized to TGCPs'
needs/preferences, reducing uncomfortable symptoms of TGCPs, improving QoL, and then providing a
high-quality HC. Interdisciplinary collaborative practice has become a cornerstone of optimal person-
centered management in the current complex health care climate and limitations of resources,
interdisciplinary communication is critical to team collaboration and health care outcomes[16–19].
"Interdisciplinary collaborative approach" is that experts, patients, their families, etc from different
disciplines form a team to establish a collaborative treatment goal to achieve a more comprehensive,
integrated, and coordinated approach to patient care. Interdisciplinary collaborative hospice care (ICHC)
teams deliver care for more complex needs in all kinds of settings. So, the ICHC is a method of
implementing individualized HC for TGCPs.

At present, there are few studies on the implementation of HC for TGCPs, especially the ICHC mode of
TGCPs. To this end, this study intended to compare and explore the effects of ICHC and LSTs on TGCPs
in various aspects, to provide a reference for clinical treatment.

Materials And Methods

General information
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The subjects of the study were 166 cases of TGCPs with an expected survival period of fewer than 3
months following the natural course of the disease, who were admitted to Ganzhou Cancer Hospital from
January 2018 to September 2021. They were unable to be treated/relieved with the existing medical
technology, and the conditions would be drastically changed with obvious discomfort.

Inclusion criteria included: All were diagnosed as stage III-IV solid malignant tumors by histopathology or
cytopathology according to 8th edition of the International Anti-Cancer Alliance and American Cancer
Federation TNM Staging, they were in the terminal stage and knew their condition and physical status,
ECOG-PS scores 3 points, Palliative Prognosis Index ≥ 6 points, They chose death in hospital and their
cause of death were related to a malignant tumor, and they had good compliance, voluntary participation
in this study.

Exclusion criteria included: Patients who hospitalized time less than 72 hours, had communication
di�culties, were merged with other serious diseases, or died due to unexpected complications (such as
infection, bleeding, etc.), voluntarily withdraw from halfway, who had participated or were participating in
other clinical trials within 3 months.

The study subjects were randomly divided into control and experimental group. Characteristics of TGCPs
are described in Table 1. Those basic data of the two groups were no signi�cant statistical (P > 0.05)
(Table 1). This study complied with the relevant requirements of the Declaration of Helsinki of the World
Medical Association. Also was approved by the Ethics Committee and the Institutional Review Board of
the Ganzhou Cancer Hospital.

Table 1
General information for both groups of patients (x ± s, n = 83)

Groups Gender/cases Age (years)
x ± s

Diseases (cases)

M F Lung
cancer

Colorectal
cancer

Stomach
cancer

Uterine
cancer

LSTs 41 42 69.20 ± 2.92 21 20 23 18

ICHC 40 43 69.52 ± 2.99 22 18 22 21

χ2/(t)

value

0.024 (0.682) 0.251

P
value

0.877 0.496 0.969

Note: M: male, F: female.

Treatment methods

Control group treatment (LSTs)
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We used LSTs to treat the control group. In this group, physicians provided active treatment, necessary
symptoms management and communication, etc. When necessary, pharmacists provided medication
consultation and monitoring. Nurses performed nursing evaluation and care. The patient families
provided daily care and emotional communication, and patients participated in the whole process.

Experimental group treatment (ICHC)
We used ICHC to treat the experimental group. ICHC team contained diverse professionals working within
the practice—i.e., physicians, clinical pharmacists, nurses, nutritionists, psychologists, patients, family
caregivers, etc. Our ICHC team providing holistic hospice care and optimal collaboration is based on four
core competency domains of values and ethics, roles and responsibilities, communication, and
teamwork. Our ICHC team provided a curriculum focused on team building, knowledge, and skills of
TGCPs and HC, quality improvement assessment methods, also access to expert consultation and
community resources using a hybrid learning model. The ICHC team members engaged in shared
problem solving and vision, �exible role de�nitions were developed that allow each profession to work at
the top of their scope of practice. Such as physicians provided HC, comprehensive disease evaluation,
symptom management, bereavement counseling, timely handling of the reasonable demands of patients
and their families, providing spiritual support, and effective communication, etc. Clinical pharmacists
provided medication consultation, medication oversight and suggestions regarding the most effective
ways to relieve symptoms, medication guidance, medication evaluation, etc. Nurses performed nursing
evaluation, symptom recording, daily comfort and targeted care, psychological counseling. etc.

All treatment plans, diagnoses, and treatment measures have obtained the informed consent of patients
and their families. In addition, the use of symptoms management drugs referred to the HC of the World
Health Organization and the International Palliative Care and Hospice Care Association and related
guidelines[13, 14, 20, 21].

Observation index

Assessment of proximal clinical treatment outcome
The MSTs after treatments were compared between the two groups of patients to evaluate the proximal
clinical treatment outcome. Survival time is the time interval between the date of admission and death;
MST = mean survival time ± standard deviation (SD).

Assessment of the improvement of the total degree of
function, symptoms, and general health status
The European Organization for Research and Treatment of Cancer Quality-of-Life-Questionnaire-Core-30
version 3.0 (EORTC QLQ-C30 V3.0) and Hamilton Anxiety Scale (HAMA) were used to systematically
evaluate the improvement of the total degree of function, symptoms, and general health status of the two
groups of patients before and after treatment. All scale scores were objectively scored by full-time
personnel who had been trained to master the evaluation method of the evaluation table, and the
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corresponding questionnaire or scale interview records on the �rst day of admission (before treatment)
and before death (under conscious state after treatment), and the QLQ-C30 and HAMA scale scores of the
two groups of patients were recorded at the same time.

EORTC QLQ-C30 V3.0 is a core scale for predicting the QoL of cancer patients[22], which has 30 items,
including general health status and quality of life domain, functional domains, symptomatic areas, and
individual measurement item areas. Among them, the symptomatic area item score and the functional
area item or the overall health status/quality of life area were negatively or positively correlated with the
quality of life, respectively. The total scores were standardized and the scores were in the range of 0-100
points. In this study, we conducted research with reference to some items of the scale[22].

HAMA is a commonly used scale for anxiety assessment[23]. The scale has 14 items, and each item has a
score of 0–4 points. The scores of all items are added together, the higher score represents more anxiety.

Assessment of the collaborative ability of the medical
process
Modi�ed face-to-face cooperative con�dence questionnaire (mFCCQ) scores were used to assess the
cooperative ability of team members[24]. mFCCQ covers 7 aspects in the treatment process, including
communication patency, participation, mutual understanding, etc. Each aspect deals with medical staff,
patients, patient families, and each has a corresponding item for investigation. Each item has a score of
1–5 points, and the total score is between 7–35. A higher score represents better collaboration ability.

Assessment of healthcare satisfaction
Factor analysis of the 16-item scale measure of patients care satisfaction (FAMCARE-P16) was used to
assess healthcare satisfaction. The scale has 16 items, and each item has a score of 1–5 points. The
total score is between 16–80 points[25]. The higher the score, the better the satisfaction.

In addition, a self-designed questionnaire was used to investigate the overall treatment satisfaction of
patients/their families. It includes the treatment and care of patients by medical staff, the acceptance
and support of medical staff on patients/their families, also the management of patients' symptoms. If
the item is a�rmed or denied, it is counted as 1 point or 0 points respectively. The corresponding item
scores can be superimposed, and the full score of the three items is 3 points. Proposed evaluation
standard: Both the patient and those families fully approve the entire treatment process at the same time,
they are considered satis�ed (total 6 points). The total score is between 3–5 points is considered
basically satis�ed. Both parties agree that ≤ 1 item is considered dissatis�ed (total 0–2 points). Total
satisfaction rates = (number of satisfactory cases + number of basic satisfactory cases) × 100% ÷ total
number of cases.

Assessment of the burden of symptoms
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The MADDCs in the short term from admission to death and the MTDCs in the last 2 days of the two
groups were used to systematically assess the symptoms burden and medical resource utilization.
Average daily drug cost(ADDC) = total drug cost during the patient's hospitalization ÷ survival time;
MADDC = ADDC ± SD; MTDC in the last 2 days = The average total drug cost in the last 2 days ± SD.

Statistical analysis
Statistical analysis was performed using SPSS 23.0 software. The measurement data conforming to the
normal distribution were expressed by the Mean ± SD, and the t-test was performed. The measurement
data of the non-normal distribution was expressed by M (P25, P75), and the Wilcoxon rank-sum test was
used. The count data were expressed by the case (or percentage), and the χ2 test. P < 0.05 indicated that
the difference was statistically signi�cant.

Results
166 TGCPs were randomly divided into ICHC group and LSTs group, the ICHC group treated with ICHC,
and the LSTs group treated with LSTs. The corresponding MSTs after treatments were collected between
the two groups of patients to evaluate the short-term clinical treatment effect. The corresponding QLQ-
C30 and HAMA scale scores on the �rst day of admission and before death were collected for the
assessment of the improvement of the total degree of function, symptoms, and general health status.
The corresponding mFCCQ records, FAMCARE-P16 scale scores, and self-designed questionnaire records
after treatment were collected to the assessment of the cooperative ability of team members and the
healthcare satisfaction corresponding to different treatments. The MADDCs of patients and the MTDCs
in the last 2 days after treatment were collected for the assessment of the corresponding symptom
burden and medical resource utilization.

Table 2 shows the MST of the two groups of patients during the terminal stage. After treatment, there
was no signi�cant statistical between the two groups (P > 0.05) (Table 2). Table 3 shows the
improvements in the functional domains, overall health status, and symptoms of the two groups of
patients. After treatment, the LSTs group only pain and constipation improved signi�cantly compared
with before treatment (P < 0.01), while the degree of emotional function and the �eld of symptoms for the
ICHC group improved signi�cantly (P < 0.01), and those were signi�cantly better than in the LSTs group
(P < 0.05) (Table 3).
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Table 2
The proximal median survival times for both groups of patients [days, M (P25, P75), n]

Groups median survival times (days)

Lung cancer(n = 21,
22)

Colorectal cancer (n = 20,
18)

Stomach cancer

(n = 23, 22)

Uterine cancer

(n = 19, 21)

LSTs 9.60(8.20, 11.15) 10.85(10.35, 12.00) 11.70(10.90,
12.60)

12.50(11.90,
13.50)

ICHC 9.45(8.20,10.72) 10.70(10.12, 11.72) 11.55(10.75,
12.25)

12.30(11.20,
12.90)

Z
value

-0.401 -0.483 -0.852 -1.288

P
value

0.688 0.629 0.394 0.198
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Table 3
Improvements in the functional domains, overall health status and symptoms of the two groups of

patients [scores, x ± s, n = 83]

Observation
indicators

Before therapy T
value

P
value

After therapy T value P
value

LSTs ICHC LSTs ICHC

Physical
function

36.17 ± 
6.57

35.72 ± 
5.79

-0.468 0.641 35.32 ± 
6.79

35.19 ± 
6.22

-0.131 0.896

Role function 43.62 ± 
7.09

43.34 ± 
6.69

-0.259 0.796 42.74 ± 
7.55

42.95 ± 
7.36

0.187 0.852

Emotional
function*

51.45 ± 
8.81

51.42 ± 
8.72

-0.018 0.986 52.04 ± 
11.16

55.92 ± 
12.35a

2.123 0.035

Cognitive
function

52.64 ± 
9.86

52.37 ± 
9.46

-0.177 0.860 52.30 ± 
11.65

52.48 ± 
11.34

0.101 0.919

Social function 43.84 ± 
7.73

43.29 ± 
8.00

-0.454 0.651 43.66 ± 
9.05

43.47 ± 
9.25

-0.136 0.892

Overall health
function

26.76 ± 
8.16

26.07 ± 
8.11

-0.544 0.587 26.60 ± 
9.14

27.04 ± 
9.65

0.297 0.767

Tiredness* 81.57 ± 
9.40

82.36 ± 
8.37

0.575 0.566 80.18 ± 
9.91

76.47 ± 
10.78a

-2.308 0.022

Nausea and
vomiting*

84.46 ± 
9.69

84.64 ± 
9.04

0.124 0.901 82.51 ± 
10.43

78.16 ± 
11.44a

-2.560 0.011

Pain# 86.94 ± 
10.18

86.92 ± 
9.79

-0.016 0.988 78.13 ± 
10.47a

28.52 ± 
9.64a

-31.753 < 
0.001

Shortness of
breath#

74.98 ± 
11.73

75.30 ± 
10.94

0.185 0.854 73.13 ± 
13.03

67.54 ± 
14.17a

-2.645 0.009

Insomnia# 82.37 ± 
10.01

83.08 ± 
9.48

0.470 0.639 80.28 ± 
11.40

74.46 ± 
13.59a

-2.989 0.003

Loss of
appetite#

85.76 ± 
9.98

85.78 ± 
9.46

0.016 0.987 83.39 ± 
11.19

78.37 ± 
12.74a

-2.693 0.008

Delirium# 83.98 ± 
10.06

84.89 ± 
9.27

0.610 0.543 81.13 ± 
12.05

75.24 ± 
14.59a

-2.836 0.005

Constipation# 85.39 ± 
9.41

85.89 ± 
8.89

0.356 0.722 80.29 ± 
11.60a

72.99 ± 
15.31a

-3.462 0.001

Note: Comparison the two groups after treatment and before treatment, aP<0.01; after treatment,
compared with the LSTs, *P < 0.05, #P < 0.01.
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Observation
indicators

Before therapy T
value

P
value

After therapy T value P
value

LSTs ICHC LSTs ICHC

Anxiety# 37.16 ± 
9.99

37.63 ± 
9.96

0.303 0.762 34.63 ± 
11.69

15.75 ± 
7.18a

-12.533 < 
0.001

Note: Comparison the two groups after treatment and before treatment, aP<0.01; after treatment,
compared with the LSTs, *P < 0.05, #P < 0.01.

Table 4 shows the collaboration ability and the overall satisfaction situation between two groups of team
members. The results showed those in the ICHC group were signi�cantly better than in the LSTs group (P 
< 0.01) (Table 4). Table 5 shows the MADDCs and the MTDCs in the last 2 days. The results showed
those in the ICHC group were signi�cantly lower than in the LSTs group (P < 0.01) (Table 5).

Table 4
Collaboration ability and the overall satisfaction situation between two groups of team members [scores,

cases (% ) or x ± s, n = 83]

Groups MFCQ scores recognized by different members mFCCQ mean
score

Medical staff Patients Patient's family or
caregiver

LSTs 19.66 ± 6.56 18.20 ± 6.72 18.59 ± 6.64 18.82 ± 6.62

ICHC 29.47 ± 3.26# 30.07 ± 3.22# 28.90 ± 3.72# 29.48 ± 3.37#

T value 12.198 14.516 12.343 13.067

P value < 0.001 < 0.001 < 0.001 < 0.001

Groups Satisfaction situation Overall satisfaction FAMCARE-
P16 score

Satisfaction Basic
satisfaction

Dissatisfaction

LSTs 13(15.66) 31(37.35) 39(46.99) 44(53.01) 42.96 ± 
15.15

ICHC 54(65.06)# 18(21.69)* 11(13.25)# 72(86.75)# 67.51 ± 
7.72#

χ2/(t)
value

41.816 4.864 22.303 22.303 (13.153)

P
value

< 0.001 0.027 < 0.001 < 0.001 < 0.001

Note: Compared with LSTs, *P < 0.05, #P < 0.01.
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Table 5
The median average daily drug costs of patients and the median total drug costs in the last 2 days

[yuan, M (P25, P75), n = 83]

Groups Median average daily drug cost (yuan) Median total drug cost in the last 2 days (yuan)

LSTs 712.60(643.57, 823.10) 2127.51(1867.20, 2406.38)

ICHC* 493.58(435.10, 573.20) 1435.81(1276.37, 1712.30)

Z value -8.854 -8.835

P value < 0.001 < 0.001

Note: Compared with LSTs, *P < 0.01.

Discussion
The TPs are chronically consumed due to the disease itself, and the different treatments in the early
stage caused reactions such as nausea and vomiting, pain, etc., which will lead to metabolic disorders
and QoL progressive decline[25, 26]. TGCPs are a particular group with complicated disease trajectories,
often accompanied by problems in physical function, emotion, and cognition which increase their
vulnerability[27–29]. The incidence of moderate or severe pain in advanced cancer patients is about 70%
[30]. Pain will affect the patient's feelings, emotions, other aspects and also bring psychological burdens
such as anxiety and fear to the families[21, 30–32]. For this reason, TGCPs suffer from many symptoms
both physically, mentally, and psychologically, resulting in poor QoL. Therefore, how to reduce the
symptoms of TGCPs and improve the QoL has important clinical signi�cance.

HC focuses on the management of TPs’ symptoms and meeting their overall reasonable needs, aimed at
improving QoL, prevention and relief of suffering, a�rmation of life, and making them pass away in
peace and dignity[1–3]. And the guidelines emphasize that physical symptoms, psychological, and
spiritual needs require to be optimized for the entire treatment process of cancers[13, 14]. So, the
participation of multiple parties should be required for high-quality HC[1–3, 13, 14]. Terminal cancers are a
type of restrictive disease. Studies have shown that LSTs may not improve QoL and clinical bene�ts[6, 7,

32]. Therefore, there is much concern about the treatment options for TGCPs and whether LSTs need to be
accepted.

At present, there is no uni�ed evaluation standard or interventions model for the treatment of TGCPs.
Therefore, we implemented comprehensive management of symptoms and collected STs, alleviation in
functional areas and symptom areas, daily drug costs, collaboration ability, etc. These were to evaluate
the clinical outcomes of the two groups of patients after treatment with different modes.

It was �rstly found that the incidence of some symptoms of TGCPs was high and had an impact on the
QoL. In terms of emotional function and symptoms, patients undergoing ICHC had improved signi�cantly
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compared to before treatment (P < 0.01), and the degree of improvement was signi�cantly better than
those of LSTs (P < 0.05). There was no signi�cant statistical in the MST between the two groups (P > 
0.05), suggesting that ICHC reduced emotional and mental stress disturbances, and relieved patients'
symptoms, improved their QoL, but had no signi�cant impact on patient's survival time. Symptoms such
as pain, etc were negatively correlated with the QoL of patients[33–35]. HC could relieve symptoms of TPs,
thereby improving QoL, but it had little effect on the survival time of TPs[36]. There were no relevant
reports on the improvement of symptoms and survival time of TGCPs after the ICHC treatment. Our study
was consistent with them.

In addition, there was a gap in the overall MST of receiving ICHC (10–12 days) between our study and a
study from the USA (19 days)[37], suggesting that the overall MST of HC in our study is relatively short
and needs to be improved. It may be due to the less understanding and acceptance of HC service. Our
study found that, compared with LSTs, ICHC had signi�cantly fewer MADDCs and MTDCs incurred in the
last 2 days (P < 0.01), with the decrease rate of about 30%, suggesting that ICHC can reduce medical care,
resource utilization rates, and cost. This is consistent with other reports on HC/PC which also greatly
reduced medical expenses[38–40]. Other studies mainly focused on the treatment impact on overall
medical insurance costs, but not on ADDCs. Our study investigated the impact of TGCPs on the MADDCs
and the MTDCs in the last 2 days.

In addition, ICHC was signi�cantly better than LSTs in healthcare satisfaction and collaboration
capabilities (P < 0.01), suggesting that ICHC can meet the reasonable needs of patients and caregivers,
enhance doctor-patient trust, and improve medical satisfaction. Which may be associated with ICHC's
core intervention measures consisting of patient-centered, effective collaboration, participation, and
communication of team members throughout the process.

Based on the above results, the overall MST for HC used in China is relatively short, and there is a gap in
the outcome of interventions between China and developed countries in Europe and America, which may
be due to factors such as the late start of HC in China, lack of understanding of HC, and cultural
differences. Although ICHC had no signi�cant impact on the proximal survival time of TGCPs, it had a
positive impact in reducing the suffering and improving the QoL of patients, reducing the burden of
symptoms, reducing the waste of medical resources, and strengthening doctor-patient collaboration and
participation. ICHC could provide TGCPs with coordinated, comfortable, high-quality, and humanistic
care.

This study has the following limitations. Firstly, the sample size is relatively small, this study did not in
multi-site practices or large healthcare systems. Secondly, the included research subjects are relatively
limited. Further, there may be a difference in the scoring among members, and the time points of the
scale scores are relatively small. Because of these factors, large-scale prospective multi-center research
based on the advanced, optimal, and feasible treatment concept for TGCPs is still needed.
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