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Objective: To examine how pain affects health care utilization and direct medical costs in
individuals with chronic obstructive pulmonary disease (COPD) compared to patients with
other chronic diseases.

Study design: A retrospective cohort analysis using administrative data of a managed health
care system in the Southwestern US for years 2006-2010.

Methods: COPD patients age =40 years were matched to similar patients with other chronic
conditions on age, sex, insurance type, and a health care event (outpatient visit, emergency
department visit, or inpatient stay). Chronic pain was indicated by pain-associated diagnoses
and procedures, or fills for prescription pain medications. The study population was also strati-
fied into those with and without chronic pain to examine clinical factors and costs associated
with chronic pain.

Results: Seven thousand nine hundred and fifty-two COPD patients (mean age 69 years,
58% women) were matched to 15,904 patients with other chronic disease. COPD patients had
significantly higher utilization for pain-related services and for overall services. COPD patients
had a higher prevalence of any pain medication use over a 12-month period (41.2% versus 31.5%)
and, among those using pain medications, a higher mean number of pain medication prescription
fills (10.1 versus 6.4). Factors associated with chronic pain included age 40—65 years, being
female, having more than one chronic morbidity, insurance type, some emergency department
or hospital utilization, and having either COPD, heart failure, arthritis, or stroke. Among COPD
patients, those with chronic pain had a mean annual direct cost for overall utilization of $24,261
versus $10,390 among those without chronic pain (P<<0.0001 for all comparisons).
Conclusion: COPD patients have substantially more utilization for pain medications and
pain-related procedures than those with most other chronic diseases. Total direct medical costs
among COPD patients who have chronic pain are more than double those of COPD patients
without chronic pain. Pain management may be an opportunity for better and more cost-effective
care for COPD patients.
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Introduction

Chronic obstructive pulmonary disease (COPD) is the variable combination of
emphysema and chronic bronchitis. These chronic conditions are usually found in
adults =40 years of age and are caused by inflammatory responses to cigarette smoke
and other inhaled noxious particulates, and result in persistent expiratory airflow
limitation and chronic respiratory symptoms such as shortness of breath, cough, and
wheezing.! The World Health Organization estimates that more than 3 million persons
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die from COPD every year, which is approximately 5% of
all deaths globally, and the prevalence of COPD is increas-
ing worldwide.? In the US, COPD has surpassed stroke to
become the third most common cause of death, and data
extrapolated from surveys estimate that over 24 million
persons in the US are currently affected by COPD.>> COPD
is now a leading cause of work disability in most industrial
nations, and the demographics of COPD are changing such
that more working-age adults will be affected.®”

The high prevalence and substantial morbidity associ-
ated with COPD result in very high and growing societal
and health care costs for this disease. Chronic respiratory
diseases including COPD are among the top five reasons for
outpatient clinic and emergency department visits in the US,'
and are also among the top ten costliest chronic conditions.!!
These conditions are also the fourth leading cause of medi-
cal disability among adults in the US,'? and result in over
US$6.35 billion of lost productivity each year.'® Direct and
indirect cost estimates from other industrialized countries
vary widely but consistently demonstrate that COPD is
among the most expensive chronic illnesses and causes of
disability."

A large part of the increased health care utilization found
among COPD patients is attributable to the high prevalence
of comorbidities, especially other diseases associated with
cigarette smoking, such as lung cancer and cardiovascular
diseases.!>!¢ In an analysis of the Chronic Conditions Data
Warehouse, which comprises US Medicare recipient data,
71.7% of COPD patients had one or more other major
chronic conditions, as compared to 52.8% of diabetes
patients and 55.7% of cancer patients.'” In a recent analysis
of chronic pain among COPD patients in this system, we
found that COPD patients had a substantially higher preva-
lence of chronic pain than those with any other chronic dis-
ease except osteo- and/or rheumatoid arthritis (OA/RA), and
use of short- and long-acting opioids among COPD patients
was even greater than that seen in OA/RA."

Although the available research suggests an increased
prevalence of pain among persons with COPD," % it is not
known how this affects health care utilization and costs, or
whether the impact of pain on health care utilization among
those with COPD is any greater than that seen among patients
with other chronic diseases. The main objective of this pro-
ject is to compare direct health care utilization and costs for
pain management in individuals with COPD to a matched
population of patients with other chronic diseases. Secondary
objectives are to compare, in the overall matched population,
health care cost and utilization between patients with and

without chronic pain to identify clinical factors associated
with increased pain prevalence; and to compare medical
costs among COPD patients with and without chronic pain.
This analysis is an extension of the work we have published
on the basic epidemiology of chronic pain in a population-
based COPD cohort.'

Methods

The study population was selected from adult members
(age =40 years of age) of a regional health insurance provider
based in Albuquerque, NM, USA that covers approximately
220,000 persons annually. The time period for the analysis
is January 1, 2006 through December 31, 2010. Ethical and
Independent Review Services provided institutional review
board approval (#11284-01).

Details of the cohort selection process and the process for
identifying chronic pain events are described elsewhere,'® but
are summarized briefly here. Evidence of pain is shown by
an encounter (inpatient, outpatient, or emergency department
[ED] visit) with a pain-related International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)
diagnosis code, receipt of a procedure-based pain therapy, or
an outpatient prescription claim for pain medication. Patients
with COPD were individuals with an ICD-9-CM diagnosis
code 0f 491 .x, 492 x, or 496. Patients without COPD had at
least one of the following Centers for Medicare and Medicaid
Services (CMS) Chronic Conditions Data Warehouse-defined
conditions: Alzheimer’s and related disorders, atrial fibrilla-
tion, cancers (colorectal, endometrial, female breast, lung,
and/or prostate), chronic kidney disease, diabetes, heart
failure, ischemic heart disease, osteo- and/or rheumatoid
arthritis (OA/RA), or stroke/transient ischemic attack.?
Included patients had to have at least one inpatient diagnosis
or two outpatient visit diagnoses (to include ED visits) for
COPD or one of the other chronic conditions. The presence
of other morbidities was identified using the Elixhauser
classification system.** The analysis period consisted of
15 months, 3 months of which was prior to the matching
event, and 12 months post-matching event. Individuals were
required to have continuous health plan enrollment over the
15-month analysis period. Morbidities for individuals were
identified in the analysis period.

For the matched analysis, each individual with COPD
was matched to two individuals without COPD but
with another chronic disease. Patients with COPD were
matched with patients without COPD but with another
chronic condition based on a similar type of health care
event in order to minimize selection bias due to types of
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health care utilization (eg, to avoid matching someone
with an inpatient stay with someone who has never been
hospitalized). Matching was based on the following factors:
age at matching event (2 years), sex, type of matching
event (inpatient, outpatient, or ED visit), type of insurance
coverage on the matching event date, and matching event
date (£6 months).

Chronic pain was defined as repeated utilization for the
same pain-related diagnosis or procedure, or a repeated pain
medication prescription fill, occurring within a specified time
period. The second pain event was considered the initial date
of chronic pain. Chronic pain events within each of the three
areas (diagnoses, procedures, pharmacy) were tracked for
continuity. If repeated events occurred in less than 30 days,
they were considered a continuation of the same acute event.
If more than 60 days transpired between events, then they
were considered separate acute pain events. The system for
identifying pain-related procedures and drugs is described
in an earlier publication.'®

Direct costs in this analysis are from the perspective of
the payer and represent amounts paid by the managed care
plan. They do not include co-pay amounts. All costs were
adjusted on a monthly basis to December 2010 using the
US Medical Care Consumer Price Index. Costs were stratified
as either inpatient (hospitalizations and institutional stays),
ambulatory (outpatient, ED — not admitted, laboratory, and
outpatient procedures), or outpatient pharmacy claims.

Statistical methods

All categorical variables were compared using chi-square
statistics. Normally distributed means were compared using
the Student’s #-test, and nonparametric continuous data were
compared using the Wilcoxon rank-sum test. McNemar’s
test was used for the matched comparisons. Effect sizes
were estimated using absolute standardized differences.
Effect size estimates are calculated independent of sample
size and provide a measure of average difference expressed
in standard deviation units. For continuous variables the
effect size was the absolute value of the difference between
two sample means divided by the square root of one-half of
the sum of the two sample variances. For categorical vari-
ables it was the difference between two sample percentages
divided by the square root of one-half of the sum of sample
percentage #1 X (1-sample percentage #1) and sample
percentage #2 X (1-sample percentage #2). Traditionally,
effect sizes of approximately 0.2, 0.5, and 0.8 have been
considered small, medium, and large effect sizes, respec-
tively, and effect sizes of 0.10 or smaller have not been

considered as important.” All data processing, matching
of patients, and statistical analyses were conducted using
SAS® software.

Results

There were 8,678 patients with COPD and 25,390 patients
without COPD but with another chronic disease that were
identified as eligible for the study. The matched population
comprised 7,952 COPD patients and 15,904 patients with
other chronic disease (Table 1). More than half of the matched
patients were women (58%). Most patients were covered by
public health insurance (51.9% Medicare, 8.4% Medicaid).
The overwhelming majority of matching events (93.1%) were
outpatient visits. The mean age of patients with COPD was
69.3 years, slightly older (0.9 years) than those without (effect
size 0.08). A lower percentage of patients with COPD were
of Hispanic ethnicity compared to patients without COPD,
which is consistent with other surveys in this region of the
US (effect size 0.28).2¢%7

Among patients with COPD, 78.4% had more than one
chronic condition, compared to 47.3% of patients without
COPD (effect size 0.68); these percentages are similar to
those observed for US Medicare patients.!” COPD patients
had substantially more cardiovascular complications, while
patients without COPD were more likely to have diabetes and
OA/RA (Table 1). Table 2 provides prevalence estimates of
Elixhauser morbidities for patients without COPD, overall
and stratified by chronic condition, in comparison to patients
with COPD. Those with COPD had a lower prevalence of
uncomplicated diabetes, but significantly higher prevalence
of almost every other comorbidity.

Patients with COPD had significantly higher all-cause
utilization in almost every service area, both in terms of
the proportion in the cohort needing the service and the
mean events per patient (Table 3). Evidence of chronic pain
was identified based on repeated pain-related diagnoses,
procedures, or medications. Figure 1 provides informa-
tion on the percentages of COPD and non-COPD patients
identified to have evidence of chronic pain across all areas,
and then for just pain-related procedures (Figure 1B), pain-
related medications (Figure 1C), and, within pain-related
medications, short- and long-acting opioids (Figure 1D).
In addition to evidence of chronic pain, pain-related uti-
lization was substantially higher for patients with COPD
(Table 3). Patients with COPD had higher pain-related
utilization for inpatient, outpatient, and pharmacy services
than patients without COPD, except for those with OA/
RA. Although patients without COPD who had OA/RA
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had a higher proportion using pain-related ambulatory
services, patients with COPD had a substantially higher
proportion with pain-related inpatient visits and outpatient
prescription fills.

The COPD and non-COPD matched groups were re-
stratified into patients with and without evidence of chronic
pain to identify factors associated with health care utiliza-
tion for chronic pain (Table 4). Persons below age 65 years
were more likely to have chronic pain utilization than those
65 years and older, in particular those aged 40 to 54 years
(16.6% versus 10.4%; effect size 0.18). Women were more
likely to have chronic pain utilization than men (64.2% versus
50.6%; effect size 0.28). Hispanic ethnicity did not have a
substantial association with pain utilization. A greater per-
centage of persons with Medicaid as their primary insurance

were among those with chronic pain (11.9% versus 4.2%;
effect size 0.29). Among chronic conditions, OA/RA was
most strongly associated with chronic pain utilization
(effect size 0.60), followed by COPD (effect size 0.15).
Heart failure, stroke/transient ischemic attack, chronic
kidney disease, and diabetes were also significantly associ-
ated with chronic pain utilization, but had effect sizes less
than or equal to 0.10.

Table 5 provides a comparison of all-cause and pain-
related utilization between patients with and without
evidence of chronic pain. Patients with chronic pain had
significantly higher utilization in all categories, and their
all-cause ED visits and inpatient stays are approximately
double those without chronic pain. However, pain-related
utilization does not fully account for the difference in

Table | COPD and matched non-COPD patients: demographic characteristics, matching factors, and chronic morbidity prevalence

COPD Non-COPD P Effect
(n=7,952) (n=15,904) size
N % N %
Age categories®
40-54 years 1,028 (12.9) 2,257 (14.2) 0.008 0.04
55-64 years 1,464 (18.4) 2,945 (18.5) 0.84 0.00
6574 years 2,604 (327) 5,625 (35.4) <0.0001 0.06
=75 years 2,856 (35.9) 5,077 (31.9) <0.0001 0.08
Age (years), mean (SD) 69.3 (1.7) 68.4 (11.6) <0.0001 0.08
Female® 4,609 (58.0) 9,218 (58.0) 1.00 0.00
Hispanic ethnicity 2,225 (28.0) 6,570 (41.3) <0.0001 0.28
Insurance coverage at matching event®
Commercial 3,205 (40.3) 6,410 (40.3) 1.00 0.00
Medicaid 665 (8.4) 1,330 (8.4) 1.00 0.00
Medicare 4,125 (51.9) 8,250 (51.9) 1.00 0.00
Type of encounter for matching?
Ambulatory visit 7,401 93.1) 14,802 93.1) 1.00 0.00
ED visit 352 (4.4) 704 (4.4) 1.00 0.00
Discharge from inpatient stay 199 (2.5) 398 (2.5) 1.00 0.00
Chronic conditions®
AMI 474 (6.0) 533 (34) <0.0001 0.12
Alzheimer’s, related disorders, or 711 (8.9) 1,289 8.1 0.03 0.03
senile dementia
Atrial fibrillation 1,228 (15.4) 1,325 (8.3) <0.0001 0.22
Cancers® 942 (11.8) 1,841 (11.6) 0.54 0.01
COPD 7,952 (100) - -
CKD 2,429 (30.5) 4,584 (28.8) 0.006 0.04
Diabetes 2,289 (28.8) 6,594 (41.5) <0.0001 0.27
Heart failure 2,186 (27.5) 1,694 (10.7) <0.0001 0.44
Ischemic heart disease 2,528 (31.8) 3,472 (21.8) <0.0001 0.23
OA/RA 2,463 (31.0) 6,439 (40.5) <0.0001 0.20
Stroke/transient ischemic attack 992 (12.5) 1,616 (10.2) <0.0001 0.07
Individuals with > chronic condition 6,238 (78.4) 7,530 (47.3) <0.0001 0.68

Notes: *Factor on which patients were matched (age matching was 12 years); *based on one inpatient or two outpatient (ambulatory or ED visit) International Classification
of Diseases, Ninth Revision, Clinical Modifiation diagnosis codes listed in Centers for Medicare and Medicaid Services Chronic Conditions Data Warehouse definitions;

‘included cancer diagnoses: colorectal, endometrial, female breast, lung, or prostate.

Abbreviations: AM|, acute myocardial infarction; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; ED, emergency department; OA/RA, osteo-

and/or rheumatoid arthritis; SD, standard deviation.
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Figure | Evidence of chronic pain in patients with COPD compared to patients without COPD (non-COPD), overall and stratified by chronic disease.

Notes: (A) Any evidence of chronic pain (based on pain-related diagnoses, procedures, or prescription claims). °P<<0.001; P<<0.0001, all other comparisons. (B) Evidence of
chronic pain based on pain-related procedures. *P<<0.05; °P<<0.001; <P<<0.0001. (C) Evidence of chronic pain based on pain-related medication. P<<0.0001, all comparisons.
(D) Evidence of chronic pain based on short-acting opioids and long-acting opioids. *P<<0.01, long-acting; °P<<0.01, short-acting; P<<0.0001, all others. Statistical comparisons

are to COPD population.

Abbreviations: Alzh/dem, Alzheimer’s, related disorders, or senile dementia; Atrial fib, atrial fibrillation; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary
disease; HF, heart failure; IHD, ischemic heart disease; OA/RA, osteo- and/or rheumatoid arthritis; TIA, transient ischemic attack.

utilization between the two groups. For example, patients
with chronic pain averaged 10.3 more all-cause ambulatory
visits during a 12-month period, but only 7.7 more pain-
related ambulatory visits.

Table 6 provides a comparison of all-cause and pain-
related direct medical costs between patients with and
without evidence of chronic pain. The patients with chronic
pain had on average total direct medical costs of $17,681
during the 12-month follow-up period, as compared to
$6,543 for the patients without chronic pain (P<<0.0001;
effect size 0.43). Less than half of this difference was
attributable to pain-related utilization ($3,925 compared
to $446, P<<0.0001; effect size 0.47). When the analysis
is limited to only those who used services within each
category (eg, mean inpatient cost among those who were
hospitalized), there continues to be substantially increased
costs among the chronic pain group that are not explained
by pain-related services. For example, chronic pain patients
with inpatient stays had mean all-cause inpatient costs that
were $7,807 greater than patients without chronic pain
with inpatient stays ($22,814 compared to $15,007), but

inpatient stays that were pain-related were only $3,318
greater. However, there was a larger effect size for the
pain-related inpatient cost difference (effect size 0.43)
compared to the all-cause inpatient difference (effect
size 0.23). When the analysis is further restricted to the
costs per event, persons with chronic pain still have con-
sistently higher costs. The most meaningful mean cost per
event differences were for all-cause outpatient events ($70
difference; effect size 0.19) and pain-related inpatient and
prescription claims ($2,814 difference, effect size 0.36 and
$16 difference, effect size 0.17, respectively).

Figure 2 provides cost comparisons between those with
and without chronic pain in the matched group, and for just
patients with COPD. Among patients with COPD, the cost
differences between those with and without chronic pain are
even greater than those seen in the overall study population.
On average, COPD patients with chronic pain had total
direct medical costs over a 12-month period of $24,261,
versus $10,390 among COPD patients without chronic pain
(P<<0.0001). Most of this difference is attributable to non-
pain-related inpatient services.

ClinicoEconomics and Outcomes Research 2015:7

submit your manuscript

179

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Roberts et al

Dove

Table 4 Demographic characteristics, insurance types, and comorbidities associated with chronic pain utilization

Description Chronic pain No chronic pain Effect
evident size
N % N % P>

Number of patients (% of total) 12,978 (54.4) 10,878 (45.6)

Age categories #
40-54 years 2,159 (16.6) 1,126 (10.4) 0.18
55-64 years 2,677 (20.6) 1,732 (15.9) 0.12
65-74 years 4,142 (31.9) 4,087 (37.6) 0.12
75+ years 4,000 (30.8) 3,933 (36.2) 0.11
Age (years), mean (SD) 67.6 (12.0) 70.0 (1'1.0)* 0.21

Female 8,328 (64.2) 5,499 (50.6)* 0.28

Hispanic ethnicity 4,750 (36.6) 4,045 (37.2) 0.0l

Insurance coverage at matching event #
Commercial 4,986 (38.4) 4,629 (42.6) 0.09
Medicaid 1,541 (11.9) 454 (4.2) 0.29
Medicare 6,512 (50.2) 5,863 (53.9) 0.07

Type of encounter at matching event #
Ambulatory visit 11,839 (91.2) 10,364 (95.3) 0.16
ED visit 720 (5.6) 336 @3.1) 0.12
Discharge from inpatient stay 419 (3.2) 178 (1.6) 0.10

Chronic conditions®
AMI 541 (4.2) 466 (4.3) 0.00
Alzheimer’s, related disorders, or 1,086 (8.4) 914 (8.4) 0.00
senile dementia
Atrial fibrillation 1,410 (10.9) 1,143 (10.5) 0.0l
Cancers* 1,483 (11.4) 1,300 (12.0) 0.02
COPD 4,754 (36.6) 3,198 (29.4)* 0.15
CKD 3,890 (30.0) 3,123 (28.7)%** 0.03
Diabetes 4,692 (36.2) 4,191 (38.5)** 0.05
Heart failure 2,323 (17.9) 1,557 (14.3)* 0.10
Ischemic heart disease 3,287 (25.3) 2,713 (24.9) 0.01
OA/RA 6,489 (50.0) 2,413 (22.2)* 0.60
Stroke/transient ischemic attack 1,550 (11.9) 1,058 (9.7)* 0.07
> of above chronic conditions 8,132 (62.7) 5,636 (51.8)* 0.22
Number of chronic conditions, mean (SD) 2.4 (1.6) 2.0 (1.3)* 0.27

Notes: *P-values are for comparison to COPD: *P<<0.0001; **P<<0.01; ***P<0.05; #P<<0.0001 applies to the category overall, as well as each of the category components;
“based on one inpatient or two outpatient (ambulatory or ED visit) International Classification of Diseases, Ninth Revision, Clinical Modifiation diagnosis codes from Centers
for Medicare and Medicaid Services Chronic Condition Warehouse; “colorectal, endometrial, female breast, lung, or prostate.

Abbreviations: AM|, acute myocardial infarction; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; ED, emergency department; OA/RA, osteo-

and/or rheumatoid arthritis; SD, standard deviation.

Discussion

We found that COPD patients have substantially increased
health care utilization and costs for pain-related services
and medications as compared to similar persons with other
chronic diseases. The COPD cohort had greater pain-related
utilization than any other chronic condition except OA/
RA, and even in that comparison, COPD had substantially
more hospitalizations and inpatient cost. Risk factors for
chronic pain include being female, age 40 to 64 years, hav-
ing Medicaid coverage, and having certain comorbidities
but especially COPD or OA/RA. Persons with chronic pain
have much higher health care costs in all areas as compared
to patients without chronic pain. Not all of this increase

is directly attributable to pain utilization; therefore, the
presence of chronic pain is a marker for individuals with
high utilization in all service areas. When COPD patients
are stratified by those with and without chronic pain, the
cost differences are even further accentuated, especially for
inpatient services.

These findings reveal new perspectives into COPD
treatment and the relationship between health care utili-
zation and chronic pain. The high prevalence of chronic
pain among COPD patients was largely ignored until very
recently. The current Consensus Report of the Global
initiative for chronic Obstructive Lung Disease (GOLD),
the most commonly cited international guidelines for
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Table 5 All-cause and pain-related health care utilization for patients with chronic pain and no chronic pain

Description Chronic pain No chronic pain® Effect
N % or SD N % or SD size
Patients (% of total) 12,978 (54.4) 10,878 (45.6)
All-cause utilization
Patients with any event during period by broad category (%)
Outpatient services 12,960 (99.9) 10,654 (97.9) 0.19
Inpatient/institutional services 3,863 (29.8) 1,472 (13.5) 0.40
Pharmacy claims 12,736 (98.1) 10,066 (92.5) 0.27
Patients with any event during period by detailed category (%)
Ambulatory visit 12,938 (99.7) 10,568 (97.2) 0.20
ED visit 4,456 (34.3) 1,871 (17.2) 0.40
Inpatient stay 3,594 (27.7) 1,368 (12.6) 0.38
Institutional stay® 717 (5.5) 214 (2.0) 0.19
Laboratory 10,655 82.1) 8,292 (76.2) 0.15
Pharmacy claims 12,736 (98.1) 10,066 (92.5) 0.27
Mean (SD) events during period by detailed category
Ambulatory visit 19.9 (15.9) 9.7 (10.8) 0.75
ED visit 0.70 (1.58) 0.25 0.71) 0.37
Inpatient stay 0.41 (0.83) 0.15 (0.44) 0.39
Institutional stay® 0.33 (3.59) 0.06 (0.89) 0.10
Laboratory 35 (4.06) 24 (2.89) 0.31
Pharmacy claims 44.8 (36.1) 25.8 (23.6) 0.62
Pain-related utilization
Patients with any event during period by broad category (%)
Outpatient services 12,550 (96.7) 6,650 61.1) 0.19
Inpatient/institutional services 3,154 (24.3) 858 (7.9) 0.40
Pharmacy claims 11,041 (85.1) 4,245 (39.0) 0.27
Patients with any event during period by detailed category (%)
Ambulatory visit 12,340 (95.1) 6,034 (55.5) 0.20
ED visit 3,249 (25.0) 942 8.7) 0.40
Inpatient stay 2,954 (22.8) 826 (7.6) 0.38
Institutional stay® 470 (3.6) 73 (0.7) 0.19
Laboratory 4,157 (32.0) 1,326 (12.2) 0.15
Pharmacy claims 11,041 (85.1) 4,245 (39.0) 0.27
Mean (SD) events during period
Ambulatory visit 89 (8.5) 1.2 (1.6) 0.06
ED visit 0.43 (1.09) 0.10 (0.36) 0.15
Inpatient stay 0.31 (0.67) 0.08 (0.31) 0.24
Institutional stay® 0.14 (1.43) 0.01 (0.20) 0.03
Laboratory 0.59 (1.20) 0.15 (0.48) 0.51
Pharmacy claims 12.5 (15.6) 1.91 4.7) 0.44

Notes: *P-values for all differences by row <0.0001; *institutional stay consists of non-acute institutional stays (hospice, skilled nursing facility, nursing home, residential,

rehabilitation, overnight nonhospital dialysis, and other nonhospital stays).
Abbreviations: ED, emergency department; SD, standard deviation.

COPD management, does not mention pain either as a
comorbidity or as an issue in clinical management.! The
current joint COPD clinical management guideline of
the American College of Physicians, American College
of Chest Physicians, American Thoracic Society, and
European Respiratory Society does not mention pain,
even though it does stress the importance of attention to
comorbidities and taking an integrated approach for opti-
mal clinical management.?® The current American Thoracic
Society report on the integrated care of COPD patients

does not mention pain in any context.? The results of our
analysis suggest that attention to the very high burden
of pain among COPD patients is a major opportunity to
improve the clinical management of COPD patients.
Several analyses of health care costs in COPD have
shown that COPD is among the most expensive chronic
illnesses, and that hospitalizations for COPD exacerbations
are a major contributor to the increased costs.’® As new
treatments for COPD that reduce the risk of exacerbations
of COPD have become available, recognition that aggressive
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Table 6 Direct medical costs over 12-month period: all-cause and pain-related in patients with chronic pain and no chronic pain

Description Chronic pain No chronic pain Effect
N % or SD N % or SD size?
Patients (% of total) 12,978 (54.4) 10,878 (45.6)
All-cause utilization cost
Overall mean (SD)
Outpatient services 8,456 (16,796) 3,298 (7,972) 0.39
Inpatient/institutional services 6,791 (24,833) 2,031 (10,243) 0.25
Pharmacy 2,434 (3,904) 1,214 (1,880) 0.40
Total 17,681 (33,416) 6,543 (14,227) 0.43
Mean cost (SD) per patient with utilization within category
Outpatient services 8,468 (16,805) 3,368 (8,041) 0.39
Inpatient/institutional services 22,814 (41,309) 15,007 (24,101) 0.23
Pharmacy 2,480 (3,926) 1,312 (1,921) 0.38
Total 17,681 (33,416) 6,607 (14,281) 0.43
Mean cost (SD) per event for patients with utilization within category
Per outpatient event 279 (409) 209 (310) 0.19
Per inpatient/institutional stay 13,544 (23,210) 11,612 (19,065) 0.09°
Per prescription 55 (99) 49 (74) 0.07
Pain-related utilization costs
Overall mean (SD)
Outpatient services 1,843 (7,512) 224 (777) 0.30
Inpatient/institutional services 1,336 (6,182) 125 (1,674) 0.27
Pharmacy 746 (2,075) 97 (51 0.43
Total 3,925 (10,317) 446 (1,947) 0.47
Mean cost (SD) per patient with utilization within category
Outpatient services 1,906 (7,631) 367 (967) 0.28
Inpatient/institutional services 5,499 (11,593) 1,590 (5,763) 0.43
Pharmacy 877 (2,225) 247 (795) 0.38
Total 3,926 (10,318) 608 (2,251) 0.44
Mean cost (SD) per event for patients with utilization within category
Per outpatient event 162 (380) 140 (395) 0.06
Per inpatient/institutional stay 4,209 (9,422) 1,395 (5,510) 0.36
Per prescription 46 (118) 30 (60) 0.17

Note: *P-value <0.0001 for all comparisons by row, except °P=0.002.
Abbreviation: SD, standard deviation.

COPD treatment is not only clinically beneficial but highly
cost-effective has contributed to an evolution in the treat-
ment approach for COPD from a palliative philosophy
to one emphasizing health maintenance and preventive
care.?® OQur data suggest that improved pain management in
COPD has the potential to help many patients and be cost-
effective if it can reduce utilization in other areas, especially
hospitalizations.

This study has limitations in its design that should be
considered. Although it is a population-based study, it is
likely that the demographic and utilization characteris-
tics in this cohort are different than those of other COPD
cohorts, creating the possibility of selection biases. We did
find that Medicaid patients, who are younger and likely to
have Medicaid because they are disabled, had substantially
higher pain-related utilization. Populations with a different
mix of demographics and types of health insurance may

have different results. There is undoubtedly some degree of
confounding by age and by chronic condition that biases the
pain utilization estimates, especially in the comparison of
the patients with COPD to those without COPD by specific
chronic conditions. However, in our previous epidemio-
logic analysis of pain utilization,'® multivariate adjustment
including patient age and comorbidities did not substantially
change the effect estimates between COPD and pain. Another
limitation is that symptom management is often poor among
patients with COPD and symptoms such as pain are often
unrecognized and untreated, which creates the possibility of
misclassification and measurement errors.

There are now several studies with a variety of research
designs but consistent in the conclusion that COPD patients
have a high prevalence of chronic pain.*! Our study comple-
ments these by additionally offering insights into the
economic burden associated with chronic pain as well as new
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Figure 2 Direct all-cause and pain-related medical cost comparisons between those with and without chronic pain among all patients and patients with COPD.

Note: P-value <0.0001 for all comparisons.
Abbreviation: COPD, chronic obstructive pulmonary disease.

insights into the factors that result in the increased utilization
of pain- and non-pain-related health care utilization.
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