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Purpose: Palliative care is underutilized for severely ill patients with advanced chronic obstructive pulmonary disease (COPD) 
experiencing significant symptoms during hospitalization. The impact of mechanical ventilation on inpatient palliative care utilization 
remains largely unexplored. In this study, we aimed to investigate inpatient palliative care utilization among hospitalized patients with 
COPD requiring mechanical ventilation and examine the associated risk factors and clinical outcomes.
Patients and Methods: A retrospective nested case-control study was conducted using population-based claims datasets from 2017 
to 2021. It included 36,848 hospitalized patients with COPD aged 40 and above, of which 16,118 (43.74%) required mechanical 
ventilation. Logistic regression was used to assess the association between mechanical ventilation and inpatient palliative care 
utilization, adjusting for relevant covariates.
Results: Of the total cohort, 5,596 patients (15.19%) utilized inpatient palliative care, including 1,275 (7.91%) requiring mechanical 
ventilation. Age, duration of mechanical ventilation, comorbidity severity, and hospital type influenced inpatient palliative care use. 
Patients with a Charlson Comorbidity Index score of 1–2 and ≥3 were 24.06 and 51.59 times more likely, respectively, to receive 
palliative care compared to those with a Charlson Comorbidity Index score of 0. Ventilated patients in medical centers or regional 
hospitals were more likely to receive palliative care than those in district hospitals. Patients on mechanical ventilation who received 
care for 8–30 days were over twice as likely to receive palliative care compared to those who received care for shorter durations.
Conclusion: Inpatient palliative care for patients with COPD was limited and varied based on the duration of mechanical ventilation 
and hospital type. To enhance patient-centered care, interdisciplinary teams should integrate palliative care throughout the illness 
journey.
Keywords: COPD, hospice palliative care, mechanical ventilation, end of life care, risk factor, mortality

Introduction
Chronic obstructive pulmonary disease (COPD) has been the third leading cause of death since 2020.1 Acute exacerba
tions of COPD (AECOPD) can lead to severe respiratory failure, often requiring mechanical ventilation for life 
support.2,3 The Global Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines recommend considering 
mechanical ventilation in patients with acute respiratory acidosis (pH < 7.35, PaCO2 > 45 mmHg), severe dyspnea with 
signs of increased work of breathing, or refractory hypoxemia despite oxygen therapy.4 Additionally, COPD progression 
may be exacerbated by coexisting chronic conditions such as heart failure or lung cancer, which not only share similar 
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symptoms like dyspnea and increased ventilatory demand but also have been associated with significantly higher 
mortality rates in COPD patients.5,6 Conditions, including pneumonia, sepsis, and heart failure, often worsen respiratory 
failure in patients with COPD, often requiring intubation and mechanical ventilation.7–10 COPD exacerbation-related 
hospitalizations have an in-hospital mortality rate of approximately 6.2%.11 Poor prognosis is common in patients with 
COPD requiring mechanical ventilation in intensive care units (ICUs),12 with in-hospital mortality about 20–40%.14 The 
complex symptoms associated with COPD exacerbations, including insomnia, anxiety/depression, and respiratory 
distress, highlight the challenges in managing critically ill patients, emphasizing the need for targeted palliative care.15,16

Inpatient palliative care is recommended by professional societies for severely ill patients with COPD, alongside 
standard care, starting from the onset of symptoms or ICU admission and early in the treatment process.15,17 Palliative 
care, provided by an interdisciplinary team, focuses on managing symptoms, including breathlessness, anxiety, and 
depression, while respecting patient preferences and supporting families.18 Studies show that older age, cancer, and the 
severity of co-existing conditions significantly impact inpatient palliative care use and decisions regarding aggressive 
interventions.19,20 Moreover, palliative care is used less frequently for COPD symptom management compared to that for 
lung cancer.21 As in other countries, the use of opioids in palliative care could depend on whether patients with or 
without cancer condition, reflecting differences in clinical guidelines, ethical perspectives, and prescribing practices.22,23 

Therefore, effective communication and the integration of palliative care are essential for comprehensive COPD 
management at all stages.15,24

Managing patients with severe respiratory illnesses during acute exacerbations can increase the need for prolonged 
mechanical ventilation and extend ICU stays.25 In acute settings, bundle care strategies are recommended to enhance care 
for mechanically ventilated patients. Daily sedation interruption can help reduce the incidence and duration of delirium, 
while early mobility interventions can decrease both hospital stay and ventilation duration.26 In Taiwan, the Integrated 
Prospective Payment program manages resources across ICUs, respiratory care centers, wards, and home-based ventila
tion programs. While the Integrated Prospective Payment program has prolonged hospital stays, increased mechanical 
ventilation duration, and raised costs, it has also improved survival rates for patients receiving prolonged mechanical 
ventilation.27,28 To reduce unnecessary interventions in severe chronic illness, Taiwan’s national health insurance 
program began reimbursing inpatient palliative care for non-cancer conditions, including COPD, in 2009 and launched 
a Pay-for-Performance program for COPD management in 2017. These initiatives focus on disease-specific treatment and 
patient-centered holistic care within a comprehensive healthcare system.29,30 In Taiwan, the 2013 Natural Death Act 
Amendment legally allows a multidisciplinary palliative care team to withdraw life-sustaining therapy, including 
mechanical ventilation, for terminally ill patients. The duration of mechanical ventilation and the timing of its withdrawal 
depended on disease progression, family discussions, and institutional protocols.31 However, limited studies exist on 
palliative care use among severely ill patients with COPD requiring mechanical ventilation. This study aimed to 
investigate factors influencing inpatient palliative care utilization among COPD patients requiring mechanical ventilation. 
We hypothesized that severely ill patients with COPD needing mechanical ventilation were more likely to utilize 
inpatient palliative care. Factors, such as older age, higher severity of comorbidities, presence of cancer, and hospital 
type were anticipated to affect the likelihood of palliative care utilization during hospitalization for patients with COPD.

Materials and Methods
Data Sources
We conducted a retrospective cross-sectional study of hospitalized patients with COPD exacerbation who received 
palliative care using linked health administrative data from the National Health Insurance Research Database (NHIRD) in 
Taiwan. The NHIRD is based on Taiwan’s National Health Insurance program, which covers almost 99% of the 
population. The database comprises detailed information regarding diagnostic codes, date of diagnosis, consultation 
payments, and prescription details. The diagnosis codes in NHIRD are based on the International Classification of 
Diseases, 10th Revision, and Clinical Modification (ICD-10-CM) for diagnoses and procedures.

This study was approved by the Institutional Review Board of Chi Mei Medical Centre (IRB: 11012-E01) and 
conducted in compliance with the ethical standards and guidelines of the 2013 revision of the Declaration of Helsinki. 
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Informed consent was waived by the Institutional Review Board due to the use of secondary databases and the absence of 
personal information in the study.

Study Population
This nested case-control study included a cohort of hospitalized patients aged 40 years or older who were newly 
diagnosed with COPD between 2017 and 2021, identified using ICD-10-CM codes J41-J44. Among these patients, we 
selected those who had a recorded death date and excluded individuals whose first COPD diagnosis occurred more than 
15 months before death to reduce duration bias. This cutoff was chosen based on the median time from COPD diagnosis 
to inpatient palliative care utilization in our dataset, ensuring a comparable timeframe to assess inpatient palliative care 
utilization patterns. Additionally, we excluded patients with incomplete hospitalization records and those who had 
received inpatient palliative care before January 1, 2017. Within this cohort, we defined cases as patients who received 
inpatient palliative care before death, and controls were patients who did not receive inpatient palliative care before 
death. We then retrospectively examined mechanical ventilation use and other factors associated with inpatient palliative 
care utilization. The selection of study subjects was illustrated in Figure 1.

Outcome and Measurements
According to the study aim, the exposure variable of this study was COPD patients with or without using mechanical 
ventilation during hospitalization. Mechanical ventilation use was identified using claim codes 57001 and 57023. The 
primary outcome was inpatient palliative care utilization, defined as study subjects receiving inpatient palliative care 
during hospitalization. The definition of inpatient palliative care was based on medical expenditure applications. 
Additionally, we investigated whether the duration of mechanical ventilation use influenced inpatient palliative care 
utilization. Mechanical ventilation duration was classified into <7 days, 8–30 days, and >30 days to estimate the 
association with inpatient palliative care utilization.

Critically ill patients with COPD were characterized by demographic factors, comorbidities, and healthcare services 
utilization. Demographic factors included sex and age. Age was classified into < 65, 65–74, 75–84, and >85 years. These 

Figure 1 The flowchart of study subjects’ selection.
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age groups are commonly used in inpatient palliative care and COPD research to reflect differences in health status and 
care needs, as supported by prior studies.32–34 The Charlson Comorbidity Index (CCI) is a validated tool for assessing 
comorbidity burden and its impact on clinical outcomes. 35 In this study, we used CCI to quantify the severity of 
coexisting chronic conditions and adjust for their potential influence on inpatient palliative care utilization in COPD 
patients requiring mechanical ventilation. CCI has been used in prior research to assess hospital mortality and palliative 
care needs in critically ill COPD patients.32,36 The CCI scores were used to evaluate the severity of comorbidities, 
classified as 0, 1–2, and ≥3. Additionally, heart failure (ICD-10-CM: I50), ischemic heart disease (ICD-10-CM: I20-I25), 
atrial fibrillation (ICD-10-CM: I48), dementia (ICD-10-CM: F00-F03, F05.1, G30, G31.1), pneumonia (ICD-10-CM: 
J18.9), sepsis (ICD-10-CM: A40, A41, R57.2, R65.21), and cancer (ICD-10-CM: C00-C97) were considered. These 
concomitant diseases were recorded as dichotomous variables based on their presence or absence.

The utilization of healthcare services included hospital types, emergency room (ER) visits, length of stay in ICUs and 
hospitals, and mechanical ventilation implementation. Hospital types included medical centers, regional hospitals, and 
district hospitals. The frequency of ER visits was defined as 0, 1–3, and > 3 times per year, while the length of hospital 
stay was classified as 0, <30 days, 31–120 days, and >120 days per year, estimated retrospectively from patient death to 
the first instance of COPD diagnosis. ICU admission was recorded as a binary variable, which ‘yes’ for patients 
hospitalized in the ICU at least once within one year of COPD diagnosis and “no” for otherwise.

Statistical Analysis
Baseline information between COPD patients with and without mechanical ventilation was assessed using Student’s t-test 
for continuous variables and Pearson’s Chi-square test for categorical variables. Logistic regression was used to assess 
the association between mechanical ventilation and inpatient palliative care utilization, adjusting for relevant covariates. 
Crude and adjusted odds ratios with 95% confidence intervals are presented. Stratified analyses of each selected 
subgroups between mechanical ventilation and palliative care use were also conducted. Additionally, the association 
between mechanical ventilation duration and inpatient palliative care utilization among patients who received mechanical 
ventilation was estimated using multivariable logistic regression. Mechanical ventilation duration (<7 days, 8–30 days, 
>30 days) was treated as an exposure variable to estimate the association with inpatient palliative care utilization in both 
overall and subgroup analyses. The forest plot was used to visualize the associations between mechanical ventilation 
duration and inpatient palliative care utilization. All analyses were conducted using SAS statistical software version 9.4 
(SAS Institute, Inc., Cary, NC, USA), with statistical significance set at a p-value < 0.05.

Results
Baseline Characteristics of COPD Patients
Table 1 presents the demographic characteristics of hospitalized patients with COPD. Out of 36,848 patients with COPD, 
16,118 (43.74%) required mechanical ventilation during hospitalization. Those requiring mechanical ventilation had 
significantly more ER visits (4.74±11.00 vs 4.07±9.93, p < 0.0001) and longer hospital stays (68.43±80.40 vs 42.20 
±59.67, p < 0.0001) than those without mechanical ventilation. Over 50% of ventilated patients had one to three or more 
ER visits, with length of hospital stay ranging from 31 days to over 120 days. Among patients with COPD using 
mechanical ventilation, 40.85% visited the ER more than three times per year, 54.24% stayed in the hospital for over 30 
days, and 45.55% received ICU care, all higher than those without mechanical ventilation. On average, mechanical 
ventilation was used 2.96±4.88 times and for 63.46±180.03 days per year among hospitalized patients with COPD. The 
duration from COPD diagnosis to death was 5.05±4.34 years for patients using mechanical ventilation and 4.72±4.27 
years for those not using mechanical ventilation (p < 0.0001). Palliative care was provided to 15.19% of these patients, 
with a utilization rate of 7.91% for those requiring mechanical ventilation and 20.84% for those that did not require 
mechanical ventilation (p < 0.0001). The time from COPD diagnosis to palliative care utilization was 5.22 ± 4.07 years, 
with patients on mechanical ventilation averaging 5.87 ± 4.15 years and those without mechanical ventilation averaging 
5.03 ± 4.03 years (p < 0.0001). Among hospitalized patients with COPD, 20.49% of those with mechanical ventilation 
and 14.56% of those without mechanical ventilation died from COPD (p < 0.0001).
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Table 1 The Demographic Characteristics of Hospitalized Patients With COPD

Overall (N = 36848) Non-MV after COPD (N = 20730) MV after COPD (N = 16118) p-value

Gender, n(%)

Male 27371(74.28) 15.135(73.01) 12.236(75.92) <0.0001
Female 9477(25.72) 5595(26.99) 3882(24.08)

Age of COPD, n(%)
<65 3429(9.31) 1833(8.84) 1596(9.9) <0.0001

65–74 5477(14.86) 2836(13.68) 2641(16.39)

75–84 11.865(32.2) 6350(30.63) 5515(34.22)
≥85 16,077(43.63) 9711(46.85) 6366(39.5)

CCI group, n(%)
0 10.096(27.4) 5712(27.55) 4383(27.19) <0.0001

1–2 10.671(28.96) 5735(27.67) 4936(30.62)

≥3 16.081(43.64) 9283(44.78) 6798(42.18)

Comorbidity, n(%)

Heart Failure 8042(21.82) 3998(19.29) 4044(25.09) <0.0001
Ischemic Heart Disease 6090(16.53) 3115(15.03) 2975(18.46) <0.0001

Atrial Fibrillation 3716(10.08) 1865(9.00) 1851(11.48) <0.0001

Dementia 5229(14.19) 3218(15.52) 2011(12.48) <0.0001
Pneumonia 20174(54.75) 10.499(50.65) 9675(60.03) <0.0001

Sepsis 13310(36.12) 6892(33.25) 6418(39.82) <0.0001

Cancer 10319(28.00) 6328(30.53) 3991(24.76) <0.0001

Hospital level, n(%)

Medical centers 7703(20.9) 4017(19.38) 3686(22.87) <0.0001
Regional hospitals 15918(43.2) 8529(41.14) 7389(45.84)

District Hospital 13227(35.9) 8184(39.48) 5043(31.29)

Health care utilization

One-year ER visits 4.36±10.42 4.07±9.93 4.74±11.00 <0.0001
0 18.591(50.45) 11.481(55.38) 7110(44.11) <0.0001

1–3 5072(13.76) 2648(12.77) 2424(15.04)
>3 13.185(35.78) 6601(31.84) 6584(40.85)

ICU, n(%)
No 26504(71.93) 17.727(85.51) 8777(54.45) <0.0001

Yes 10344(28.07) 3003(14.49) 7341(45.55)

Length of stay in hospital, days 53.67±70.71 42.20±59.67 68.43±80.40 <0.0001

0 13.156(35.7) 8401(40.53) 4755(29.50) <0.0001

≤30 6632(18.00) 4010(19.34) 2622(16.27)
31–120 11.013(29.89) 5906(28.49) 5107(31.69)

>120 6047(16.41) 2413(11.64) 3634(22.55)

MV using times 2.96±4.88 - 2.95±4.88 -

MV using days 63.46±180.03 - 63.46±180.03 -
≤7 4182(11.35) - 4182(25.95) -

8-30 7615(20.67) - 7615(47.25)

>30 4321(11.73) - 4321(26.81)

(Continued)
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Factors Associated With Inpatient Palliative Care Utilization
Table 2 shows the association between inpatient palliative care and various factors in hospitalized patients with COPD. 
Those requiring mechanical ventilation were significantly less likely to receive palliative care (adjusted odds ratio 
[AOR]: 0.40, 95% CI: 0.37–0.43, p < 0.0001). Age played a key role, patients aged 65–74 (AOR: 0.83, 95% CI: 
0.73–0.94, p = 0.0025), 75–84 (AOR: 0.62, 95% CI: 0.56–0.70, p < 0.0001), and ≥85 (AOR: 0.58, 95% CI: 0.52–0.65, 
p < 0.0001) had progressively lower probabilities of receiving palliative care than patients <65 years. Comorbidity 

Table 1 (Continued). 

Overall (N = 36848) Non-MV after COPD (N = 20730) MV after COPD (N = 16118) p-value

Outcome

COPD to MV 2.53±3.71 - 2.53±3.71 -
MV to death 2.52±3.36 - 2.52±3.36 -

COPD to death 4.86±4.31 4.72±4.27 5.05±4.34 <0.0001

COPD to end date 4.73±4.28 4.53±4.23 4.98±4.32 <0.0001
PC after COPD 5596(15.19) 4321(20.84) 1275(7.91) <0.0001

COPD to PC 5.22±4.07 5.03±4.03 5.87±4.15 <0.0001

MV to PC 3.96±3.76 - 3.96±3.76 -
PC to death 0.89±0.69 0.88±0.68 0.92±0.72 0.0991

Death in COPD 6321(17.15) 3018(14.56) 3303(20.49) <0.0001

Table 2 The Association Between Inpatient Palliative Care and Various Factors in Hospitalized Patients With COPD

Patients (N=36848) PC (N=5596) Crude OR (95% CI) p-value AOR (95% CI) p-value

MV

No MV 20730 4321(20.84) Ref. Ref.
MV 16118 1275(7.91) 0.33(0.31–0.35) <0.0001 0.40(0.37–0.43) <0.0001

Gender
Male 27371 4544(16.6) 1.59(1.48–1.71) <0.0001 1.08(1.00–1.18) 0.0648

Female 9477 1052(11.1) Ref. Ref.

Age of COPD

<65 3429 863(25.17) Ref. Ref.
65–74 5477 1183(21.6) 0.82(0.74–0.91) <0.0001 0.83(0.73–0.94) 0.0025

75–84 11.865 1742(14.68) 0.51(0.47–0.56) <0.0001 0.62(0.56–0.70) <0.0001

≥85 16.077 1808(11.25) 0.38(0.34–0.41) <0.0001 0.58(0.52–0.65) <0.0001

CCI group

0 10.096 178(1.76) Ref. Ref.
1–2 10.671 1202(11.26) 7.07(6.03–8.30) <0.0001 19.83(16.70–23.55) <0.0001

≥3 16.081 4216(26.22) 19.80(17.00–23.06) <0.0001 51.80(43.49–61.69) <0.0001

Comorbidity

Heart Failure 8042 1079(13.42) 0.83(0.78–0.90) <0.0001 1.01(0.92–1.10) 0.8597

Ischemic Heart Disease 6090 932(15.3) 1.01(0.94–1.09) 0.7800 1.02(0.93–1.12) 0.7369
Atrial Fibrillation 3716 550(14.8) 0.97(0.88–1.06) 0.4935 1.08(0.97–1.21) 0.1730

Dementia 5229 677(12.95) 0.81(0.74–0.88) <0.0001 0.74(0.67–0.83) <0.0001

Pneumonia 20174 3337(16.54) 1.27(1.19–1.34) <0.0001 1.61(1.49–1.73) <0.0001
Sepsis 13310 1814(13.63) 0.82(0.78–0.88) <0.0001 1.41(1.30–1.52) <0.0001

Cancer 10319 3330(32.27) 5.10(4.81–5.42) <0.0001 2.73(2.53–2.95) <0.0001

(Continued)
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severity also influenced palliative care use, with higher CCI scores (≥3) significantly increasing the likelihood of 
palliative care utilization (AOR: 51.80, 95% CI: 43.49–61.69, p < 0.0001), especially for patients with cancer (AOR: 
2.73, 95% CI: 2.53–2.95, p < 0.0001). Conversely, patients with dementia were less likely to receive palliative care 
(AOR: 0.74, 95% CI: 0.67–0.83, p < 0.0001). Hospital type significantly impacted care, with patients in medical centers 
(AOR: 4.89, 95% CI: 4.40–5.43, p < 0.0001) and regional hospitals (AOR: 3.07, 95% CI: 2.79–3.39, p < 0.0001) more 
likely to receive palliative care than those in district hospitals. Frequent ER visits (>3 times/year) slightly reduced the 
likelihood of palliative care use (AOR: 0.94, 95% CI: 0.86–1.02, p = 0.1093), although this was not statistically 
significant. Patients treated in the ICU had a decreased likelihood of receiving palliative care (AOR: 0.48, 95% CI: 
0.43–0.53, p < 0.0001), and longer length of hospital stay were negatively associated with palliative care utilization. The 
subgroup analysis of association between mechanical ventilation use and inpatient palliative care in COPD patients 
illustrated as Supplementary Table 1.

Palliative Care Utilization in Ventilated COPD Patients by Mechanical Ventilation 
Duration
Table 3 presents the association between palliative care and related factors among patients with COPD receiving 
mechanical ventilation. Patients who had 8–30 days of mechanical ventilation (AOR: 2.20, 95% CI: 1.86–2.61, p < 
0.0001) and those with more than 30 days (AOR: 2.13, 95% CI: 1.74–2.61, p < 0.0001) had a higher likelihood of 
receiving palliative care compared to those with mechanical ventilation days ≤7. Males were more likely to require 
inpatient palliative care than females. Patients aged 75–84 years and those 85 years and older were less likely to utilize 
palliative care compared to those <65 years. Patients with CCI scores of 1–2 (AOR: 24.06, 95% CI: 17.40–33.28, p < 
0.0001) and scores ≥3 (AOR: 51.59, 95% CI: 36.97–72.00, p < 0.0001) were significantly more likely to utilize inpatient 
palliative care. Among comorbidities, pneumonia, sepsis, and cancer were significantly associated with higher inpatient 
palliative care utilization. Hospital level also influenced inpatient palliative care likelihood, with patients in medical 
centers (AOR: 4.92, 95% CI: 4.01–6.03, p < 0.0001) and regional hospitals (AOR: 2.52, 95% CI: 2.06–3.07, p < 0.0001) 
showing an increased likelihood of receiving inpatient palliative care. ICU admission negatively impacted inpatient 
palliative care utilization (AOR: 0.56, 95% CI: 0.48–0.65, p < 0.0001). Longer length of hospital stay was inversely 

Table 2 (Continued). 

Patients (N=36848) PC (N=5596) Crude OR (95% CI) p-value AOR (95% CI) p-value

Hospital level

Medical centers 7703 2187(28.39) 7.20(6.58–7.89) <0.0001 4.89(4.40–5.43) <0.0001
Regional hospitals 15918 2719(17.08) 3.74(3.43–4.08) <0.0001 3.07(2.79–3.39) <0.0001

District Hospital 13227 690(5.22) Ref. Ref.

Health care utilization

One-year ER visits
0 18.591 2341(12.59) Ref. Ref.

1–3 5072 931(18.36) 1.56(1.44–1.70) <0.0001 0.80(0.72–0.88) <0.0001

>3 13.185 2324(17.63) 1.49(1.40–1.58) <0.0001 0.94(0.86–1.02) 0.1093

ICU

No 26054 4844(18.59) Ref. Ref.
Yes 10344 752(7.27) 0.35(0.32–0.38) <0.0001 0.48(0.43–0.53) <0.0001

Length of stay, days

0 13.156 2055(15.62) Ref. Ref.

≤30 6632 1192(17.97) 1.18(1.09–1.28) <0.0001 0.27(0.24–0.30) <0.0001
31–120 11,013 1810(16.44) 1.06(0.99–1.14) 0.0852 0.25(0.23–0.28) <0.0001

>120 6047 539(8.91) 0.53(0.48–0.58) <0.0001 0.18(0.15–0.20) <0.0001
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Table 3 The Association Between Palliative Care and Related Factors Among Patients With COPD Receiving Mechanical 
Ventilation

Patients (N=16118) PC (N = 1275) Crude OR (95% CI) p-value AOR (95% CI) p-value

MV days group

≤7 4182 239(5.71) Ref. Ref.

8–30 7615 707(9.28) 1.69(1.45–1.97) <0.0001 2.20(1.86–2.61) <0.0001
>30 4321 329(7.61) 1.36(1.14–1.62) 0.0005 2.13(1.74–2.61) <0.0001

Gender
Male 12236 1048(8.56) 1.51(1.30–1.75) <0.0001 1.27(1.08–1.5) 0.0039

Female 3882 227(5.85) Ref. Ref.

Age of COPD

<65 1596 192(12.03) Ref. Ref.
65–74 2641 287(10.87) 0.89(0.73–1.08) 0.2469 0.85(0.68–1.05) 0.1358

75–84 5515 403(7.31) 0.58(0.48–0.69) <0.0001 0.66(0.54–0.81) <0.0001

≥85 6366 393(6.17) 0.48(0.40–0.58) <0.0001 0.66(0.53–0.81) 0.0001

CCI group

0 4384 52(1.19) Ref. Ref.
1–2 4936 331(6.71) 5.99(4.46–8.05) <0.0001 24.06(17.40–33.28) <0.0001

≥3 6798 892(13.12) 12.58(9.49–16.69) <0.0001 51.59(36.97–72.00) <0.0001

Comorbidity

Heart Failure 4044 332(8.21) 1.06(0.93–1.20) 0.4153 0.98(0.84–1.15) 0.8331

Ischemic Heart  
Disease

2975 273(9.18) 1.22(1.06–1.41) 0.0047 1.10(0.94–1.29) 0.2439

Atrial Fibrillation 1851 171(9.24) 1.21(1.03–1.44) 0.0246 1.16(0.96–1.40) 0.1279

Dementia 2011 166(8.25) 1.06(0.89–1.25) 0.5411 1.00(0.82–1.22) 0.9945
Pneumonia 9675 867(8.96) 1.46(1.29–1.65) <0.0001 1.68(1.46–1.93) <0.0001

Sepsis 6418 464(7.23) 0.85(0.76–0.96) 0.0093 1.16(1.01–1.33) 0.0310

Cancer 3991 609(15.26) 3.10(2.76–3.48) <0.0001 1.97(1.71–2.27) <0.0001

Hospital level

Medical centers 3686 585(15.87) 6.65(5.50–8.05) <0.0001 4.92(4.01–6.03) <0.0001
Regional hospitals 7389 551(7.46) 2.84(2.35–3.44) <0.0001 2.52(2.06–3.07) <0.0001

District Hospital 5043 139(2.76) Ref. Ref.

Health care utilization

One-year ER visits
0 7110 416(5.85) Ref. Ref.

1–3 2424 244(10.07) 1.80(1.53–2.13) <0.0001 0.89(0.74–1.07) 0.2209

>3 6584 615(9.34) 1.66(1.46–1.89) <0.0001 1.02(0.87–1.19) 0.817

ICU

No 8777 797(9.08) Ref. Ref.
Yes 7341 478(6.51) 0.70(0.62–0.79) <0.0001 0.56(0.48–0.65) <0.0001

Length of stay, days
0 4755 363(7.63) Ref. Ref.

≤30 2622 216(8.24) 1.09(0.91–1.30) 0.3560 0.21(0.17–0.26) <0.0001

31–120 5107 464(9.09) 1.21(1.05–1.40) 0.0094 0.19(0.15–0.23) <0.0001
>120 3634 232(6.38) 0.83(0.70–0.98) 0.0275 0.15(0.12–0.19) <0.0001
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Figure 2 Association of mechanical ventilation duration with inpatient palliative care utilization in COPD patients receiving mechanical ventilation: overall and subgroup 
analysis.
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related to inpatient palliative care utilization, with patients staying ≤30 days (AOR: 0.21, 95% CI: 0.17–0.26, p < 
0.0001), 31–120 days (AOR: 0.19, 95% CI: 0.15–0.23, p < 0.0001), and more than 120 days (AOR: 0.15, 95% CI: 
0.12–0.19, p < 0.0001) having significantly lower inpatient palliative care utilization than those without a hospital stay.

Furthermore, the subgroups based on mechanical ventilation duration (<7 days, 8–30 days, >30 days) illustrated as 
Figure 2. Across all subgroups, the association between mechanical ventilation duration and increased palliative care 
utilization remained consistent. Especially, in regional hospitals, patients receiving 8–30 days (AOR: 3.25, 95% CI: 
2.45–4.31, p < 0.0001) and >30 days (AOR: 3.26, 95% CI: 2.35–4.52, p < 0.0001) of mechanical ventilation had 
approximately a 3-folds increased likelihood of receiving inpatient palliative care compared to those ventilated for <7 
days. Among patients with ICU records, those ventilated for 8–30 days (AOR: 3.02, 95% CI: 2.08–4.38, p < 0.0001) and 
>30 days (AOR: 2.87, 95% CI: 1.93–4.26, p < 0.0001) also demonstrated a significantly higher likelihood of receiving 
palliative care. For patients with a hospital stay of <30 days, those with 8–30 days of mechanical ventilation had a 3.48- 
fold increased likelihood of receiving inpatient palliative care, while those with >30 days had a 1.98-fold increased 
likelihood, compared to those ventilated for ≤7 days.

Discussion
Main Findings/results of the Study
Our study found that hospitalized patients with COPD were predominantly older male with severe comorbidities, 
admitted to medical centers or regional hospitals. Approximately 15.19% utilized inpatient palliative care, including 
7.91% on mechanical ventilation. COPD-related mortality reached 20.49%. Patients on mechanical ventilation survived 
slightly longer after their COPD diagnosis. Factors, such as mechanical ventilation duration, comorbidity severity, and 
hospital level significantly influenced inpatient palliative care utilization. Our study found that patients with COPD 
requiring mechanical ventilation had more severe comorbidities, higher healthcare utilization, and more frequent 
admissions to high-level care.

What This Study Adds
Clinicians consider demographic factors as crucial when assessing palliative care needs.37 Previous study had indicated 
the significant factors of palliative care utilization included advanced age, prolonged non-invasive mechanical ventilation 
beyond 8 days, and therapy failure.38 Disease severity, malignancy, comorbidities, and mechanical ventilation use 
exceeding 72 hours were indicators of poor outcomes.39 Consistent with these findings, our results showed that patients 
with severe comorbidities (CCI >3) or cancer had a significantly higher likelihood of receiving palliative care. Compared 
to Japanese patients, Taiwanese patients repeatedly hospitalized for pneumonia had their timing of advance care planning 
discussions influenced by factors, including advanced age, stronger social support, and a tendency to decline life- 
sustaining treatment.40 These factors, along with hospital stay duration, prompted physicians to discuss end-of-life 
preferences with patients and caregivers.13 However, patients in our study typically received palliative care late, near 
death, indicating it was often viewed as end-of-life care, similar to hospice care for patients with cancer.

In acute care settings, intubation and mechanical ventilation are urgent interventions for critically ill patients. Non- 
invasive mechanical ventilation is often used as a preliminary trial before intubation or to facilitate weaning from 
invasive mechanical ventilation.41–43 It has been shown to enhance survival rates and reduce intubation requirements for 
patients with COPD during acute exacerbations while addressing palliative needs.41–44 Delays in initiating palliative care 
for these patients are often due to the unpredictable progression of chronic diseases.45 Therefore, integrating COPD 
diagnosis, mechanical ventilation use, and inpatient palliative care into routine practices may help avoid aggressive or 
unwanted medical interventions that prolong suffering for severely ill patients.

The utilization of mechanical ventilation and healthcare resources significantly influenced palliative care use in 
ventilated patients with COPD. Our results indicated those requiring mechanical ventilation for over 8 days, with higher 
comorbidity severity, infections, or cancer, and treated in medical centers or regional hospitals were more likely to 
receive inpatient palliative care. Increased ICU stays and longer hospitalizations were linked to higher palliative care 
utilization. The extensive healthcare resources used for severely ill patients with COPD needing prolonged mechanical 
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ventilation may prompt the initiation of palliative care during hospitalization, possibly driven by the Integrated 
Prospective Payment program. Previous studies indicate that factors, such as age, hospital type, frequency of hospitaliza
tions, and length of stay, may independently reflect mortality risk in patients with COPD.13,46 Older age and multiple 
comorbidities can increase disease severity and the chances of prolonged mechanical ventilation, while decreasing the 
likelihood of successful weaning.47,48 Therefore, palliative care utilization for patients needing mechanical ventilation for 
over 30 days should prioritize those with stable conditions, low chances of successful weaning, and risks of ventilator- 
associated complications, including pneumonia and pneumothorax.49,50 Our study indicated that patients with prolonged 
mechanical ventilation (8–30 days: AOR: 2.20, 95% CI: 1.86–2.61; >30 days: AOR: 2.13, 95% CI: 1.74–2.61) and 
multiple chronic conditions (CCI≥3: AOR: 51.59, 95% CI: 36.97–72.00) were more likely to receive inpatient palliative 
care. As patients experienced prolonged mechanical ventilation and had multiple chronic conditions, physicians were 
more likely to incorporate inpatient palliative care into their time-limited treatment plans during hospitalization.

Our results showed significant differences in inpatient palliative care utilization and the time from COPD diagnosis to 
death between patients with and without mechanical ventilation. The absence of a continuous care plan likely affected 
inpatient palliative care utilization for ventilated COPD patients, varying across healthcare facilities, as seen in previous 
studies.37,51 Successful management of advanced COPD relies on primary care physicians’ ability to recognize breath
lessness and assess patients’ reported respiratory difficulties, ensuring timely administration of palliative care.52,53 

Awareness of advanced COPD conditions and physicians’ comfort with the uncertain prognosis related to mechanical 
ventilation use significantly influenced discussions about intubation, mechanical ventilation, and end-of-life 
decisions.54,55 In acute settings, physicians often regard inpatient palliative care as essential for critically ill patients, 
addressing symptom distress and facilitating timely discussions with patients, families, or surrogates about prognosis, 
care quality, and patient preferences. This collaborative approach is particularly important for patients on prolonged 
mechanical ventilation, highlighting the need for interdisciplinary teamwork.17,56

Inpatient palliative care utilization for patients with COPD on mechanical ventilation may be uncommon in ICU 
settings. Factors, including metastatic cancer, unrealistic care goals, end-of-life decisions, and persistent organ failure, 
were considered more appropriate reasons for requesting palliative care consultations than age, ICU stay length, or life 
support duration.57 Our study found that alongside comorbidity severity, mechanical ventilation duration, and hospital 
type significantly influenced inpatient palliative care utilization in patients with COPD. Especially, patients in medical 
centers (AOR: 4.92, 95% CI: 4.01–6.03) and regional hospitals (AOR: 2.52, 95% CI: 2.06–3.07) were more likely to 
receive palliative care than those in district hospitals. Understanding COPD prognosis, including age, comorbidities, 
clinical presentation, and length of stay, can help healthcare professionals predict outcomes, develop timely care plans, 
and ensure consistent care.17,58–60 A study found that patients with COPD who were educated on physician-led palliative 
and hospice care were more likely to use these services, although utilization declined among those with pneumonia.61 

Patients with pulmonary and critical illnesses, along with their families, faced various needs, including managing severe 
symptoms, improving quality of life, facilitating clear communication about care goals, making treatment decisions, and 
accessing emotional, social, and spiritual support. Addressing these needs underscores the importance of integrating 
palliative care into their holistic treatment approach.62

Strength and Weakness/Limitations of the Study
Our study’s strength lies in the large, diverse sample from hospitals across Taiwan, enhancing generalizability. Our 
comprehensive data allows for the analysis of demographic differences and inpatient palliative care utilization, outcomes, 
and related factors. However, some limitations should be mentioned. NHIRD lacks data on occupation, marital status, 
vital signs, laboratory results, pulmonary function tests, and APACHE II scores, which are vital for assessing COPD 
severity and factors affecting palliative care utilization. Additionally, although previous studies have demonstrated 
a strong association between smoking history and COPD severity, as well as mechanical ventilation use,63 smoking 
status and intensity were not available in our dataset. Moreover, key weaning parameters, such as the rapid shallow 
breathing index, were not included, limiting insights into weaning difficulties for these patients on mechanical ventila
tion. Similarly, our dataset lacked clinical details on mechanical ventilation withdrawal, making it unclear whether 
mechanical ventilation was actively withdrawn as part of end-of-life care or discontinued due to clinical deterioration. 
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This limitation may impact the association between mechanical ventilation duration and palliative care utilization. 
Furthermore, the absence of data on palliative medication use, such as opioids, limits our ability to assess how symptom 
management strategies influenced the timing of inpatient palliative care initiation. Additionally, we could not determine 
post-MV withdrawal care decisions, such as whether patients transitioned directly to palliative care or received other 
supportive interventions. Future research should include detail clinical records to explore the impact of mechanical 
ventilation withdrawal on palliative care utilization.

Another important limitation was the lack of data on family meetings and shared decision-making, so we could not 
fully recognize patient care goals and preferences, potentially impacting the analysis of physician-patient communication. 
These challenges may be further compounded by barriers to optimal COPD care, such as caregivers’ emotional burden, 
limited access to palliative care resources, and difficulties navigating complex healthcare systems.64 Therefore, improv
ing care quality should combine interdisciplinary care models, increase communication strategies, and establish caregiver 
support programs. Additionally, our study population could not be generalizable to the broader COPD population, as we 
focused on hospitalized patients with newly diagnosed COPD. Specifically, our study excluded patients with long
standing COPD (diagnosed more than 15 months before death). While this approach may reduce the duration bias and 
ensure a more comparable study population, it may limit the applicability of our findings to patients with long-term 
COPD, who may have different disease process and palliative care utilization patterns. Moreover, differences in 
healthcare systems and palliative care resource availability may also limit the generalizability of our findings to other 
countries because variations in healthcare policies, reimbursement models, and the availability of specialized palliative 
care services could affect inpatient palliative care utilization patterns. Finally, our study period (2017–2021) overlapped 
with the COVID-19 pandemic. However, Taiwan’s major COVID-19 outbreaks did not occur until April 2022, when 
daily cases exceeded 500.65 Since our study ended in 2021, the impact of the pandemic on mechanical ventilation use and 
palliative care utilization was likely minimal.

Conclusion
Critically ill patients with COPD requiring mechanical ventilation were less likely to receive inpatient palliative care 
compared to non-ventilated patients. Factors, including prolonged ventilation, comorbidity severity, and hospital type, 
influenced palliative care utilization. This study highlights under-recognized barriers to palliative care in this population, 
emphasizing the need for interdisciplinary, patient-centered approaches. However, the lack of detailed clinical para
meters, including the frequency and duration of palliative care services, limits the interpretation of these findings. Future 
research should focus on interventions to improve palliative care integration and examine the extent of palliative care 
utilization among ventilated COPD patients.

Data Management and Sharing
The data sources are the Taiwan Nation Health Insurance Database and Taiwan Cancer Registry. The data are available 
with permission from the Taiwan Health and Welfare Data Science Center (https://dep.mohw.gov.tw/DOS/cp-5119- 
59201-113.html, accessed on September 30, 2024). Re-strictions apply to the availability of these data, which were used 
under license for this study.
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