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Abstract

Aims/Background: Patients with advanced lung cancer experience substantial symptom burden and emotional distress, highlighting the
need for improved palliative models. This retrospective study aimed to analyze the impact of a multidisciplinary collaborative palliative
care model on the quality of life and medical costs in patients with advanced lung cancer. Methods: This retrospective study enrolled
280 patients with advanced lung cancer who received palliative care at Wenzhou Central Hospital. Patients were divided into two groups
based on the care they received: a group receiving routine palliative care (routine care group) and another group receiving multidisci-
plinary collaborative palliative care (multidisciplinary care group). Changes in depression, anxiety, quality of life scores [Functional
Assessment of Cancer Therapy-Lung (FACT-L), Functional Assessment of Cancer Therapy-Lung Cancer Subscale (FACT-LCS), Func-
tional Assessment of Cancer Therapy-Lung total outcome index (FACT-L TOI)], sleep quality score [Pittsburgh Sleep Quality Index
(PSQI)], overall well-being score [General Well-Being (GWB) scale], and medical costs (daily and total costs) were compared between
the two groups before and after the intervention. Results: After the intervention, the multidisciplinary care group had significantly lower
symptoms of depression and anxiety compared to the routine care group (p < 0.05); significantly higher scores in all dimensions of
FACT-L, FACT-LCS, and FACT-L TOI (p < 0.05); and a significantly lower PSQI score and a considerably higher GWB score (p <
0.05). Furthermore, the average daily costs and total medical expenses were lower in the multidisciplinary care group than in the routine
care group (p < 0.05). Conclusion: A multidisciplinary collaborative palliative care model can significantly reduce negative emotions,
enhance quality of life and overall well-being, improve sleep quality, and effectively reduce medical expenses in patients with advanced
lung cancer, demonstrating high clinical application value.
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1. Introduction

With the increasing aging population, persistent envi-
ronmental pollution, and changing lifestyles, the incidence
of lung cancer is rising annually, making it one of the
most common and deadliest malignancies worldwide [1].
Global estimates for 2020 reported approximately 2.2 mil-
lion new lung cancer cases, ranking first among all cancers.
China has been severely affected, accounting for 37.0% of
global incidence and 39.8% of global deaths, with more
than 820,000 new diagnoses in that year alone. In China,
early cancer screening is relatively underdeveloped, public
awareness and participation are limited, and current screen-
ing strategies cover only limited tumor types. As a result, a
larger proportion of patients are diagnosed at intermediate
or advanced stage [2].

Patients with advanced lung cancer often experience
significant symptom burden due to extensive tumor inva-
sion and distant metastasis, including severe pain, difficulty
breathing, cough, nausea, and vomiting, accompanied by
anxiety, depression, fear, and pronounced death-related dis-

tress, collectively resulting in impaired quality of life [3]. In
parallel, prolonged treatment and repeated hospitalization
impose considerable financial hardships and psychological
distress for affected families [4]. Traditional care models
primarily focus on survival extension and disease control,
but their effectiveness is usually limited in end-stage dis-
ease [5]. In this context, aggressive treatment interventions
may not improve prognostic outcomes and increase patient
suffering, reduce quality of life, and contribute to inefficient
use of healthcare resources [6].

Recent evidence indicates that prompt and timely in-
troduction of hospice care is particularly useful for patients
with rapidly progressing advanced cancer and poor re-
sponse to anti-tumor therapy [7]. Hospice-focused care can
reduce unnecessary invasive procedures, alleviate physical
and psychological distress, and provide comfort and dignity
at the end of life. It may also help reduce medical costs and,
to some extent, alleviate the economic burden on families
[8,9].
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Palliative care, also known as hospice or end-of-life
care, is a holistic care philosophy centered on the patient
and their family [10]. It focuses on providing comprehen-
sive physical, psychological, social, and spiritual support
for patients with irreversible, terminal-stage illness, typi-
cally when life expectancy is not more than six months.
Through multidisciplinary team collaboration, palliative
care aims to help patients spend the final stage of their lives
comfortably and as dignified as possible [11,12]. Its core
objectives extend beyond pain relief and symptom control
to emphasize psychological comfort, humanistic care, and
family support. The World Health Organization (WHO) re-
ports that palliative care seeks to maximize quality of life
for patients and their families by identifying suffering early,
managing active symptoms, and providing ongoing psy-
chological and social support [13]. When applied scien-
tifically and systematically, palliative care can significantly
improve symptom burden and emotional well-being, reduce
distress and anxiety associated with unnecessary interven-
tions, and limit waste of resources related to overtreatment.
These advantages are crucial not only for patients and fam-
ilies, but also for improving healthcare efficiency and pro-
moting overall social well-being [14].

Globally, palliative care developed earlier. In 1967,
British scholar Cicely Saunders established St. Christo-
pher’s Hospice in London, marking the formal establish-
ment of the modern palliative care [15]. In China, pal-
liative care started later and is still in the phase of devel-
opment and promotion, facing several challenges such as
limited resource allocation, inadequate professional capac-
ity, and low public awareness [16]. However, as social ex-
pectations and healthcare services evolve, public interest in
“living with quality” and “dying with dignity” continues to
grow, and both theoretical research and implementation ef-
forts in China are gradually expanding [17].

Existing evidence reinforces the role of palliative care
in promoting patients’ emotional well-being [18]; however,
investigations specifically assessing interdisciplinary, col-
laborative palliative care models for patients with advanced
lung cancer remain limited. Therefore, this study focuses
on patients with advanced lung cancer and integrates a mul-
tidisciplinary framework to establish a palliative care ser-
vice model tailored to end-of-life needs. Furthermore, it
aims to explore its comprehensive impact on quality of life,
healthcare costs, and continuity of care, thereby providing
scientific evidence and practical guidance to improve end-
stage cancer care and inform health policy development in
China.

2. Methods
2.1 Enrollment of the Study Participants

This study included 280 patients with advanced lung
cancer who received treatment and palliative care at Wen-
zhou Central Hospital between June 2021 and June 2024.
The criteria for patient selection were as follows: (1) age

>50 years; (2) diagnosis of advanced malignant lung cancer
confirmed through clinical imaging and pathological find-
ings, with staging and classification determined based on
National Comprehensive Cancer Network (NCCN) guide-
lines and WHO pathological criteria [19]; (3) an actual sur-
vival time of <6 months after enrollment; and (4) normal
cognitive function with sufficient reading, communication,
and comprehension abilities. The criterion (3) was applied
retrospectively during patient screening using documented
outcomes from the hospital information system. However,
exclusion criteria included (1) incomplete clinical records;
(2) cognitive impairment or other severe mental illnesses;
(3) prior receipt of palliative care or palliative care; (4) re-
fusal of the patient and family to provide informed consent;
and (5) uncontrolled heart failure or severe hepatic or renal
dysfunction.

Eligible patients were divided into a routine care group
and a multidisciplinary care group based on the palliative
care approach they received. Both groups received stan-
dardized inpatient management according to their clinical
needs throughout the treatment process.

2.2 Patient Care Plan

Patients in the routine care group received stan-
dard palliative care. The care team adopted a patient-
and family-centered strategy, comprehensively addressing
physical, psychological, and social needs to alleviate end-
stage symptoms, improve comfort, and preserve dignity.
On admission, medical staff assessed the patient’s clinical
status, emotional responses, and understanding of the dis-
ease. Based on disease progression and psychological toler-
ance, healthcare professionals communicated with patients
and families about the limits of curative intervention. In line
with individual preferences, patients were appropriately in-
formed about their condition and expected prognosis to sup-
port a realistic understanding of the end-of-life stage. Psy-
chological counseling and health education were provided
to guide patients to cope with the realities of disease, reduce
anxiety and fear, and promote a more positive and peace-
ful mindset. As the disease progressed, management prior-
ities shifted toward comfort and symptom control. For crit-
ically ill patients with limited expected benefits from treat-
ments, invasive resuscitation measures such as mechanical
ventilation and endotracheal intubation were discontinued
when appropriate, and non-invasive supportive measures
were prioritized, including pain relief, postural adjustment,
oxygen therapy, and other symptomatic care, enabling pa-
tients to spend their final days in a quiet and comfortable
environment.

Patients in the multidisciplinary care group received
a multidisciplinary collaborative (MDC) palliative care in-
tervention. A dedicated multidisciplinary palliative care
team was established, composed of attending oncologists,
primary nurses, psychologists, nutritionists, rehabilitation

therapists, and pain management specialists. All team
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members completed systematic training and competency
assessment in palliative care principles and skills, includ-
ing symptom management in advanced cancer, communi-
cation skills, psychological support, and humanistic care.
The team performed regular case discussions and joint ward
rounds to share updates on patients’ clinical information
and psychological well-being and to adjust care plans dy-
namically, ensuring individualized and continuous care.

Within 12 hours of admission, the attending physi-
cian, the responsible nurse, and the psychological counselor
jointly conducted a multi-dimensional assessment cover-
ing medical history, psychological state, social support, and
lifestyle factors. Patient and family expectations were in-
corporated into the development of a personalized pallia-
tive care plan. Key components included: (1) Environment
optimization and humanistic care: Providing patients with
a quiet, clean, and softly lit ward; ensuring barrier-free fa-
cilities; allowing personalized items to enhance familiarity
and comfort; and providing shared spaces with greenery,
books, and music corners in public areas to create a sup-
portive atmosphere. (2) Symptom and pain management:
Implementing pharmacological and non-pharmacological
interventions based on standardized pain assessment, sup-
plemented massage, hot compresses (heat therapy), aro-
matherapy, music therapy, and other auxiliary methods to
improve comfort. (3) Dietary and nutritional support: A
personalized dietary plan was developed based on clinical
status and preferences, encouraging small, frequent, bal-
anced meals and providing enteral or parenteral nutritional
support when needed. (4) Psychological and spiritual sup-
port: Psychotherapists conducted regular psychological in-
terviews and dignity therapy to help patients express emo-
tions, alleviate anxiety and fear, and improve acceptance;
encouraging family involvement to enhance emotional sup-
port. (5) Life and death education: Patients were pro-
vided with structured, capacity-appropriate education us-
ing visual and multimedia materials (pictures, texts, and
videos) to help them rationally understand the end-of-life
processes; respect spiritual needs and provide supportive
practices such as prayer, meditation, and meaning-focused
discussions on life and death. (6) Rehabilitation and activ-
ity guidance: Rehabilitation therapists developed appropri-
ate low-intensity exercise plans, including breathing exer-
cises, limb stretching, and light bed-based movements, to
prevent muscle atrophy and improve respiratory function,
with guidance for family members on approaches such as
gentle massage. Throughout the treatment, the team pro-
vided structured education to family members about disease
progression, caregiving skills, and emotional coping strate-
gies to reduce their anxiety and helplessness and reinforce
the family support system. After the patient’s death, team
members provided grief counseling and psychological sup-
port to help family members navigate the grieving period.

Prognostic communication and disclosure procedures
were standardized across both groups and delivered by the
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same oncology physicians according to institutional guide-
lines. Both interventions were delivered from admission
until discharge. Psychological counseling was provided 2—
3 times per week, while symptom-management rounds and
team discussions were conducted daily.

2.3 Socio-Demographic Characteristics

Baseline characteristics were collected for both
groups, including age, sex, length of hospital stay, highest
educational level, marital status (married, unmarried: sin-
gle, divorced, separated, or widowed), employment status,
histological type of lung cancer, disease onset (first diag-
nosis or recurrence), smoking history, and previous cancer
treatments. If no significant differences in baseline char-
acteristics were observed between groups, further compar-
isons were performed.

2.4 Assessment of Depression and Anxiety Levels

2.4.1 Assessment of Depression Levels Under Different
Care Models

Depression symptoms in both groups were examined
using the Zung Self-Rating Depression Scale (SDS) [20].
This SDS consists of 20 items, 10 positive and 10 nega-
tive. Study participants rate each item on a 4-point scale
(1-4) based on how frequently they experienced the symp-
toms recently. Item scores were summed, multiplied by
1.25, and rounded to the nearest whole number to obtain a
standardized score ranging from 25 to 100 [20], with higher
scores indicating more severe depressive symptoms. Using
acommonly applied grading threshold, a standardized score
<50 indicates no depression, 50—59 mild depression, 60—69
moderate depression, and >70 severe depression [20].

2.4.2 Assessment of Anxiety Levels Under Different Care
Models

Anxiety levels were assessed using the Zung Self-
Rating Anxiety Scale (SAS) [21]. This scale contains 20
items, including 15 positive statements and 5 negative state-
ments. Each item was rated on a 4-point scale (1 to 4) based
on how frequently these symptoms occurred, with higher
scores indicating greater anxiety. The scores of all items
were summed, multiplied by 1.25, and rounded to obtain a
standardized score ranging from 25 to 100 [21]. According
to the scoring criteria, a standardized score <50 indicates
no anxiety, 50-59 mild anxiety, 60—-69 moderate anxiety,
and 70 or above severe anxiety [21].

2.5 Assessment of Patients’ Quality-of-Life Indicators

Overall quality of life was evaluated using the Func-
tional Assessment of Cancer Therapy-Lung (FACT-L).
FACT-L is a lung cancer-specific tool developed by Cella
et al. [22] to assess patients’ physical, psychological, and
social functioning. The scale consists of 36 items across
two components: the Functional Assessment of Cancer
Therapy-General (FACT-G) core scale and the Lung Cancer
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Subscale (LCS). FACT-G covers four dimensions: phys-
ical, social/family, emotional, and functional well-being.
The LCS covers seven items focusing on lung cancer-
specific symptoms such as cough, dyspnea, and chest pain.
Each item is rated on a 5-point scale (0—4), with higher
scores indicating better quality of life [22].

Furthermore, the Functional Assessment of Cancer
Therapy-Lung total outcome index (FACT-L TOI) was used
as a comprehensive indicator of quality of life. The total
outcome index contains 21 items and is calculated by inte-
grating FACT-G physical well-being and functional well-
being subscales with the LCS, thereby offering a com-
bined measure of a patient’s physical condition and disease-
related symptom burden [22]. Accordingly, FACT-L, Func-
tional Assessment of Cancer Therapy-Lung Cancer Sub-
scale (FACT-LCS), and FACT-L TOI reflect overall qual-
ity of life, lung cancer-specific symptoms, and changes in
functional outcomes, respectively. Using these three mea-
sures in combination enables a more systematic assessment
of how different palliative care models affect quality of life.

2.6 Assessment of Sleep Quality and Overall Well-Being
Across Study Participants

Sleep quality was measured using the Pittsburgh Sleep
Quality Index (PSQI), developed by Buysse and colleagues
[23] to assess sleep over the past month. The PSQI com-
prises seven domains: subjective sleep quality, sleep onset
time (latency), sleep duration, sleep efficiency, sleep dis-
turbances, use of hypnotics, and daytime dysfunction. Each
domain is scored from 0 to 3, yielding a total score of 0 to
21; higher scores indicate poorer sleep quality [23].

Subjective well-being was evaluated using the Gen-
eral Well-Being (GWB) scale [24]. This scale was origi-
nally developed by the National Institutes of Health (NIH)
and later revised by Chinese experts, and applied to the Chi-
nese population [25]. The scale assesses overall well-being
across six dimensions: health concerns, energy level, inter-
est and satisfaction with life, emotional state (pleasure or
depression), emotional and behavioral control, and tension
versus relaxation. Items 1-14 are rated on a scale of 1 to 6,
and the final four items are rated on a scale of 0 to 10. To-
tal scores are summed, with higher total scores indicating a
stronger sense of well-being [25]. The GWB scale provides
an integrated measure of mental health and life satisfaction.

2.7 Evaluation of Medical Cost-Related Data

Patient medical cost-related data were collected from
the hospital information system and included all direct
medical expenses incurred during hospitalization. Average
daily medical cost (in Chinese yuan/day) was calculated
based on the length of hospitalization, and total medical
cost (in Chinese yuan) was recorded. All medical expenses
were expressed in Chinese yuan and calculated using uni-
form price standards applicable to the same time period.

2.8 Statistical Analysis and Data Collection

All outcomes (SDS, SAS, FACT-L, PSQI, and GWB)
were assessed at two time points: baseline (within 24 hours
of admission) and post-intervention (within 24 hours be-
fore discharge). The post-intervention assessment was uni-
formly scheduled at this time point to maintain consis-
tency across participants despite differences in hospital stay
length.

Assessments were conducted by two research nurses
who were not involved in direct patient care and were
blinded to group allocation. Both assessors received stan-
dardized training on scale administration and scoring to en-
sure accuracy and consistency. They entered the scores in-
dependently, and discrepancies were reviewed and resolved
through discussion.

Statistical analysis was performed using SPSS ver-
sion 22.0 (IBM Corp., Armonk, NY, USA). Normality of
continuous variables was evaluated using the Kolmogorov—
Smirnov test to determine whether assumptions for para-
metric statistics were met, along with tests for homogeneity
of variance. For normally distributed variables, the Levene
test was applied to assess homogeneity of variance. When
assumptions for both normality and homogeneity of vari-
ance were satisfied, independent samples #-tests were used
for between-group comparisons; if homogeneity of vari-
ance was not satisfied, Welch’s ¢-test was used. Paired-
sample ¢-tests were used to analyze within-group changes
from baseline to post-intervention. Normally distributed
continuous variables were expressed as mean + standard
deviation (mean + SD).

Non-normally distributed variables were reported as
median and interquartile range [M (Q1, Q3)], and between-
group comparisons were performed using the Mann—
Whitney U test. Categorical variables were expressed as
frequency (n) and percentage (%). Between-group compar-
isons were conducted using the Chi-square (x?) test, with
corresponding x? values and p-values reported; Fisher’s ex-
act test was applied when expected cell counts were <5. All
statistical tests were two-tailed, with a significance level set
atp < 0.05.

3. Results

3.1 Comparison of Baseline Characteristics Between the
Two Groups

This study included 280 patients in the final analysis,
who were divided into two groups based on the palliative
care they received: a routine care group (n = 153) receiving
routine palliative care, and a multidisciplinary care group
(n = 127) receiving multidisciplinary palliative care. Anal-
ysis of baseline demographic and clinical characteristics
showed no statistically significant differences between the
two groups (p > 0.05), indicating comparability between
groups (Table 1).
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Table 1. Comparison of baseline characteristics between the two study groups.

Variable Routine care group (n = 153) Multidisciplinary care Statistic ~ p-value
group (n=127)
Age (years) 67.59 £5.48 68.75 £ 6.65 =-1.56 0.120
Length of stay (days) 33.07 + 7.56 32.11 £7.01 t=1.10 0.271
Gender, n (%) x2=0.00 0.945
Female 44 (28.76) 37(29.13)
Male 109 (71.24) 90 (70.87)
Marital status, n (%) x2=031 0578
Having a spouse 72 (47.06) 64 (50.39)
Unmarried 81 (52.94) 63 (49.61)
Employment situation, n (%) - 0.891
Retired 128 (83.66) 106 (83.46)
Full-time or part-time 20 (13.07) 18 (14.17)
Temporarily unemployed 5(3.27) 3(2.36)
Highest level of education, n (%) x?=0.13 0.935
<9 years 119 (77.78) 101 (79.53)
10-12 years 20 (13.07) 15 (11.81)
>13 years 14 (9.15) 11 (8.66)
Smoking history, n (%) x?>=0.85  0.653
Once upon a time 103 (67.32) 79 (62.20)
Now 22 (14.38) 20 (15.75)
Never 28 (18.30) 28 (22.05)
Histological type, n (%) x2=0.02 0.886
Non-small cell lung cancer 139 (90.85) 116 (91.34)
Small-cell lung cancer 14 (9.15) 11 (8.66)
Incidence, n (%) x2=0.01 0914
First 132 (86.27) 109 (85.83)
Relapse 21 (13.73) 18 (14.17)
Treatment type, n (%) x2=0.95  0.967
Chemotherapy 17 (11.11) 14 (11.02)
Radiation therapy 25(16.34) 21 (16.54)
Chemotherapy combined with radiotherapy 60 (39.22) 55 (43.31)
Surgery combined with chemotherapy 14 (9.15) 9(7.09)
Immunotherapy 23 (15.03) 16 (12.60)
Stereotactic therapy 14 (9.15) 12 (9.45)

3.2 Comparison of Depression Symptoms Between Groups

Depression symptoms were analyzed in both groups
before and after the palliative care interventions using the
Zung Self-Rating Depression Scale (Table 2). Before the
intervention, there were no significant differences between
groups in SDS scores or in the distribution of depression
severity (mild, moderate, and severe) (p > 0.05). After the
intervention, SDS scores in the multidisciplinary care group
decreased significantly, and the proportion of patients with
mild depression increased, whereas the proportion of pa-
tients with moderate to severe depression decreased signif-
icantly. The post-intervention differences were statistically
significant compared with the routine care group (p < 0.05).

3.3 Comparison of Anxiety Levels Between Groups

Anxiety levels were evaluated between groups using
the Zung Self-Rating Anxiety Scale. Before the interven-
tion, there were no statistically significant differences be-
tween the two groups in SAS scores or in the distribution
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of anxiety categories (no anxiety, mild, moderate, and se-
vere) (p > 0.05). After the intervention, SAS scores in the
multidisciplinary care group were significantly lower than
those of the routine care group. The proportions of patients
reporting no anxiety or mild anxiety increased in the mul-
tidisciplinary care group, while the proportions of patients
with moderate to severe anxiety decreased significantly, in-
dicating statistically significant differences compared with
the routine care group (p < 0.05) (Table 3).

3.4 Comparison of Quality-of-Life Indicators Between
Groups

Quality of life was assessed using FACT-L, FACT-
LCS, and FACT-L TOI before and after the intervention
(Table 4). Before the intervention, there were no statis-
tically significant differences between the two groups in
FACT-L, FACT-LCS, and FACT-L TOI scores (all p >
0.05), indicating comparable pre-intervention quality of
life. After the intervention, all these scores increased sub-
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Table 2. Comparison of depression symptoms between the two groups.

Variable Routine care group (n = 153) Multidisciplinary care group (n=127) Statistic ~ p-value
SDS—pre-intervention 67.49 £9.78 67.67 £9.03 t=-0.15 0.877
SDS—after intervention 56.36 £ 7.36* 54.72 £ 4.55% =227 0.024
Depression level—before intervention, n (%) x2=027 0.874

Mild 34 (22.22) 25 (19.69)

Moderate 54 (35.29) 46 (36.22)

Severe 65 (42.48) 56 (44.09)
Depression level—after intervention, n (%) - <0.001

None 30 (19.61) 13 (10.24)

Mild 72 (47.06) 92 (72.44)

Moderate 43 (28.10) 22(17.32)

Severe 8(5.23) 0 (0.00)

*: This indicates that the values in this group after the intervention were significantly different from the pre-intervention values (p < 0.05).

SDS, Self-Rating Depression Scale.

Table 3. Comparison of anxiety levels between the two groups.

Variable Routine care group (n=153) Multidisciplinary care group (n=127)  Statistic ~ p-value
SAS—pre-intervention 64.86 + 7.87 64.02 + 7.31 t=092  0.356
SAS—post-intervention 51.99 + 4.73* 50.09 + 6.41* t=2.77  0.006
Anxiety level—before intervention, n (%) - 0.536

No anxiety 5(3.27) 4(3.15)

Mild 35(22.88) 30 (23.62)

Moderate 68 (44.44) 65 (51.18)

Severe 45(29.41) 28 (22.05)
Anxiety level—after intervention, n (%) x2=722 0.027

No anxiety 42 (27.45) 53 (41.73)

Mild 101 (66.01) 64 (50.39)

Moderate 10 (6.54) 10 (7.87)

*: This indicates that, post-intervention, the values in this group were significantly different from the pre-intervention values (p < 0.05).

SAS, Self-Rating Anxiety Scale.

stantially in the multidisciplinary care group compared with
pre-intervention and were significantly higher than the cor-
responding scores in the routine care group (p < 0.05).

3.5 Comparison of Sleep Quality, Overall Well-Being, and
Medical Costs Between Groups

For sleep quality and overall well-being, pre-
intervention PSQI and GWB scores did not differ between
the two groups before the intervention (p > 0.05). After the
intervention, PSQI scores decreased significantly in both
groups; however, the multidisciplinary care group showed
lower PSQI scores, indicating better sleep quality than the
routine care group, and the difference between groups was
statistically significant. Post-intervention, GWB scores im-
proved significantly in both groups, with greater improve-
ment in the multidisciplinary care group than in the routine
care group.

Regarding medical costs, both average daily costs and
total hospitalization costs were lower in the multidisci-
plinary care group than in the routine care group. These ob-
servations indicate that multidisciplinary collaborative pal-
liative care can reduce medical costs to some extent (p <
0.05, Table 5).

4. Discussion

This retrospective study assessed the effects of a mul-
tidisciplinary collaborative palliative care model in patients
with advanced lung cancer, comprehensively evaluating
emotional state, quality of life, sleep quality, and medical
costs. The findings showed that patients receiving multi-
disciplinary collaborative palliative care had significantly
lower depression and anxiety scores than the routine care
group, alongside greater improvements in quality of life,
sleep quality, and overall well-being. Additionally, both
daily and total hospitalization costs were also lower in the
multidisciplinary care group, indicating that the multidis-
ciplinary collaborative model can improve palliative care
outcomes for patients with end-stage lung cancer while also
decreasing healthcare costs.

At a psychological level, patients in the multidisci-
plinary care group showed significantly lower depression
and anxiety scores than those in the routine care group, in-
dicating that multidisciplinary collaborative care can effec-
tively alleviate negative emotions in advanced lung cancer.
Patients with advanced lung cancer commonly experience
significant anxiety, depression, and despair due to the irre-
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Table 4. Comparison of the quality of life between the two groups.

Variable Routine care group (n = 153)  Multidisciplinary care group (n=127)  Statistic p-value
FACT-L
Before intervention 83.31 + 13.10 82.42 +9.52 t=0.66 0.512
After intervention 93.37 £+ 11.28* 95.76 4+ 5.29* t=-2.32 0.021
FACT-L TOI
Before intervention 51.88 £ 13.76 52.76 £ 8.60 t=-0.65 0.515
After intervention 54.41 £ 6.72% 56.22 + 5.58%* t=-2.47 0.014
FACT-LCS
Before intervention 13.86 £3.91 14.40 £ 3.61 t=-1.20 0.231
After intervention 16.13 £+ 4.19* 17.19 + 3.71* t=-2.21 0.028

*: This indicates that the values in this group after the intervention were significantly different from the pre-intervention values
(p < 0.05). FACT-L, Functional Assessment of Cancer Therapy-Lung; FACT-LCS, Functional Assessment of Cancer Therapy-
Lung Cancer Subscale; FACT-L TOI, Functional Assessment of Cancer Therapy-Lung total outcome index.

Table 5. Comparison of sleep quality, well-being, and medical costs between the two groups.

Variable Routine care group (n=153)  Multidisciplinary care group (n = 127)  Statistic ~ p-value
PSQIl—pre-intervention 15.58 £2.27 15.86 £+ 2.35 t=-1.00 0.319

PSQI—post-intervention 11.50 £+ 1.15% 7.38 £ 1.69* t=2344 <0.001
GWB—pre-intervention 63.88 +4.23 63.65 +3.02 t=0.53 0.599

GWB—after intervention 70.93 £+ 4.47* 73.25 £ 3.11%* t=-5.10 <0.001
Average daily consumption (Chinese yuan) 378.00 (358.00, 399.60) 301.20 (268.15, 324.35) =-13.71 <0.001
Total medical expenses (Chinese yuan) 13,401.30 (12,906.60, 13,980.60) 12,686.80 (12,029.70, 13,147.90) Z=-8.13 <0.001

*: This indicates that the values in this group after the intervention were significantly different from the pre-intervention values (p < 0.05).
PSQI, Pittsburgh Sleep Quality Index; GWB, General Well-Being; 1 US dollar = 6.9414 Chinese yuan.

versibility of the disease, prolonged treatment, significant
symptom burden, and severe pain [26]. While routine pal-
liative care can alleviate pain and physical discomfort to
some extent, it often provides limited personalized, struc-
tured support for emotional management and psychological
coping, which may constrain its overall benefits.

This study introduced a multidisciplinary interven-
tion involving coordinated input from psychologists, social
workers, and nurses. Using targeted psychological coun-
seling, dignity therapy, and facilitated family communica-
tion, the intervention aimed to help patients cope with their
illness and reduce psychological distress. Consistent with
previous studies, multidisciplinary care interventions have
been observed to improve emotional well-being and quality
of life in patients with advanced cancer [27,28]. Further-
more, team-based management strengthened the dynamic
monitoring and timely responses to changes in patients’
psychological status, preventing aggravation of anxiety and
depression, which is consistent with our results [29].

The results of this study showed that the multidisci-
plinary care group had significantly higher FACT-L, FACT-
LCS, and FACT-L TOI scores than the routine care group.
These findings suggest that multidisciplinary collaborative
palliative care can not only alleviate physical symptom bur-
den but also improve patients’ social functioning and daily
activity capacity. The FACT-L scale comprehensively as-
sesses the physical, emotional, and social domains of health
and is widely used to examine the effectiveness of pallia-
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tive care interventions. In this study, the multidisciplinary
care group achieved synergistic effects across multiple di-
mensions, including pain control, nutritional support, sleep
management, and psychological care, through multidisci-
plinary collaboration, promoting an improvement in overall
quality of life. Consistent with our results, Chen et al. [30]
reported substantially higher FACT-L scores among pa-
tients receiving a multidisciplinary care intervention. Sim-
ilarly, Temel et al. [31] observed that comprehensive pal-
liative care can significantly improve physical comfort and
reduce negative emotions through systematic management,
thereby improving their quality of life.

Regarding sleep quality and overall well-being, the
multidisciplinary care group demonstrated lower PSQI
scores and higher GWB scores than the routine care group,
suggesting better sleep and stronger psychological well-
being under multidisciplinary palliative care. Patients with
advanced lung cancer often experience sleep disorders due
to pain, dyspnea, and anxiety [32]. A multidisciplinary
care can improve patients’ subjective sleep experience
through pain assessment, pharmacological analgesia, and
non-pharmacological interventions such as music therapy
and aromatherapy. Simultaneously, psychological support
and environmental optimization may promote sleep by re-
ducing distress. Similarly, Wang and Pan [33] indicated
that psychological intervention and environmental manage-
ment can improve sleep quality in patients with cancer, con-
sistent with the current results. Potential mechanisms may
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involve stress-related pathways, including the regulation of
cortisol and other neuroendocrine responses.

Overtreatment and ineffective resuscitation at the end
of the line are major contributors to unnecessary resource
utilization. In our study, both the average daily cost and
total medical cost were lower in the multidisciplinary care
group, indicating that a structured palliative care model
helps reduce the end-stage treatment costs. By comprehen-
sively assessing disease progression, appropriately limiting
invasive treatments, and optimizing care procedures, mul-
tidisciplinary teams may improve efficiency while reduc-
ing unnecessary economic burdens. Sharafi et al. [34] re-
vealed that palliative care can significantly reduce medical
costs and support more rational allocation of healthcare re-
sources, further validating the present results.

The interpretation of our findings is subject to certain
limitations. The generalizability of the results may be con-
strained by the single-center, retrospective design and the
limited sample size. Although the groups were comparable
at baseline, this non-randomized approach inherently car-
ries a risk of residual confounding and selection bias. Ad-
ditionally, blinding of patients and care providers was not
feasible in these palliative care settings, which may have
influenced subjective endpoints, particularly psychological
scores. Finally, the follow-up period was inherently short
given the end-of-life context, preventing evaluation of the
durability of the observed benefits and limiting assessment
of long-term outcomes, including family bereavement ex-
periences.

5. Conclusion

In conclusion, a multidisciplinary collaborative pallia-
tive care model can significantly improve emotional well-
being, quality of life, and overall well-being in patients
with advanced lung cancer, while also reducing medical
expenses, demonstrating promising potential for clinical
implementation. By operationalizing a “patient-centered”
care philosophy, this care model may significantly optimize
end-stage cancer care in China and promote the standardiza-
tion and widespread adoption of palliative care services.

Key Points

* This retrospective analysis aimed to evaluate the
effects of a multidisciplinary collaborative palliative care
model in the quality of life and healthcare costs in patients
with advanced lung cancer.

* The results showed that, compared with the rou-
tine care group, the multidisciplinary care group had sig-
nificantly lower depression and anxiety scores, and signif-
icantly improved quality of life, sleep quality, and overall
well-being.

* Regarding healthcare costs, both average daily costs
and total healthcare costs were significantly lower in the
multidisciplinary care group than in the routine care group.

* A multidisciplinary collaborative palliative care

model can effectively improve physical health and mental
well-being in patients with advanced lung cancer and can
preserve healthcare resources.

Availability of Data and Materials

The data that support the findings of this study are
available from the corresponding author upon reasonable
request.

Author Contributions

YYX and HHL designed the research study. YYX
and SCL performed the research. SCL and HHL ana-
lyzed the data. YYX and HHL drafted this article. All
authors contributed to the important editorial changes in
the manuscript. All authors read and approved the final
manuscript. All authors have participated sufficiently in
the work and agreed to be accountable for all aspects of the
work.

Ethics Approval and Consent to Participate

The study was approved by the Ethics Committee of
Wenzhou Central Hospital (approval number: 2024-K011),
and all procedures followed the principles of the Declara-
tion of Helsinki. Informed consent was waived for this ret-
rospective study by the Ethics Committee because the data
in this study were de-identified before analysis, there is no
potential risk to patients.

Acknowledgment

Not applicable.

Funding

This research was supported by Scientific research
project of Wenzhou Science and Technology Bureau, Grant
No. Y20240261.

Conflict of Interest

The authors declare no conflict of interest.

References

[1] Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjo-
mataram I, ef al. Global cancer statistics 2022: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. CA: A Cancer Journal for Clinicians. 2024; 74:
229-263. https://doi.org/10.3322/caac.21834.

[2] Cao M, Li H, Sun D, He S, Yan X, Yang F, et al. Current
cancer burden in China: epidemiology, etiology, and preven-
tion. Cancer Biology & Medicine. 2022; 19: 1121-1138. https:
//doi.org/10.20892/j.issn.2095-3941.2022.0231.

[3] Midthun DE. Clinical manifestations of lung cancer. 2022.
Available at: https://www.uptodate.com/contents/clinical-man
ifestations-of-lung-cancer (Accessed: 27 July 2025).

[4] Belcher SM, Lee H, Nguyen J, Curseen K, Lal A, Zarrabi AJ, et
al. Financial Hardship and Quality of Life Among Patients With
Advanced Cancer Receiving Outpatient Palliative Care: A Pilot

&% IMR Press


https://doi.org/10.3322/caac.21834
https://doi.org/10.20892/j.issn.2095-3941.2022.0231
https://doi.org/10.20892/j.issn.2095-3941.2022.0231
https://www.uptodate.com/contents/clinical-manifestations-of-lung-cancer
https://www.uptodate.com/contents/clinical-manifestations-of-lung-cancer
https://www.imrpress.com

[3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Study. Cancer Nursing. 2023; 46: 3—13. https://doi.org/10.1097/
NCC.0000000000001052.

Barr T, Ma S, Li Z, Yu J. Recent advances and remain-
ing challenges in lung cancer therapy. Chinese Medical
Journal. 2024; 137: 533-546. https://doi.org/10.1097/CM9.
0000000000002991.

Temel JS, Jackson VA, El-Jawahri A, Rinaldi SP, Petrillo LA,
Kumar P, et al. Stepped Palliative Care for Patients With Ad-
vanced Lung Cancer: A Randomized Clinical Trial. JAMA.
2024; 332: 471-481. https://doi.org/10.1001/jama.2024.10398.
Li X, Bai F, Liu X, Yang G. A Review on the Application of
Hospice Care in Patients with Advanced Cancer. Patient Prefer-
ence and Adherence. 2023; 17: 3219-3231. https://doi.org/10.
2147/PPA.S4345009.

Kang DW, Shim YB, Lee EK, Park MH. Healthcare resource
utilization and medical costs in patients with terminal cancer
during best supportive care. PLoS ONE. 2022; 17: ¢0269565.
https://doi.org/10.1371/journal.pone.0269565.

Xiao J, Chow KM, Choi KC, Ng SNM, Huang C, Ding J, et al.
Effects of family-oriented dignity therapy on dignity, depres-
sion and spiritual well-being of patients with lung cancer un-
dergoing chemotherapy: A randomised controlled trial. Inter-
national Journal of Nursing Studies. 2022; 129: 104217. https:
//doi.org/10.1016/j.ijnurstu.2022.104217.

Wajid M, Rajkumar E, Romate J, George AJ, Lakshmi R, Simha
S. Why is hospice care important? An exploration of its benefits
for patients with terminal cancer. BMC Palliative Care. 2021;
20: 70. https://doi.org/10.1186/s12904-021-00757-8.

Viitala A, Astedt-Kurki P, Lehto JT, Palonen M. ‘I am still valu-
able’ - A qualitative study of incurable cancer patients coping
in hospice care. Scandinavian Journal of Caring Sciences. 2023;
37: 720-731. https://doi.org/10.1111/scs.13160.

Jaganathan P, Rooney MC, Monnery D, Droney J. Palliative and
End of Life Care: An Important Component of Supportive On-
cology. British Journal of Hospital Medicine. 2024; 85: 1-11.
https://doi.org/10.12968/hmed.2024.0173.

Teoli D, Schoo C, Kalish VB. Palliative care. StatPearls Publish-
ing: Treasure Island (FL). 2023.

Jhang H, Jeong W, Zhang HS, Choi DW, Kang H, Park S. The
effects of hospice care on healthcare expenditure among cancer
patients. BMC Health Services Research. 2023; 23: 831. https:
//doi.org/10.1186/s12913-023-09578-2.

Redwine HM, Ganti L. Dame Cicely Saunders: Pioneering Pal-
liative Care and the Evolution of Hospice Services. Cureus.
2024; 16: €75176. https://doi.org/10.7759/cureus.75176.

Zhu S, Zhu H, Zhang X, Liu K, Chen Z, Yang X, et al. Care
needs of dying patients and their family caregivers in hospice
and palliative care in mainland China: a meta-synthesis of qual-
itative and quantitative studies. BMJ Open. 2021; 11: e051717.
https://doi.org/10.1136/bmjopen-2021-051717.

LuY, Yu W, Zhang J, Li R. Advancements in hospice and pallia-
tive care in China: A five-year review. Asia-Pacific Journal of
Oncology Nursing. 2024; 11: 100385. https://doi.org/10.1016/j.
apjon.2024.100385.

Redondo Elvira T, Ibafiez Del Prado C, Cruzado JA. Psy-
chological well-being in palliative care: A systematic re-
view. Omega. 2023; 87: 377-400. https://doi.org/10.1177/
00302228211019203.

Riely GJ, Wood DE, Ettinger DS, Aisner DL, Akerley W, Bau-
man JR, et al. Non-Small Cell Lung Cancer, Version 4.2024,
NCCN Clinical Practice Guidelines in Oncology. Journal of the
National Comprehensive Cancer Network. 2024; 22: 249-274.
https://doi.org/10.6004/jnccn.2204.0023.

Zung WW, Richards CB, Short MJ. Self-rating depression scale

&% IMR Press

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

in an outpatient clinic. Further validation of the SDS. Archives of

General Psychiatry. 1965; 13: 508-515. https://doi.org/10.1001/
archpsyc.1965.01730060026004.

Zung WW. A rating instrument for anxiety disorders. Psy-
chosomatics. 1971; 12: 371-379. https://doi.org/10.1016/
S0033-3182(71)71479-0.

Cella DF, Bonomi AE, Lloyd SR, Tulsky DS, Kaplan E,
Bonomi P. Reliability and validity of the Functional Assess-
ment of Cancer Therapy-Lung (FACT-L) quality of life instru-
ment. Lung Cancer. 1995; 12: 199-220. https://doi.org/10.1016/
0169-5002(95)00450-f.

Buysse DJ, Reynolds CF 111, Monk TH, Berman SR, Kupfer DJ.
The Pittsburgh Sleep Quality Index: a new instrument for psy-
chiatric practice and research. Psychiatry Research. 1989; 28:
193-213. https://doi.org/10.1016/0165-1781(89)90047-4.
Fazio AF. A concurrent validational study of the NCHS Gen-
eral Well-Being Schedule. National Center for Health Statistics
(NCHS): Hyattsville, Maryland, USA. 1977.

Duan J. Results and analysis of the general well-being sched-
ule in Chinese college students. Chinese Journal of Clinical
Psychology. 1996; 4: 56-57. https://doi.org/10.16128/j.cnki
.1005-3611.1996.01.016. (In Chinese)

Gonzalez-Ling A, Galindo Vazquez O, Espinoza Bello M, Rob-
les R, Rascon-Gasca ML, Lara-Mejia L, et al. Quality of life,
anxiety, depression, and distress in patients with advanced and
metastatic lung cancer. Palliative & Supportive Care. 2023; 21:
608-615. https://doi.org/10.1017/S147895152200116X.

Liu X, Kang J, Lv J, Ding S. A controlled study: Evaluating the
clinical impact of a nurse-centred multidisciplinary hospice care
model on anxiety, depression, and quality of life in patients with
advanced malignant tumours. Journal of Evaluation in Clinical
Practice. 2025; 31: e14165. https://doi.org/10.1111/jep.14165.
Li Y, Wang T, Zhang Y, Zhao Y. Effect of nurse-led and
physician-led multidisciplinary team palliative care on qual-
ity of life, negative emotions, and pain for cancer patients: A
meta-analysis. Precision Medical Sciences. 2025; 14: 75-84.
https://doi.org/10.1002/prm2.12145.

Srivastava A, Daniel E, Lam V, Kwedza RK, Rushton S, Li
L. Impact of Multidisciplinary Team Care on Patient-Reported
Outcomes in Patients with Lung Cancer: A Systematic Review.
Current Oncology. 2025; 32: 697. https:/doi.org/10.3390/curr
oncol32120697.

Chen M, Yang L, Yu H, Yu H, Wang S, Tian L, et al. Early Pal-
liative Care in Patients With Non-Small-Cell Lung Cancer: A
Randomized Controlled Trial in Southwest China. The Ameri-
can Journal of Hospice & Palliative Care. 2022; 39: 1304-1311.
https://doi.org/10.1177/10499091211072502.

Temel JS, Greer JA, Muzikansky A, Gallagher ER, Admane
S, Jackson VA, et al. Early palliative care for patients with
metastatic non-small-cell lung cancer. The New England Jour-
nal of Medicine. 2010; 363: 733-742. https://doi.org/10.1056/
NEJMoal000678.

Yuan T, Zhou Y, Wang T, Li Y, Wang Y. Impact research of pain
nursing combined with hospice care on quality of life for patients
with advanced lung cancer. Medicine. 2024; 103: e37687. https:
//doi.org/10.1097/MD.0000000000037687.

Wang G, Pan S. Integrated sleep and psychological interventions
enhance postoperative recovery and quality of life in colorectal
cancer: a randomized controlled trial. Clinical & Translational
Oncology. 2025. https://doi.org/10.1007/s12094-025-04101-x.
(online ahead of print)

Sharafi S, Ziaee A, Dahmardeh H. What are the outcomes of
hospice care for cancer patients? A systematic review. Sup-
portive Care in Cancer. 2023; 31: 64. https://doi.org/10.1007/
$00520-022-07524-2.


https://doi.org/10.1097/NCC.0000000000001052
https://doi.org/10.1097/NCC.0000000000001052
https://doi.org/10.1097/CM9.0000000000002991
https://doi.org/10.1097/CM9.0000000000002991
https://doi.org/10.1001/jama.2024.10398
https://doi.org/10.2147/PPA.S434509
https://doi.org/10.2147/PPA.S434509
https://doi.org/10.1371/journal.pone.0269565
https://doi.org/10.1016/j.ijnurstu.2022.104217
https://doi.org/10.1016/j.ijnurstu.2022.104217
https://doi.org/10.1186/s12904-021-00757-8
https://doi.org/10.1111/scs.13160
https://doi.org/10.12968/hmed.2024.0173
https://doi.org/10.1186/s12913-023-09578-2
https://doi.org/10.1186/s12913-023-09578-2
https://doi.org/10.7759/cureus.75176
https://doi.org/10.1136/bmjopen-2021-051717
https://doi.org/10.1016/j.apjon.2024.100385
https://doi.org/10.1016/j.apjon.2024.100385
https://doi.org/10.1177/00302228211019203
https://doi.org/10.1177/00302228211019203
https://doi.org/10.6004/jnccn.2204.0023
https://doi.org/10.1001/archpsyc.1965.01730060026004
https://doi.org/10.1001/archpsyc.1965.01730060026004
https://doi.org/10.1016/S0033-3182(71)71479-0
https://doi.org/10.1016/S0033-3182(71)71479-0
https://doi.org/10.1016/0169-5002(95)00450-f
https://doi.org/10.1016/0169-5002(95)00450-f
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.16128/j.cnki.1005-3611.1996.01.016
https://doi.org/10.16128/j.cnki.1005-3611.1996.01.016
https://doi.org/10.1017/S147895152200116X
https://doi.org/10.1111/jep.14165
https://doi.org/10.1002/prm2.12145
https://doi.org/10.3390/curroncol32120697
https://doi.org/10.3390/curroncol32120697
https://doi.org/10.1177/10499091211072502
https://doi.org/10.1056/NEJMoa1000678
https://doi.org/10.1056/NEJMoa1000678
https://doi.org/10.1097/MD.0000000000037687
https://doi.org/10.1097/MD.0000000000037687
https://doi.org/10.1007/s12094-025-04101-x
https://doi.org/10.1007/s00520-022-07524-2
https://doi.org/10.1007/s00520-022-07524-2
https://www.imrpress.com

	1. Introduction
	2. Methods
	2.1 Enrollment of the Study Participants
	2.2 Patient Care Plan
	2.3 Socio-Demographic Characteristics
	2.4 Assessment of Depression and Anxiety Levels
	2.4.1 Assessment of Depression Levels Under Different Care Models
	2.4.2 Assessment of Anxiety Levels Under Different Care Models

	2.5 Assessment of Patients' Quality-of-Life Indicators
	2.6 Assessment of Sleep Quality and Overall Well-Being Across Study Participants
	2.7 Evaluation of Medical Cost-Related Data
	2.8 Statistical Analysis and Data Collection

	3. Results
	3.1 Comparison of Baseline Characteristics Between the Two Groups
	3.2 Comparison of Depression Symptoms Between Groups
	3.3 Comparison of Anxiety Levels Between Groups
	3.4 Comparison of Quality-of-Life Indicators Between Groups
	3.5 Comparison of Sleep Quality, Overall Well-Being, and Medical Costs Between Groups

	4. Discussion
	5. Conclusion
	Key Points
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

