
O R I G I N A L  R E S E A R C H

Trend Analysis of Palliative Care Utilization in Patients 
with Chronic Obstructive Pulmonary Disease During 
Hospitalization from 2007 to 2018 in Taiwan
Li-Ting Kao1, Shian-Chin Ko2, Ping-Jen Chen 3,4, Yu-Cih Wu5, Kuang-Ming Liao 6, Yi-Shan Liang1, 
Chung-Han Ho 5,7,8, Fu-Wen Liang9–11

1Department of Respiratory Therapy, Chi Mei Medical Center, Tainan, Taiwan; 2Center for Palliative Care, Chi Mei Medical Center, Tainan, Taiwan; 
3Department of Family Medicine and Division of Geriatrics and Gerontology, Kaohsiung Medical University Hospital, Kaohsiung Medical University, 
Kaohsiung, Taiwan; 4School of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan; 5Department of Medical Research, Chi Mei Medical Center, 
Tainan City, Taiwan; 6Department of Internal Medicine, Chi Mei Medical Center, Chiali, Tainan, Taiwan; 7Department of Information Management, 
Southern Taiwan University of Science and Technology, Tainan City, Taiwan; 8Cancer Center, Taipei Municipal Wanfang Hospital, Taipei Medical 
University, Taipei, Taiwan; 9Department of Public Health, College of Health Sciences, Kaohsiung Medical University, Kaohsiung, Taiwan; 10Department 
of Medical Research, Kaohsiung Medical University Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan; 11Center for Big Data Research, 
Kaohsiung Medical University, Kaohsiung, Taiwan

Correspondence: Chung-Han Ho, Department of Medical Research, Chi Mei Medical Center, No. 901, Zhonghua Road Yongkang District, Tainan City, 
71004, Taiwan, Tel +886-6-281-2811, Email ho.c.hank@gmail.com; Fu-Wen Liang, Department of Public Health, College of Health Sciences, Kaohsiung 
Medical University, No. 100, Shih-Chuan 1st Road, Sanmin District, Kaohsiung, 807, Taiwan, Tel +886-7-312-1101 Ext 2786, Fax +886-7-311-0811, 
Email fwliang@kmu.edu.tw

Purpose: Palliative care utilization among hospitalized patients with advanced chronic obstructive pulmonary disease (COPD) in 
Taiwan remains low despite its costs making it eligible for reimbursement since 2009. Few studies have examined the trends of 
palliative care utilization. We analyzed the annual rate, associated factors, and timing of the inpatient palliative care utilization by 
hospitalized patients with COPD.
Patients and Methods: We conducted a cross-sectional observational study between 1 January 2007 and 31 December 2018. 
Population-based claims data were extracted from Taiwan’s National Health Insurance Research Database to identify patients aged 
≧40 years with COPD five years before the first instance of inpatient palliative care utilization.
Results: There were 24,502 patients with COPD receiving inpatient palliative care. Our results indicated that older age, concomitant 
chronic conditions—especially cancer—and severity of comorbidities were associated with a higher rate of palliative care utilization 
by hospitalized patients with chronic obstructive pulmonary disease. In our study, the proportion of hospitalized patients with COPD 
receiving inpatient palliative care and having a Charlson comorbidity index score of 1–2 was lower than that of patients with cancer 
and a Charlson comorbidity index score ≧3 during the 12-year study-observation period. In addition, approximately 50% of 
hospitalized patients with COPD received palliative care within 18 months after their initial admission for COPD during the study 
period. However, individuals with a CCI score of 1–2 exhibited a slower entry into palliative care, with nearly 50% initiating it within 
the first two years.
Conclusion: Inpatient palliative care utilization by hospitalized patients with advanced COPD remains low due to various causes. Our 
findings highlight that palliative care may be considered by professional care providers as routine care and as a way to manage 
problematic symptoms during hospitalization.
Keywords: cancer comorbidity, inpatient care, joinpoint regression, Taiwan’s health insurance database

Introduction
Chronic obstructive pulmonary disease (COPD), a progressive respiratory disorder, accounts for 2.6% of disability- 
adjusted life years and has caused approximately 3.2 million deaths worldwide in 2019.1,2 The functional disability of 
patients with COPD is associated with high-grade dyspnoea.3 Patients with advanced COPD experience unpredictable 
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fluctuations between stable episodes of COPD and acute exacerbations.4 In Taiwan, progressive respiratory disorders is 
prevalent in approximately 6.1% of the general population5 and is the ninth leading cause of death.6 As it has the 
potential to overwhelm healthcare systems, a comprehensive care program for patients with progressive respiratory 
disorders experiencing exacerbations or concomitant conditions requiring hospitalization is necessary to build a patient- 
care network based on both disease management and palliative treatments.7,8

Palliative care may benefit patients who have respiratory diseases with concomitant serious illnesses and multifaceted 
needs, and has been recommended internationally by healthcare professionals.9 Population-based studies were conducted 
to explore palliative care utilization by patients with COPD in North America and Belgium; their findings indicated that 
prevalence of COPD gradually increased and was influenced by comorbidities at a life-limiting stage.10–12 Globally, 
38.5% of cardiovascular diseases, 34% of cancers, 10.3% of chronic respiratory diseases, and other chronic diseases may 
benefit from palliative care; however, its utilization in such cases remains limited.13 To respect patients’ dignity and their 
end-of-life preferences, the Taiwanese National Health Insurance has taken progressive steps by reimbursing both 
inpatient and outpatient palliative care services, including patients with advanced lung disease.14

The Taiwanese National Health Insurance has been reimbursing palliative care costs to patients with COPD since 
2009. A study found that the proportion of patients with COPD receiving inpatient and home-based palliative care 
significantly increased from 1997 to 2013 in Taiwan.14 Although its benefits include decreased intensive care unit (ICU) 
mortality and aggressive medical interventions, palliative care should be promoted among these patients owing to 
underutilization.15 The above studies primarily examined the inpatient utilization status, but they did not assess the 
timing of inpatient utilization among patients with COPD. Our study aimed to identify the factors associated with 
different timings and observed the trend in utilization by hospitalized patients with COPD during 2007–2018. We 
hypothesized that older age and severity of comorbidities, especially of cancer, may influence the timing of palliative care 
utilization.

Materials and Methods
Study Design, Setting, and Data Sources
This was a population-based cross-sectional study conducted using datasets from Taiwan’s National Health Insurance 
Research Database, obtained from Taiwan’s National Health Insurance program, which comprehensively covers 99.9% 
of Taiwan’s residents.16 The database records beneficiaries’ sex, date of birth, primary and secondary diagnoses, detailed 
information about outpatient and inpatient treatments and healthcare services received, and death registries. These 
administrative datasets underwent electronic processing, and the monthly beneficiary information obtained from the 
healthcare facilities was subjected to de-identification and anonymization procedures.

This cross-sectional observational study was approved by the Institutional Review Board of Chi Mei Medical Centre 
(IRB: 11,012-E01) and conducted in compliance with the ethical standards and guidelines of the 2013 revision of the 
Declaration of Helsinki. Informed consent was also waived by the Institutional Review Board of Chi Mei Medical Centre 
due to the use of secondary data and the absence of personal information in the study.

Study Participants
Patients had diagnosed with COPD (ICD-9-CM: 490–492, 496; ICD-10-CM: J41–44), aged >40 years, and who first 
utilized inpatient palliative care services between 1 January 2007 and 31 December 2018 (n=24,502) were enrolled as 
study participants. To focus on COPD-related palliative care, patients without COPD history within the five years 
preceding their first utilization of palliative care services were excluded. Additionally, claims with incomplete informa
tion or patients who utilized inpatient palliative care prior to 1 January 2007 were excluded. Figure 1 presents the 
flowchart of study participants’ inclusion.

In Taiwan, palliative care is not legally mandated but is progressively integrated into the healthcare system. The 
decision to initiate palliative care consults is a collaborative process, involving attending physicians, healthcare teams, 
patients, and families. Taiwan’s National Health Insurance program has covered inpatient palliative care units for cancer 
or amyotrophic lateral sclerosis since 2000. In 2009, the coverage expanded to add eight advanced chronic diseases, 
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including COPD. The enactment of the “Palliative Care and Hospice Care Act” in 2013 allowed end-of-life patients, 
diagnosed by a physician with family consent, to choose or decline cardiopulmonary resuscitation or life-sustaining 
treatment. Patients with palliative care could still access any medical service within Taiwan’s National Health Insurance 
program.17–19

Measurements
Demographic characteristics and major-disease-related factors for receiving palliative care were measured. Sex was 
dichotomously classified as either male or female and the following age groups were identified: 40–64, 65–74, and >75 
years. In Taiwan, cancer has been the leading cause of death since 1982, and patients with cancer comprise a majority of 
those receiving palliative care. Therefore, the absence or presence of cancer among hospitalized patients with COPD was 
taken into consideration. The Charlson Comorbidity Index (CCI) score was used to measure the severity of comorbidities 
and the value thresholds considered were 1–2 and ≧3. To summarize, we assessed the palliative care utilization by 
factors such as age, sex, severity of comorbidities, and presence of cancer.

Figure 1 Flowchart of study participant inclusion.
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Statistical Analysis
Statistical Analysis System version 9.4 (SAS institute, Inc., Cary, NC, USA) was used for computing descriptive 
statistics, including patient characteristics, risk factors, and palliative care utilization. Categorical variables were 
presented as frequencies with percentages and continuous variables as mean ± standard deviation or median [interquartile 
range]. Joinpoint regression analysis was used to examine the trend and critical point of palliative care utilization over 
time; thus, the statistically significant points of trend changes were estimated.20 All significance levels, annual percentage 
change, and semi-annual percentage change values were set at p<0.05.

Results
A total of 24,502 hospitalized patients with COPD received inpatient palliative care. Table 1 presents the patient 
characteristics.

Annual Trend of COPD Palliative Care Utilization
An approximative seven-fold increase occurred in the number of hospitalized patients with COPD who utilized inpatient 
palliative care from 2007 (595) to 2018 (3,818). (Figure 2a) presents the overall trend of hospitalized patients with COPD 
who utilized palliative care; this demonstrates a significant increase over time (p<0.0001). Compared with the annual 
percentage change in inpatient palliative care utilization among hospitalized patients with COPD in 2007–2009, the 
annual percentage change was 44.04 (p=0.0353) in 2009–2012 and 25.67 (p=0.0282) in 2012–2016, reflecting 
a significant increase; it gradually declined during 2016–2018. The trend of hospitalized patients with COPD utilizing 
palliative care significantly increased over the years (p<0.0001) among both female and male patients and demonstrated 
a significant sex-based difference (p<0.0001). The trend of palliative care utilization in hospitalized patients with COPD 

Table 1 Characteristics of Hospitalized Patients with Chronic Obstructive 
Pulmonary Disease Receiving Palliative Care Utilization

Variables of Interest Hospitalized Patients 
with COPD Receiving 

Palliative Care 
Utilization (N=24,502)

Gender

Male 19,376 (79.08)

Female 5,126 (20.92)

Age at admission with COPD

40–64 3,993 (16.30)

65–74 5,381 (21.96)

≧75 15,128 (61.74)

Age at the time of first receiving palliative care

40–64 3,336 (13.62)

65–74 4,570 (18.65)

≧75 16,596 (67.73)

Time from admission with COPD to palliative care (month)

Mean ± SD 23.82±18.75

Median (Q1-Q3) 20.04 (6.34–40.05)
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who had cancer or CCI scores ≧ 3 gradually declined over time (Figure 2b). From 2009 to 2018, significant annual 
percentage changes of −6.28 (p<0.0001) and −5.32 (p<0.0001) among hospitalized patients with COPD and cancer, 
respectively, and those with CCI score ≧3 were observed. Conversely, the trend of palliative care utilization in 
hospitalized patients with COPD with a CCI score 1–2 significantly increased over time (p<0.0001), with an annual 
percentage change of 26.54 from 2009 to 2013 (p=0.0067) and 7.10 from 2013 to 2018 (p=0.0283). The proportion of 
hospitalized patients with COPD who concomitantly had cancer, with CCI scores 1–2 and ≧3, approached 50% in 2018.

Figure 2 Trend of the palliative care utilization by hospitalized patients with COPD from 2007 to 2018 in Taiwan. (A) Overall and different sex; (B) Different disease 
severity.
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Annual Trend of COPD Palliative Care Timing
Approximately 50% of hospitalized patients with COPD (n=11,566, 47.20%) received palliative care within one and 
a half years after their initial admission for COPD during the study period. Overall, the trend of palliative care 
timing declined during the period of five years prior to patients’ first utilization of inpatient palliative care; semi- 
annual percentage changes of 42.19 and 10.74 (p<0.0001) were observed during 1–18 months and 18–60 months, 
respectively (Figure 3). Male and female patients showed similar trends in the timing of their palliative care 
utilization (p=0.3426).

Influence of Age, Sex, and Comorbidities
Approximately 50% of both men and women utilized inpatient palliative care within 18 months of admission to the 
hospital for COPD (Figure 4a). There was no difference in how the timing of the palliative care utilization changed 
among the three age groups; more than half of the hospitalized patients with COPD aged <65 years utilized inpatient 
palliative care within 13–18 months, whereas those aged >65 years utilized inpatient palliative care within 19–24 
months (Figure 4b). Regarding the severity of comorbidities, the change in timing among hospitalized patients with 
a CCI score of 1–2 significantly differed from that among those with a score of ≧3 (p<0.0001). The timing of 
palliative care utilization among hospitalized patients with CCI scores of 1–2 demonstrated semi-annual percentage 
changes of 45.64 (p=0.0001) and 14.85 (p<0.0001) for 1–24 months and 24–60 months of diagnosis, respectively. 
Patients with CCI scores ≧ 3 demonstrated a semi-annual percentage change of 37.62 and 8.14 (p<0.0001) in 1–18 
months and 18–60 months (Figure 4c). A significant difference (p=0.0221) was observed in timing between 

Figure 3 Trend of palliative care timing during the period of five years prior to patients’ first utilization of palliative care.
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hospitalized patients with COPD with and without cancer (Figure 4d). The timing of the palliative care utilization by 
hospitalized patients with COPD and cancer revealed semi-annual percentage changes of 41.43 and 9.52 (p<0.0001) 
for 1–18 months and 18–60 months of diagnosis, respectively, compared with semi-annual percentage changes of 
44.55 (p=0.0001) and 13.60 (p<0.0001) for 1–18 months and 18–60 months, respectively, for patients without 
cancer. Overall, 50.83% of patients with cancer and 56.04% of patients without cancer with COPD received 
inpatient palliative care within 13–18 and 25–30 months, respectively.

Figure 4 Continued.
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Discussion
In this population-based cross-sectional study, we observed a significant increase in the utilization of inpatient palliative 
care among hospitalized patients with COPD from 2007 to 2018, consistent with the impact of palliative care policy 
modifications implemented in 2009 and 2012–2013. Furthermore, our findings indicated that among hospitalized COPD 
patients receiving inpatient palliative care, those with CCI scores of 1–2 had a lower proportion than patients with cancer 
and a CCI score ≧3 around the 12-year observation period. This highlights the influence of specific patient character
istics on the utilization of palliative care services. Consistent with previous studies, older age and the severity of 

Figure 4 Changes by (A) sex, (B) age, (C) Charlson Comorbidity Index score, and (D) cancer in the timing of palliative care utilization by hospitalized patients with COPD 
during the period of five years prior to patients’ first utilization of palliative care.
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comorbidities, especially cancer, have been identified as factors associated with the utilization of palliative care among 
patients with advanced COPD during hospitalization.11,21,22

In older patients with COPD with multiple comorbidities, hospitalization for palliative care is more likely. However, 
physicians in Taiwan may misunderstand or stereo typify palliative care as an end-of-life program only for patients with 
terminal cancer. Cultural differences in physicians’ attitudes towards patient autonomy and a goal of “good death” are 
prevalent in clinical practice in East Asian countries.23 As some hospitalized patients with COPD may be critically ill, 
autonomous decision-making for availing palliative care may not be possible in such cases. Our previous study, focus on 
the COPD patients in ICU, indicated that a significant difference in the utilization of palliative care and healthcare 
intervention burdens between those with and without cancer. It also indicated that patients without cancer, particularly 
those receiving mechanical ventilation, showed a slightly higher rate of palliative care utilization compared to patients 
with cancer in the ICU. Specifically, it suggested that the COPD patients without cancer had lower rates of palliative care 
utilization and experienced more burden of healthcare interventions.24 Proactive efforts should be undertaken to identify 
COPD early and integrate geriatric and pulmonary medicine disciplines and palliative care in a timely manner into 
routine care for these patients.25,26 Timely introduction of an interdisciplinary inpatient palliative care team, consisting of 
specialists from various fields such as physicians, nurses, respiratory therapists, physical therapists and more, could help 
patients manage their physical, emotional, and psychological burdens, while respecting their needs and preferences.25–28

In addition, this study analyzed the effect of government health strategies on palliative care for patients with COPD. 
We found that two key points in 2009 and 2013 may have influenced the use of palliative care from 2007 to 2018. By 
2018, Hospitalized patients with COPD have shown an increasing overlap with palliative care. These health strategies 
could establish a high-quality care system for older, high-need, and high-cost patients with COPD, balancing pay-for- 
performance and value-based care.29,30 Government health strategies had a significant impact on palliative care utiliza
tion in Taiwan. In 2009, the introduction of the Hospice Palliative Care Act and the expansion of National Health 
Insurance coverage to include non-cancer diseases, such as COPD, marked a key step. Following the initiatives, the 
Inpatient Shared-Hospice care project in 2011, an amendment to the Hospice Palliative Care Act in 2013, and the Patient 
Right to Autonomy Act in 2016, continued to focus on patients with severe illnesses and protect their medical decision- 
making rights.31 Furthermore, the emphasis on hospice palliative care within hospital accreditation procedures con
tributed to make it growth. In 2017, the COPD clinical management guideline and the Pay for Performance (P4P) 
program served as motivating factors to promote the delivery of high-quality care with clinical guidelines.32 Furthermore, 
financial incentives for training programs and monitoring/evaluating clinical outcomes of palliative care, in addition to 
the accountability of palliative care provision and surveillance of performance, were used to improve access to such 
services for patients and reduce unnecessary medical costs.33

Our study found that there were differences in the timing of palliative care utilization by hospitalized patients with 
COPD, indicating difficulty in decision-making from clinicians when recommending palliative care in clinical practice. 
Previous studies examined palliative care services for patients without cancer in reverse order from the time of the 
patient’s death.34–37 Palliative care utilization assessed from the time of COPD diagnosis or retrospective from patient 
death indicates that patients with COPD may require a longer time of inpatient palliative care. The accuracy of prognostic 
or survival predictions for COPD patients, made two days prior to their death, was approximately 50%.38 Several studies 
aimed to identify potential disease-specific predictors for patients with COPD at the end-of-life stage.39,40 Timely 
palliative care support for severely ill patients without cancer entirely relies on changing the misperception of palliative 
care as end-of-life care, resolving the shortage of trained palliative care providers, improving physician–patient discus
sions about these services, and supplementing the inadequate reimbursement coverage for palliative care.25,41,42 

Therefore, integrating respiratory, geriatric, and palliative treatment for older patients with COPD and improving their 
quality of life by managing multiple symptoms is required. A collaborative care program with interdisciplinary 
professionals may offer optimal medical treatment for breathlessness and ageing-related problems, as well as support, 
including palliative care and preferences, according to patient needs and their living wills.43–45
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Limitations
Our study had several limitations. First, patients’ socioeconomic characteristics such as residence in urban or rural areas, 
educational level, marital and income statuses and the availability of informal caregivers were not measured. These 
characteristics have been considered as palliative care access-related determinants in published studies. Additionally, our 
participant data did not include clinical laboratory tests (such as arterial blood gas values), COPD assessment scales for 
pulmonary function tests, nor quality-of-life questionnaires. In real-world clinical practice, these data may be essential 
indicators for identifying COPD severity and helping healthcare providers assess the need for palliative care in 
hospitalized patients. Second, we only described the trend of inpatient palliative care utilization for hospitalized patients 
with COPD without evaluating its components comprehensively. These components may be considered that palliative 
care had been utilized by hospitalized patients with COPD, especially incomprehensively tracing the prevalence of long- 
term inpatient palliative care utilization. This is particularly true regarding the appropriate timing of such care for patients 
with COPD during hospitalization, ICU admissions, and aggressive medical interventions because of their multi- 
dimensional needs and heterogeneous life trajectories. Moreover, we acknowledged a limitation related to the severity 
classification of COPD in our study. Although we attempted to use hospitalized patients with primary COPD diagnosis 
codes as the level of severity, the results were consistent with our current findings (Supplementary Figures 1 and 2), 
indicating potential limitations in the precision of this approach. Finally, our study focused on inpatient palliative care 
utilization, but community-based palliative care was also crucial in managing COPD patients effectively. Future studies 
could investigate the impact of these alternative care settings on hospital admissions, patient outcomes, and healthcare 
costs, providing more views of palliative care for COPD patients.

Conclusion
Our findings indicated a seven-fold increase in inpatient palliative care utilization among hospitalized patients with 
COPD during the study period. This increase represents a substantial shift in practice, confirming the historical under
utilization of palliative care in this population. Our study presented the developing situation and revealed complexities in 
the timing and frequency of palliative care initiation for COPD patients. Specifically, our results demonstrated that 
approximately 50% of hospitalized COPD patients receiving palliative care within 18 months of their initial admission. 
However, for patients with a CCI score of 1–2, their entry into palliative care tends to occur more slowly, with nearly 
50% initiating within the first two years. This suggested a significant improvement but also indicated room for further 
optimization.

In conclusion, our study show a significant increase in inpatient palliative care utilization for COPD patients. 
However, optimizing the timing and delivery of palliative care in this population remains an ongoing challenge, requiring 
advanced data analysis. The complexities involved need further investigation. In the future research, exploring the 
association between palliative care utilization and life-sustaining interventions, especially mechanical ventilation, may 
reveal a critical area for investigation.

Data Management and Sharing
The data have been sourced from the Taiwan Nation Health Insurance Database and Taiwan Cancer Registry. The data 
are available with permission from the Taiwan Health and Welfare Data Science Centre: https://dep.mohw.gov.tw/DOS/ 
np-2497-113.html (accessed 5 January 2023). Restrictions apply to the availability of these data, which were used under 
license for this study.

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