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INTRODUCTION

As life expectancy increases in U.S, healthcare spending 

is highly concentrated among the highest spenders (1). The 

top 5% of spenders account for almost half of all healthcare 

spending, with most costs resulting from hospital care in the 

last year of life (2). It is unclear whether more intensive and 

expensive care at the end-of-life (EOL) can be linked to be 

better outcomes (3-5). As acuity scores and ventilator uti-

lization increase across U.S. intensive care units (ICUs) over 

the past 5 years (6), there have been growing concerns about 

quality of life (QOL), particularly for patients with chronic 

lung disease (7). COPD is currently the third leading cause 

of death in the U.S (8). Patients with end-stage COPD have 
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comparable or higher symptom burdens (i.e., shortness of 

breath, fatigue, pain, depression, and anxiety) (6,9-11) and 

poor QOL (11,12) compared to patients with any other ad-

vanced chronic illness.

Palliative care is well-recognized as an optimal compre-

hensive approach for critically ill patients, particularly during 

EOL (12-14). It has been shown that a hospital-based pal-

liative care service leads to positive patient satisfaction, fewer 

hospital admissions and in-hospital deaths, less invasive EOL 

treatments, or fewer hospital expenditures, all of which in turn 

promote quality of life (13-19). The physical and psychologi-

cal needs of COPD patients during EOL are equivalent or ex-

ceed those experienced by patients with other chronic illnesses 

(8,20-22). Nevertheless, palliative care for COPD patients has 

received relatively little attention (23-26). When compared 

with patients with cancer or other severe chronic diseases, 

end-stage COPD patients were less likely to be referred for 

a palliative consultation (16). COPD patients are more likely 

than patients with other chronic illnesses to receive a dispro-

portionate amount of life-sustaining treatment (LST) including 

intensive procedures (8,27) and ICU admissions (28).

Previous studies of patients with chronic illnesses (8,28,29) 

provide valuable information regarding site of death, inten-

sive care admissions, and use of LSTs. There has also been an 

increase in the use of palliative care programs for major diag-

noses in U.S. hospitals (30). Rush et al. (16) noted palliative 

care utilization increased 4.5-fold between 2006 and 2012 in 

patients with end-stage COPD and home oxygen use. Never-

theless, little is known about the temporal changes of LSTs and 

palliative care services, and their effects on hospital cost, par-

ticularly among dying patients with COPD. Using a nationally 

representative database, we examine 10-year trends of LSTs 

in U.S hospitals such as systemic procedures, local procedures, 

surgeries and palliative care utilization in dying COPD pa-

tients.

METHODS

1. Data source

This study is a serial, cross-sectional data analysis. We met 

all of the requirements without explicitly stating the Strength-

ening the Reporting of Observational Studies in Epidemiology 

(STROBE) guidelines (31). We used the NIS database which 

is a product of the Healthcare Cost and Utilization Project 

(HCUP) and is sponsored by the Agency for Healthcare Re-

search and Quality (AHRQ) (32). The NIS database is the 

largest publicly available all-payer inpatient database in the 

U.S. and includes data from over 7 million hospital inpatient 

stays each year. The NIS represents a 20% sample of all non-

federal, short-term hospitals from 44 states in the U.S. and is 

therefore capable of estimating the delivery of approximately 

96% of all hospital inpatient stays in 2014 (33). The NIS 

represents the care delivered at more than 4,000 hospitals. It 

also contains random samples of hospitalizations classified by 

HCUP member hospitals and stratified by location, teaching 

status, and bed-size as indicated on the American Hospital 

Association Annual Survey of Hospitals (34). Each year, NIS 

data reflects new hospitalizations from these HCUP member 

hospitals. The analysis of the NIS uses completely de-iden-

tified data with no risk of confidentiality loss. We completed 

a data user agreement with the AHRQ prior to using the NIS 

database. Since the data were from a completely de-identified 

dataset, an institutional review board approval was waived 

from University of Nevada Las Vegas.

2. Patient cohort selection

The 2005~2014 NIS datasets were used for analysis. We ap-

plied survey weights and adjustment to provide annual national 

population estimates. Our population of interest was patients 

ages 18 or older who died during their hospitalization. Patients 

were identified as having COPD as principal diagnosis, LSTs 

(systemic procedures, local procedures, surgeries), and palliative 

care by using ICD-9-CM codes for COPD (Table 1). Quality 

control procedures performed by the HCUP have demonstrated 

reliability and accuracy, specifically when data contains the 

principal diagnosis (34). The patient cohort selection process 

is depicted in Figure 1. Patient-level characteristics from the 

database included age, gender, race, number of comorbidities, 

severity of illness using all-patient refined diagnosis-related 

group (APR-DRG), primary payer (Medicare, private insur-

ance, Medicaid, others), and the zip code-based annual median 

household income. Hospital characteristics included informa-

tion regarding location, teaching status, and bed-size.
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3. Variables of interest

The main outcomes were the proportion of patients with 

LSTs (systemic procedures, local procedures, surgeries), and 

palliative care by year. Systemic procedures were defined as 

eight groups: 1) intubation, 2) mechanical ventilation (MV), 

3) non-invasive ventilation (NIV), 4) vasopressor use, intra-

vascular pressure monitoring, 5) enteral, parenteral infusion 

of concentrated nutrition, 6) cardiopulmonary resuscitation 

(CPR), 7) blood transfusion, or 8) hemodialysis. Local proce-

dures were those relevant to COPD patients including thora-

centesis or any type of bronchoscopy. Surgeries were relevant 

to COPD patients including those involving larynx, pharynx, 

trachea, bronchus, lung, chest wall, or pleura. We calculated 

the total cost of each hospitalization provided by HCUP by 

applying hospital-specific and group-average all-payer in-

patient cost-to-charge ratios from the Centers for Medicare 

and Medicaid Services (CMS) to the reported hospital charges. 

Hospital costs were then adjusted for the annual inflation rate 

using CMS estimates and were expressed as annual means 

with 95% confidence intervals (CIs) in 2014 U.S. dollars (35).

Table 1. ICD-9-CM Codes used for Main Disease, Systemic Procedures, Local Procedure, Surgeries, and Palliative Care.

Diagnostic categories ICD-9-CM codes

Principal  

diagnosis

COPD 491.0, 491.1, 491.20, 491.21, 491.22, 491.8, 491.9, 493.2, 492.0, 492.8, 494.0, 494.1, 

496, 506.4

Systemic 

procedures

Intubation 96.01, 96.02, 96.03, 96.04, 96.05

Mechanical ventilation 96.70, 96.71, 96.72

Non-invasive ventilation 93.90

Infusion of vasopressor or intravascular 

pressure measurement

0017, 0067, 0068, 0069

Enteral or parenteral infusion of  

concentrated nutrition

99.60, 99.15

Cardiopulmonary resuscitation 99.60

Blood transfusion 99.00, 99.01, 99.02, 99.04, 99.05, 99.06, 99.07, 99.08, 99.09

Hemodialysis 39.95, V45.11, V56.0

Local 

procedures

Thoracentesis or bronchoscopies 32.01, 32.24, 32.28, 33.21, 33.22, 33.23, 33.24, 33.26, 33.27, 33.71, 33.72, 33.72, 33.73, 

33.78, 34.91, 34.92

Surgeries Larynx, pharynx 29.00, 29.11, 29.12, 29.19, 29.39, 29.40, 29.51, 29.54, 29.59, 29.91, 29.99, 30.09, 30.10, 

30.21, 30.22, 30.29, 30.30, 30.40, 31.00, 31.48, 31.61., 31.62, 31.71, 31.98

Trachea 31.10, 31.21, 31.29, 31.30, 31.45, 31.49, 31.50, 31.71, 31.72, 31.73, 31.74, 31.75, 31.79, 

31.92, 31.94, 31.99

Bronchus, lung 32.09, 32.10, 32.20, 32.21, 32.23, 32.25, 32.26, 32.27, 32.29, 32.30, 32.39, 32.41, 32.49, 

32.50, 32.59, 33.00, 33.10, 33.20, 33.21, 33.28, 33.29, 33.31, 33.32, 33.33, 33.34, 33.39, 

33.41, 33.42, 33.43, 33.48, 33.49, 33.50, 33.51, 33.52, 33.60, 33.91, 33.92, 33.93, 33.99

Chest wall, pleura 34.01, 34.02, 34.03, 34.04, 34.05, 34.06, 34.09, 34.10, 34.20, 34.21, 34.22, 34.23, 34.24, 

34.26, 34.28, 34.29, 34.30, 34.40, 34.51, 34.52, 34.59, 34.60, 34.71, 34.72, 34.73

Palliative care V66.7

ICD-9-CM: International Classification of Diseases, 9th revision, Clinical Modification, COPD: chronic obstructive pulmonary disease.

NIS years 2005-2014 database
weighted total n=77,394,755

Died during hospitalization
weighted total n=7,452,855

Decedents aged >18-years
n=7,221,164

Main diagnosis of COPD
n=102,192

Missing
n=22,878

COPD final analysis
n=79,314

Figure 1. Patient cohort selection process.
COPD: chronic obstructive pulmonary disease, NIS: national inpatient sample.
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4. Statistical analysis

First, the CAGR was used to quantify temporal trends of 

LSTs and palliative care and its statistical significance was 

tested by Rao-Scott correction for χ2 tests for categori-

cal variables. CAGR supposes that year A is x and year B is y, 

CAGR = (y/x){1/(B-A)}-1 and has been widely used for health care 

valuation (36,37). Pearson χ2 test for temporal trends in clus-

tered binary data (yes/no) was limited for testing homogeneity 

in a population with a skewed distribution (38). Hierarchical 

modeling analysis was applied to adjust for multi-levels of pa-

tient and hospitals as suggested by the HCUP when analyzing 

the NIS dataset (39). Because the distribution of hospital cost 

was skewed, log-transformation was applied to a regression 

model. Multilevel and multivariate regression analysis of hos-

pital cost was performed to determine the effects of patients, 

hospital factors, LSTs (systemic procedures, local procedures, 

surgeries), and palliative care on hospital cost. Based on the 

results from regression analyses, further exploratory analyses 

were conducted examining the statistical difference of illness 

severity 1) between systematic procedures and palliative care, 

and 2) between private insurance and Medicaid. Also, the sta-

tistical difference of LSTs and palliative care between private 

insurance and Medicaid was tested using the Rao-Scott cor-

rection of χ2 test. To evaluate the impact of missing data, we 

compared baseline characteristics. We multiply imputed miss-

ing hospital cost using regression analysis models. There were 

no statistical differences among baseline characteristics be-

tween analyzed and missing data. The model was determined 

to be stable and the assumption of randomly missing data was 

found to be reasonable using the observed data. All analyses 

were performed using SAS statistical software version 9.4 (SAS 

Institute Inc., Cary, NC). All reported P-values were 2-tailed 

and P-value ＜0.05 was considered statistically significant.

RESULTS

1. Descriptive statistics

From 2005 to 2014, the NIS database contained 77,394,755 

hospital inpatient stays; 7,221,164 terminal hospitalizations 

with age ≥18 years; 102,192 patients with main diagnosis of 

COPD; final analysis included 79,314 patients as shown in 

Figure 1. Table 2 presents a descriptive analysis of patient and 

hospital characteristics. More than half of patients received 

systemic procedures (52.05%), while less than one in ten pa-

tients received local procedures (7.87%) or surgeries (3.68%); 

29.95% received palliative care.

2. Temporal trends statistics

Figure 2 presents the CAGRs of LSTs and palliative care. The 

CAGRs of systemic procedures, local procedures, surgeries, 

Table 2. Descriptive Analysis of Patient Cohort (N = 79,314).

Variables % (n) or mean (standard deviation)

Age (yr) 75.02 (18.08)

Number of comorbidities 3.14 (4.03)

Male 48.39% (38,387)

Race

   White 85.23% (67,607)

   Black 6.69% (5,310)

   Hispanic 4.39% (3,483)

   Other 3.69% (2,914)

Severity of illness

   APR-DRG 1 least severe 4.83% (3,817)

   APR-DRG 2 14.07% (11,166)

   APR-DRG 3 34.27% (27,188)

   APR-DRG 4 most severe 46.83% (37,143)

Lung cancer 6.11% (4,848)

Primary payer

   Medicare 76.33% (60,538)

   Private insurance 13.36% (10,594)

   Medicaid 4.34% (3,449)

   Other 5.97% (4,733)

Zip code annual household income

   0~25th percentile 30.92% (24,526)

   26th~50th percentile 27.17% (21,554)

   51st~75th percentile 22.06% (17,501)

   76th~100th percentile 19.85% (15,733)

Hospital location and teaching status

   Urban teaching 32.41% (25,709)

   Urban nonteaching 47.45% (37,635)

   Rural 20.14% (15,970)

Hospital bed size

   Small 18.50% (14,676)

   Medium 26.47% (20,995)

   Large 55.03% (43,643)

Systemic procedures 52.05% (41,288)

Local procedures 7.87% (6,247)

Surgeries 3.68% (2,921)

Palliative care 29.95% (23,756)
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and palliative care were 5.98%, 3.54%, 3.49%, and 19.89%. 

Systemic procedures and palliative care increased over time 

(both P＜0.001), but the proportions of local procedures and 

surgeries were unchanged over time.

Figure 3 presents the CAGRs of each kind of systemic proce-

dure. The CAGRs of intubation, MV, NMV, CPR, and hemo-

dialysis were 4.32%, 4.51%, 4.69%, 3.82%, 3.32%, and these 

items increased over time (all P＜0.05). However, the CAGRs 

of enteral/parenteral infusion of concentrated nutrition and 

blood transfusion were -3.16% and -5.07% and these items 

decreased over time (P=0.020; P＜0.001, respectively). Vaso-

pressor use/intravascular monitoring was unchanged.

Figure 4 presents annual mean and 95% CI of hospital cost. 

The hospital cost increased over time (P＜0.001) and the 

CAGR was 5.81%.

3. ‌�Log-transformed multivariate regression analysis 

of hospital cost

Table 3 presents log-transformed multi-level multivari-

ate regression analysis of hospital cost. Each year increased 

hospital cost by 0.0581 (P＜0.001) that can be interpreted as 

a CAGR of 5.81%. Black patients (estimate=0.069; P=0.029) 

and other non-Hispanic patients (estimate=0.072; P=0.011) 

were associated with increased hospital cost compared to 

white counterparts. Higher APR-DRG patients were asso-

ciated with increased hospital cost. Compared with private 

insurance patients, Medicare (estimate=0.480; P＜0.001) and 

Medicaid (estimate=0.461; P＜0.001) patients were associ-

ated with increased hospital cost. Higher income patients 

were associated with increased hospital cost. A small hospital 

was associated with increased hospital cost (estimate=0.064; 

P=0.003). Systemic procedures (estimate=0.590; P＜0.001), 

local procedures (estimate=0.720; P＜0.001), or surgeries (esti-

mate=0.552; P＜0.001) were associated with increased hospital 

cost. Palliative care was associated with decreased hospital cost 

(estimate=-0.287; P＜0.001).

4. Exploratory analyses

Figures 5 and 6 present statistically significant differences (P＜ 

%

2005

60

40

20

0

Systemic procedure
Local procedure
Surgery
Palliative care

2006 2007 2008 2009 2010 2011 2012 2013 2014

CAGR=5.98%, P<0.001

CAGR=19.89%, P<0.001

CAGR=3.54%, P=0.270

45.86

8.52

7.09

3.97

48.61

9.84

7.20

2.93

50.38

10.42

7.63

3.63

48.58

17.51

7.57

4.06

51.70

21.44

9.28

3.45

56.62

29.85

7.95

4.09

53.91

47.28

8.62

3.00

53.80

52.06

7.21

4.07

56.87

57.27

8.61

3.80

60.09

57.20

7.53

3.97

CAGR=3.49%, P=0.522

Figure 2. Compound annual growth rates of life-sustaining procedures and 
palliative care.
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Intubation
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CAGR=4.51%, P<0.001
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Figure 3. Compound annual growth rates (CAGR) of each systemic procedure 
items.
MV: mechanical ventilation, NIV: non-invasive ventilation, CPR: cardiopulmo-
nary resuscitation.
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Figure 4. Annual mean and 95% confidence intervals of hospital cost and com-
pound annual growth rate of hospital cost.
CAGR: compound annual growth rates.
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0.001) of APR-DRG illness severity between systemic proce-

dures and palliative care (Figure 5) and between private in-

surance and Medicaid (Figure 6). Higher APR-DRG patients 

were more likely to receive systemic procedures rather than 

palliative care; Medicaid patients were more likely to have 

higher APR-DRG compared to private insurance patients. 

Figure 7 presents health service utilization differences between 

private insurance and Medicaid patients. Medicaid patients 

were more likely to receive LSTs (all systemic procedures, local 

procedures, and surgeries; all P＜0.001) and were less likely 

to receive palliative care compared to their private insurance 

counterparts (P＜0.001). DISCUSSION

To the best of our knowledge, the current study reports the 

first ten-year national temporal trends of LSTs, palliative care, 

Table 3. Log-transformed Multivariate Regression Analysis of Hospital Cost.

Variables Estimate P

Year 0.058 ＜0.001

Age 0.011 ＜0.001

Male 0.009 0.532

Race: white, referent

   Black 0.069 0.029

   Hispanic 0.064 0.092

   Others 0.072 0.011

Severity of illness: APR-DRG 1, referent

   APR-DRG 2 0.301 ＜0.001

   APR-DRG 3 0.748 ＜0.001

   APR-DRG 4 1.149 ＜0.001

Lung cancer 0.048 0.106

Primary payer: private insurance, referent

   Medicare 0.480 ＜0.001

   Medicaid 0.461 ＜0.001

   Others 0.024 0.116

Zip code annual household income: 0~25th percentile, referent

   26th~50th percentile 0.016 0.420

   51st~75th percentile 0.087 ＜0.001

   76th~100th percentile 0.170 ＜0.001

Hospital location and teaching status: urban teaching, referent

   Urban nonteaching 0.006 0.297

   Rural -0.007 0.243

Hospital bed size: large, referent

   Small 0.064 0.003

   Medium -0.006 0.690

Systemic procedures 0.590 ＜0.001

Local procedures 0.720 ＜0.001

Surgeries 0.552 ＜0.001

Palliative care -0.287 ＜0.001

Lowest severity of illness

APR-DRG 1

0

%

80

60

40

20

Palliative care
Systemic procedures

Systemic procedures vs. palliative care, P<0.001

APR-DRG 2 APR-DRG 3
Highest severity of illness

APR-DRG 4

12.42

24.21

44.07

69.84

0.76

5.32

24.0824.08

19.30

Figure 5. Severity of illness (APR-DRG) comparison between systemic proce-
dure and palliative care.
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0

%
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Private insurance
Medicaid

Private insurance vs. medicaid, P<0.001

APR-DRG 2 APR-DRG 3
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APR-DRG 4

11.98

21.06

30.87

56.21

3.97

10.03
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Figure 6. Severity of illness (APR-DRG) comparison between private insurance 
and medicaid patients.

Systematic
procedures

0

%
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Systematic procedures; local procedures;
surgeries; palliative care, all P<0.001
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procedures

Surgeries Palliative care

Private insurance
Medicaid

39.23

67.69

6.66

14.21

3.99
7.16

46.01

20.93

Figure 7. Health care utilization differences between private insurance and 
medicaid patients.
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and their effects on hospital cost in dying COPD patients in 

U.S. hospitals. The major temporal trends were increased sys-

temic procedures and palliative care, without change in local 

procedures and surgeries. Teno et al. (29) found that ICU care 

increased from 2000 to 2009, with 29.2% of decedents in 2009 

experiencing an ICU care in the last months of life. In our 

analysis, respiratory tract supporting systemic procedures such 

as intubation, MV, or NIV, were the most common proce-

dures, which might be linked with the national increase in MV 

and NIV ICU utilization reported by Lilly et al. (7) and other 

nationally representative findings from Tschirhart et al. (5). 

Perhaps a late referral for hospital-based palliative consulta-

tion or hospice referral resulted in initiation of LST until the 

goal of care is firmly established by the patient or by health-

care proxy. This dilemma is particularly challenging for non-

cancer patients. Unlike typical cancer patients whose prognosis 

is predictable, the disease trajectories for chronic advanced 

non-cancer disease, such as COPD, are heterogeneous which 

makes it difficult to accurately assess prognosis (23,27,34,40) 

and introduce palliative care appropriately. In contrast, other 

systemic procedures such as blood transfusion and nutrition 

decreased over time. These findings are consistent with recent 

reports identifying that restrictive red cell transfusion is not 

inferior to liberal transfusion except for heart disease (41) and 

that percutaneous gastrostomy tube feeding might not improve 

survival or aspiration pneumonia risks when compared to 

conservative approaches such as nasogastric tube feeding (42). 

Compared to the previous reports on patients with advanced 

COPD by Rush et al. (16) (1.7%), the magnitude of palliative 

care utilization in our study indicates it is much more common 

(29.95%). Current hospital-based palliative care programs 

alone may not be sufficient to affect critical illness care utiliza-

tion such as length of stay and reciprocal hospice care enroll-

ment among critically ill patients requiring hospital inpatient 

care (43). In addition, Yaqoob et al. (44) reported that national 

hospice care in patients dying with COPD has been increasing 

from 2.2% in 2006 to 9.3% in 2015, but, is still under-utilized. 

Palliative care’s impact on healthcare utilization such as ICU 

care and medical procedures can be largely and more directly 

linked with cancer patients as compared to non-cancer pa-

tients (15,18). Data collection limited to dying patients and 

more recent years (2013 and 2014) might explain the increase 

more palliative care utilization.

The more interesting finding is the increased pattern of pal-

liative care utilization with a “level and slope change” (45). A 

pattern of exponential increase started from 2008 and persisted 

until 2011. There is a plateau from 2012 until 2014. The ef-

forts of healthcare professional societies such as the American 

College of Chest Physicians (ACCP) to promote EOL com-

munication and advance care planning (ACP) was brought to 

fruition in dying COPD patients (46,47). The momentum of 

another “level and slope change” in palliative care is expected 

around 2016 when the CMS began to allow healthcare pro-

viders to bill for ACP discussion time using two new Current 

Procedural Terminology (CPT) codes, 99497 and 99498 from 

January 2016 (48).

Hospital cost increases over time in our analysis. We apply 

higher inflation rate using the CMS’ measurement of hospital 

care compared to the inflation rate using the Consumer Price 

Index (CPI) for medical care available from the U.S. Bureau of 

Labor Statistics (49). We observe the cost-saving effect of pal-

liative care as seen in previous cost analysis studies (15,18,50), 

but we add the findings of a cost-increase effect of LSTs. The 

magnitude of cost-increases from LSTs (systematic procedures 

59.0%; local procedures 72.0%; surgeries 55.2%) exceeded the 

cost-saving effect of palliative care (-28.7%); therefore, an-

nual hospital cost increased by 5.81% in our study.

We find health insurance effects on different health outcomes. 

Medicaid patients are sicker than private insurance patients. 

There is a disparity of LSTs and palliative care utilization be-

tween private insurance and Medicaid patients. Medicaid pa-

tients receive more LSTs and less palliative care compared to 

private insurance patients. We speculate that Medicaid COPD 

patients not only receive less preventive care before hospital 

admission but also discuss ACP less frequently compared to 

private insurance patients. 

We acknowledge several limitations. We relied on ICD-9-

CM codes that may have limited accuracy in capturing pro-

cedures and palliative care due to incorrect or missing data. 

Second, we could not capture stage or pharmacologic treat-

ment of COPD before and during hospital care. Third, the NIS 

dataset could link the purpose of local procedures or surgeries, 

palliative vs. life-sustaining, suggesting that these procedures 

or surgeries might have been performed for both or either pal-
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liative or life-sustaining purposes. Given the largest dataset 

and 10-year study period, we believe that secular trends in our 

study are likely generalizable to most U.S. dying patients with 

COPD.
Among dying adults with COPD in the U.S. hospitals from 

2005 to 2014, the increasing volume of systemic procedures 

is the biggest driver of increased cost although we observe a 

cost-saving effect from increased utilization of palliative care.

요약

목적: 미국 병원에서 만성폐색성폐질환으로 사망하는 환자의 연명

치료 및 완화의료에 대한 연구는 부족한 현실이다. 이 연구에서는 병

원의 의료비 추세 및 완화의료 이용 및 연명치료 이용과의 관련성을 

파악하고자 하였다.

방법: 이 연구는 2005∼2014년 미국 입원환자 샘플(National In-

patient Sample, NIS)을 후향적 코호트 디자인으로 전환하였으며, 

ICD-9-CM (International Classification of Diseases, 9th revision) 

코드를 활용하여 완화의료 및 집중치료(전신지지치료, 호흡기치료, 

호흡기 수술)를 받은 환자를 구분하였다.

결과: 연평균성장률(Compound Annual Growth Rates, CAGR)을 

활용하여 병원 의료비의 시계열변화를 확인하였으며, 다수준 다변량 

회귀분석을 통해 병원의 의료비에 영향을 미치는 요소를 파악하였

다. 전체 77,394,755 입원 건 중 79,314명의 환자가 최종 분석에 사

용되었다. 병원 의료비는 연평균성장률이 5.83% (P＜0.001)였으며, 

전신지지치료와 완화의료의 연평균성장률은 각각 5.98%와 19.89%

였다(모두, P＜0.001). 전신지지치료, 호흡기 치료, 호흡기 수술은 각

각 59.04%, 72.00%, 55.26%의 병원 의료비 상승에 영향을(모두, P

＜0.001) 주었던 반면 완화의료는 28.71%의 병원 의료비 감소에 영

향을 주었다(P＜0.001).

결론: 미국에서 만성폐색성폐질환으로 사망하는 환자 중 전신지지

치료는 병원 의료비 상승의 주된 원인인 반면 완화의료 이용은 비용

절감에 영향이 있는 것으로 파악되었다.

중심단어: 만성폐색성폐질환, 의료비 및 의료비 분석, 보건정책, 완

화의료, 단절적 시계열 분석 
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