
Chronic Pain andHealth Care Spending:
An Analysis of Longitudinal Data from
theMedical Expenditure Panel Survey
Erica L. Stockbridge, Sumihiro Suzuki, and Jos�e A. Pag�an

Objective. To estimate average incremental health care expenditures associated with
chronic pain by health care service category, expanding on prior research that focused
on specific pain conditions instead of general pain, excluded low levels of pain, or did
not incorporate pain duration.
Data Source. Medical Expenditure Panel Survey (MEPS) data (2008–2011;
N = 26,671).
Study Design. Differences in annual expenditures for adults at different levels of pain
that interferes with normal work, as measured by the SF-12, were estimated using recy-
cled predictions from two-part logit-generalized linear regression models.
Principal Findings. “A little bit” of chronic pain-related interference was associated
with a $2,498 increase in total adjusted expenditures over no pain interference
(p < .0001) and a $1,008 increase over nonchronic pain interference (p = .0001). Mod-
erate and severe chronic pain-related interference was associated with a $3,707 and
$5,804 increase in expenditures over no pain interference and a $2,218 and $4,315
increase over nonchronic interference, respectively (p < .0001). Expenditure increases
were most pronounced for inpatient and hospital outpatient expenditures compared to
other types of health care expenditures.
Conclusions. Chronic pain limitations are associated with higher health care expen-
ditures. Results underscore the substantial cost of pain to the health care system.
Key Words. Pain, chronic pain, medical expenditures, health care costs, health
services

Chronic pain is responsible for much human suffering, and it is increasingly
being recognized as a significant health system challenge (Blyth, van der
Windt, and Croft 2010; Croft, Blyth, and van der Windt 2010; Institute of
Medicine Committee on Advancing Pain Research, Care, and Education
[IOM] 2011; Sessle 2012). The estimated prevalence of chronic pain varies
with the assessment method and population, with estimates ranging from 2 to
58 percent (Verhaak et al. 1998; Blyth et al. 2001; Hardt et al. 2008; Tsang
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et al. 2008; Johannes et al. 2010; IOM 2011). Chronic pain is more often
experienced by women (Tsang et al. 2008; Blyth 2010) and older persons
(Tsang et al. 2008), and the prevalence of pain is inversely associated with
socioeconomic status (Blyth 2010). There is evidence that the prevalence of
some types of pain is increasing (Yelin et al. 2007; Freburger et al. 2009; U.K.
Department of Health 2009; IOM 2011), and it is likely that the prevalence of
pain in the United States will continue to increase given population dynamics
and demographic shifts (IOM 2011).

The economic cost of pain in the United States was recently estimated to
be between $560 and $635 billion annually, including direct health care
expenditures of $261 to $300 billion (Gaskin and Richard 2011, 2012). Given
the considerable health care expenditures associated with chronic pain in the
United States, there is a need to better understand these costs. Most U.S. stud-
ies estimating the average per-person health care expenditures associated with
chronic pain investigate specific pain conditions such as fibromyalgia, arthri-
tis, back pain and spine problems, migraines, and painful neuropathic disor-
ders (Edmeads and Mackell 2002; Berger, Dukes, and Oster 2004; Luo et al.
2004; Yelin et al. 2007; Martin et al. 2008;White et al. 2008). When expendi-
tures are analyzed in total and by health service category (e.g., inpatient, emer-
gency department, pharmacy), pain conditions are associated with increased
expenditures in total and in most or all categories (Edmeads and Mackell
2002; Berger, Dukes, and Oster 2004; Luo et al. 2004; Yelin et al. 2007; Mar-
tin et al. 2008;White et al. 2008).

Studies investigating the health care expenditures associated with pain
conditions do not yield a comprehensive measure of the per-person expendi-
tures associated with chronic pain. A number of researchers (Siddall and
Cousins 2004; Tracey and Bushnell 2009; Croft, Blyth, and van der Windt
2010; Davis 2013), professional organizations (Niv and Devor 2001), and the
U.S. Institute of Medicine (IOM 2011) posit that chronic pain is not simply a
symptom of another condition—in many people, chronic pain is a disease.
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However, few studies conducted in the United States look at the health care
costs of chronic pain as a condition unto itself. Research by Gaskin and Rich-
ard (Gaskin and Richard 2011, 2012) is an exception; their work attempted to
provide estimates of the health care expenditures associated with chronic pain
using a broad condition nonspecific identification approach. They found that
the cost of pain increased as pain-related interference with normal work in the
prior 4 weeks increased. For example, moderate interference had an average
adjusted annual per-person incremental cost of $1,861 to $2,146 compared to
no or little interference (Gaskin and Richard 2011, 2012). However, it is unli-
kely that pain-related interference over such a short time period is synony-
mous with chronic pain. A definition of chronic pain incorporating pain
persistence would yield more meaningful estimates of the costs of chronic
pain. Further, the incremental health care expenditures associated with having
a small amount of pain-related interference were not assessed, although the
majority of adults with pain-related interference in the prior 4 weeks report
only “a little bit” of interference (Agency for Healthcare Research and Quality
[AHRQ] 2013b). In addition, Gaskin and Richard’s focus was on the societal
costs of pain; as such, they did not estimate the average incremental costs of
chronic pain in different health service categories, even though prior research
on condition nonspecific chronic pain and health care utilization suggests that
expenditure increases would be seen in multiple health service categories
(Blyth et al. 2004). Expenditure estimates by category are valuable to, for
example, estimate how new interventions may impact different types of health
care expenditures through the continuum of pain-related interference.

The current study sought to fill these research gaps. The objective of the
current study was to estimate average annual incremental health care expendi-
tures associated with low, moderate, and severe levels of chronic pain interfer-
ence. Expenditures were estimated in total and for office-based visits, hospital
outpatient visits, inpatient care, emergency department visits, prescription
medication, and other expenditures.

METHODS

Study Setting and Population

Data from the Household Component of the Medical Expenditure Panel Sur-
vey (MEPS) were used. The Agency for Healthcare Research and Quality
(AHRQ) administers the MEPS, collecting detailed information about health
care utilization, health conditions, medical expenditures, and the source of
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payment for health care services (AHRQ 2009a). All members of the civilian
noninstitutionalized U.S. population are in the MEPS target population
(AHRQ 2012b). Each year a new panel of households is sampled for the
MEPS, and an overlapping panel design is used. For each panel, information
is gathered about each individual in the participating households during five
rounds of interviews occurring over a 2-year period (AHRQ 2009a). MEPS
Longitudinal Files contain household data collected during all five rounds of
interviewing over the 2-year period for a given panel of respondents. Longitu-
dinal Files for panels 13, 14, and 15 were combined for use in the current study.
Panels 13, 14, and 15 included households interviewed across 2008 through
2009, 2009 through 2010, and 2010 through 2011, respectively (AHRQ
2012a). Additional information about household-reported medical conditions
is available in the MEPS Medical Conditions Files (AHRQ 2013c); medical
condition information about conditions reported during the first year of each
2-year panel was merged into the combined longitudinal data.

The MEPS Self-Administered Questionnaire (SAQ) is fielded annually
as part of the Household Component. The SAQ is a paper-and-pencil ques-
tionnaire provided to all eligible respondents who are 18 years of age or older.
MEPS participants eligible for responding to the SAQ during both years of
participation were considered for inclusion in the study (n = 33,333). Individ-
uals were disqualified from inclusion if they responded to the year 1 SAQ dur-
ing the year 2 calendar year (n = 1,665) or if they had extremely high year 2
expenditures, defined as expenditures greater than $200,000 (n = 13), result-
ing in a total possible eligible sample N = 31,655. All analyses included only
those adults who did not have any missing data on variables of interest
(N = 26,671; 84.3 percent). When weighted and adjusted for the complex sur-
vey design of the MEPS, this sample was nationally representative of
184,064,675 U.S. adults.

Measurements

Dependent Variables. Health care expenditure variables describing the total
payments for health care services during the second year of each 2-year panel
served as the dependent variables. These expenditure variables were based on
the sum of expenditures during the year from all payment sources, including
out-of-pocket payments and payments by third-party payers. One variable
represented expenditures in total, and the other dependent variables repre-
sented expenditures by individual health service category, including office-
based visits, hospital outpatient visits, inpatient care, emergency department
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visits, prescription medication, and other expenditures (i.e., expenditures for
home health care, dental care, vision aids and other medical supplies, and
equipment). Expenditures for Panels 13 and 14 were adjusted for inflation to
2011 levels of expenditures using the service-specific adjustment methodology
recommended by AHRQ (2013a).

Primary Independent Variable. The primary independent variable was chronic
pain-related interference, based on the SF-12 pain question administered in
the annual MEPS SAQ. This question asked, “During the past 4 weeks, how
much did pain interfere with your normal work (including both work outside
the home and housework)?” and the ordinal response options were “not at
all,” “a little bit,” “moderately,” “quite a bit,” and “extremely” (Ware et al.
2005). The combined responses to the two annual SF-12 pain questions served
as a proxy measure of nonchronic and chronic pain. Individuals responding
“not at all” both years were categorized as having no pain-related interference
(reference category), while those responding “a little bit” through “extremely”
during either year but “not at all” during the other year were categorized as
having nonchronic pain (category 1). Individuals reporting “a little bit” of
pain-related interference in the first year and at least “a little bit” of interfer-
ence the second year were categorized as having “a little bit” of chronic pain-
related interference (category 2), those reporting moderate pain-related inter-
ference in the first year and at least “a little bit” of interference the second year
were categorized as having moderate chronic pain-related interference (cate-
gory 3), and people reporting “quite a bit” or extreme pain-related interfer-
ence the first year and at least “a little bit” of pain-related interference the
second year were categorized has having severe chronic pain-related interfer-
ence (category 4). Combining “quite a bit” and extreme interference into a sin-
gle “severe” category is consistent with Gaskin and Richard’s categorization
approach (2011, 2012).

Model Covariates. The MEPS panel was included in the models to adjust for
any differences between the three panels included in the study. Additional
variables were analyzed and included in the statistical models to describe the
population and adjust for potential confounders in the relationship between
pain-related interference and health care expenditures. These covariates align
with Aday and Anderson’s model of health services use (Aday and Andersen
1974; Andersen 1995), and the covariates and the categorizations thereof
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largely mirrored those used by Gaskin and Richard (2011, 2012). Covariates
were based on responses in the first year of the 2-year panel; questions that are
askedmultiple times in the year were based on Round 2 responses, while family
incomewas based on income for the full first year.

The demographic covariates included in the models were sex, age, race/
ethnicity, andmarital status. Education, household income relative to the pov-
erty level, and insurance status were included as socioeconomic covariates,
and census region and residing in a Metropolitan Statistical Area (MSA) were
included to represent location. Health behaviors and health status covariates
representing smoking behavior, physical activity, and body mass index (BMI)
category (Flegal et al. 2012) were included, as were chronic condition indica-
tors. Chronic condition covariates were selected based on being high preva-
lence, high cost, or included in prior research on health care expenditures and
chronic pain (Yelin et al. 2007; AHRQ 2009b; Gaskin and Richard 2011,
2012). Specifically, chronic condition covariates representing diagnoses of dia-
betes, stroke, high blood pressure, high cholesterol, cancer, a heart condition
(coronary heart disease, angina, myocardial infarction, or other unspecified
heart disease), a respiratory condition (emphysema, asthma, or chronic bron-
chitis), and any mental health condition were included. All chronic condition
covariates were based onMEPS priority condition questions (AHRQ 2009b),
with the exception of the mental health condition covariate, which was based
on household-reported conditions in MEPS Medical Conditions files, with
CCS categories between 650 and 670 (inclusive) representing mental health
conditions (Healthcare Cost and Utilization Project 2014). Arthritis, joint pain,
and perceived health were highly correlated with the SF-12 measure of pain
and, thus, were excluded from the analyses. A similar approach has been used
in prior research related to pain and expenditures (Gaskin and Richard 2011,
2012). All covariates were categorical, and categorizations for these variables
are detailed in Table 1.

Statistical Analyses

We first explored the characteristics of the population, determining the distri-
bution of each covariate, and we investigated the unadjusted association
between the covariates and nonchronic and chronic pain-related interference.
Next, we conducted analyses estimating second-year health care expenditures
associated with nonchronic pain and increasing levels of chronic pain-related
interference. We ran a series of multivariable two-part models for mixed
discrete-continuous outcomes, which simultaneously used a logit model,
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Table 1: Covariate Distribution in Total and by Level of Pain-Related Inter-
ference. All Proportions Account for the Complex Survey Design of theMedi-
cal Expenditure Panel Survey (N = 26,671)

Total
(%)

Pain Interference (Row%)

p-value

No Pain
Interference
(40.3%)

Nonchronic
Pain

Interference
(26.4%)

A Little Bit
of Chronic
Interference
(15.5%)

Moderate
Chronic

Interference
(8.3%)

Severe
Chronic

Interference
(9.5%)

Panel
13 33.6 39.6 26.9 16.0 8.1 9.3 .3526
14 33.1 41.3 26.3 14.6 8.4 9.4
15 33.3 40.1 25.8 16.0 8.4 9.7

Sex
Male 47.8 43.1 26.8 14.8 7.1 8.1 <.0001
Female 52.2 37.8 25.9 16.2 9.4 10.7

Age
18–44 47.9 51.3 27.7 11.3 5.0 4.7 <.0001
45–54 19.7 36.8 26.2 16.5 9.1 11.4
55–64 15.7 29.1 25.9 20.7 10.5 13.7
65–74 9.4 26.9 22.7 21.6 14.1 14.6
75+ 7.3 18.8 23.9 21.8 16.0 19.6

Race/ethnicity
White
non-Hispanic

69.0 38.1 26.1 16.8 9.1 9.9 <.0001

Black
non-Hispanic

10.8 41.1 27.4 13.3 7.4 10.8

Hispanic 13.6 48.3 26.8 11.0 6.2 7.7
Other
non-Hispanic

6.6 46.0 27.4 13.8 6.0 6.8

Region
Northeast 17.6 41.9 26.1 14.4 9.0 8.6 .0170
Midwest 22.2 38.3 27.5 16.6 8.1 9.4
South 37.2 40.5 25.7 15.0 8.4 10.4
West 23.0 40.7 26.5 16.0 7.9 8.8

MSA
Non-MSA 16.1 34.0 25.5 17.4 10.2 13.0 <.0001
MSA 83.9 41.5 26.5 15.2 8.0 8.8

Marital status
Married 54.2 38.8 27.3 16.5 8.6 8.7 <.0001
Widowed 6.5 21.4 25.1 19.3 14.7 19.5
Separated
/divorced

14.0 32.3 25.2 16.8 9.9 15.9

Never married 25.7 52.3 25.3 11.9 5.4 5.1

continued
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Table 1. Continued

Total
(%)

Pain Interference (Row%)

p-value

No Pain
Interference
(40.3%)

Nonchronic
Pain

Interference
(26.4%)

A Little Bit
of Chronic
Interference
(15.5%)

Moderate
Chronic

Interference
(8.3%)

Severe
Chronic

Interference
(9.5%)

Poverty level
0–199% FPL 30.6 34.6 26.2 14.4 9.5 15.2 <.0001
200–399% FPL 31.3 41.1 25.6 16.6 8.3 8.4
400%+ FPL 38.1 44.3 27.1 15.5 7.4 5.8

Insurance
Any private 68.4 43.1 27.1 15.9 7.4 6.5 <.0001
Public only 16.4 24.1 23.1 16.4 13.4 23.0
Uninsured 15.2 45.4 26.6 12.8 7.0 8.1

Education
No degree 16.9 33.1 24.9 14.4 10.3 17.3 <.0001
High school
degree

55.0 39.1 26.0 16.2 9.0 9.6

Bachelor’s 18.5 47.5 27.6 14.5 5.8 4.6
Graduate
level

9.7 46.0 28.3 15.7 5.6 4.4

Stroke
No 96.7 41.3 26.6 15.4 8.0 8.7 <.0001
Yes 3.3 12.4 18.6 20.0 16.5 32.5

Diabetes
No 90.6 42.5 26.7 15.0 7.6 8.2 <.0001
Yes 9.4 19.8 23.5 20.4 14.7 21.6

High blood
pressure
No 68.1 48.0 27.2 13.1 6.0 5.7 <.0001
Yes 31.9 24.0 24.6 20.6 13.3 17.5

High cholesterol
No 69.0 46.0 27.1 13.5 6.5 6.9 <.0001
Yes 31.0 27.6 24.8 20.0 12.3 15.3

Respiratory
condition
No 87.5 42.4 26.9 15.3 7.7 7.8 <.0001
Yes 12.5 25.6 22.9 17.2 12.9 21.3

Heart condition
No 86.0 43.5 27.0 14.9 7.1 7.5 <.0001
Yes 14.0 20.9 22.6 19.5 15.5 21.4

Cancer
No 89.9 42.2 26.6 14.8 7.8 8.6 <.0001
Yes 10.1 23.9 24.0 21.6 13.2 17.3

continued
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predicting binary zero versus positive expenditures, and a generalized linear
regression model (GLM) with a gamma distribution and a log-link function to
predict the positive expenditures. This model was appropriate for the distribu-
tion of the health care expenditure data, which included individuals with zero
expenditures but was right skewed when positive expenditures were analyzed
(Glick et al. 2007; Gaskin and Richard 2011, 2012). Unadjusted models
included only the pain-related interference and MEPS panel variables as pre-
dictors, while adjusted models included the pain-related interference variable
and all potential confounders described previously.

For each model, the average incremental increase in expenditures—for
total expenditures as well as for each health services category analyzed—at
each level of pain-related interference was estimated using the method of recy-
cled predictions (Greene 2003; Basu, Polsky, andManning 2008;Martin et al.
2012). For each of the five levels of pain-related interference, the estimated
coefficients from the two-part logit-GLM model were used to predict health

Table 1. Continued

Total
(%)

Pain Interference (Row%)

p-value

No Pain
Interference
(40.3%)

Nonchronic
Pain

Interference
(26.4%)

A Little Bit
of Chronic
Interference
(15.5%)

Moderate
Chronic

Interference
(8.3%)

Severe
Chronic

Interference
(9.5%)

Mental health condition
No 81.3 44.0 26.7 14.9 7.4 7.0 <.0001
Yes 18.7 24.1 24.9 18.3 12.4 20.3

BMI category
Not overweight 34.5 47.5 25.8 13.3 6.6 6.9 <.0001
Overweight 35.2 41.3 27.5 15.6 7.7 7.8
Obesity:
Grade 1

17.9 33.5 27.1 18.3 9.5 11.5

Obesity:
Grades 2–3

12.3 27.3 23.6 17.3 13.1 18.5

Current smoker
No 80.8 41.9 26.5 15.2 8.0 8.3 <.0001
Yes 19.2 33.7 25.9 16.8 9.4 14.2

Activity level
30+min/week 58.6 45.5 26.9 14.9 6.9 5.7 <.0001
0–29 min/week 41.3 32.9 25.6 16.3 10.4 14.8

Percentages may not total 100 due to rounding.
BMI, body mass index; FPL, Federal Poverty Level; MEPS, Medical Expenditure Panel Survey;
MSA,metropolitan statistical area.
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care costs for each individual based on the typical expenditures for individuals
with similar characteristics holding pain-related interference constant. The
average predicted expenditures and 95 percent confidence intervals were then
calculated for each level of the pain-related interference variable. Differences
representing estimates of the average incremental increase in expenditures at
increasing levels of pain-related interference were calculated, and the signifi-
cance of the difference between each pain-related interference level and no
interference was tested with chi-square tests.

All analyses for the current study adjusted for the MEPS complex sur-
vey design. Analyses were conducted in Stata SE version 13 (StataCorp 2013).

RESULTS

No pain-related interference was reported by 40.3 percent of the weighted
sample (95 percent CI: 39.5, 41.1), while 26.4 percent (95 percent CI: 25.7,
27.1) reported nonchronic pain-related interference, and 33.3 percent (95 per-
cent CI: 23.5, 34.1) reported some level of chronic pain-related interference.
Specifically, 15.5 percent (95 percent CI: 15.0, 16.1) reported “a little bit” of
chronic pain-related interference, 8.3 percent (95 percent CI: 7.9, 8.8)
reported moderate chronic pain-related interference, and 9.5 percent (95 per-
cent CI: 9.0, 10.0) reported severe chronic pain-related interference. Table 1
describes the distribution of the covariates in total and by pain interference
level. There was no significant association between the MEPS panel and the
pain interference variable (p = .3526); however, all other covariates were sig-
nificantly associated with pain-related interference (all p < .05). Results of
these unadjusted analyses are provided in Table 1.

Table 2 details the average annual unadjusted and adjusted predicted
health care expenditures and 95 percent confidence intervals by health service
category for each level of pain-related interference. It also reports the change
in average expenditures at each level of pain-related interference as compared
to no pain-related interference, and it reports the change in average expendi-
tures at each level of chronic pain-related interference compared to nonchron-
ic pain-related interference.

In total and for most health service categories, average annual expendi-
tures were higher for chronic pain interference than nonchronic pain interfer-
ence, and expenditures increased with chronic pain interference level. People
reporting nonchronic pain-related interference had significantly higher
adjusted total average annual health services expenditures compared to
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people with no pain-related interference (difference = $1,489; 95 percent CI:
$1,156, $1,823; p < .0001). Based on the adjusted average annual total health
care expenditures, “a little bit” of chronic pain-related interference was associ-
ated with a $2,498 increase in expenditures over no pain-related interference
(difference = $2,498; 95 percent CI: $2,070, $2,925; p < .0001) and a $1,008
increase in expenditures over nonchronic pain-related interference (differ-
ence = $1,008; 95 percent CI: $499, $1,518; p = .0001). Moderate chronic
pain-related interference was associated with a $3,707 increase in expendi-
tures over no pain-related interference (difference = $3,707; 95 percent CI:
$2,968, $4,447; p < .0001) and a $2,218 increase in expenditures over non-
chronic pain-related interference (difference = $2,218; 95 percent CI: $1,401,
$3,035; p < .0001). Severe chronic pain-related interference was associated
with a $5,804 increase in expenditures over no pain-related interference (dif-
ference = $5,804; 95 percent CI: $4,887, $6,722; p < .0001) and a $4,315
increase in expenditures over nonchronic pain-related interference (differ-
ence = $4,315; 95 percent CI: $3,394, $5,367; p < .0001).

Similar patterns of significant increases in annual average adjusted
expenditures with increasing levels of pain-related interference are seen
within the office-based, inpatient, and prescription medication service catego-
ries; details are provided in Table 2, and the two-part regression model results
are available in Appendixes SA2–SA8. Unlike total health service expendi-
tures and expenditures for the aforementioned individual health service cate-
gories, “a little bit” of chronic pain-related interference was not associated
with significantly higher average adjusted expenditures in the hospital outpa-
tient, emergency department, and “other” expenditure categories as com-
pared to nonchronic pain interference (hospital outpatient difference = $80;
95 percent CI: �$41, $202; p = .1935: emergency department differ-
ence = �$22; 95 percent CI: �$73, 29; p = .3882: other expenditures differ-
ence = $9; 95 percent CI:�$47, 64; p = .7592). However, hospital outpatient
and emergency department adjusted expenditures were significantly higher
for individuals with “a little bit” of chronic pain-related interference as com-
pared to people with no pain interference (hospital outpatient differ-
ence = $279; 95 percent CI: $173, $384; p < .0001: emergency department
difference = $94; 95 percent CI: $49, $139; p = .0001). Conversely, other
adjusted expenditures for individuals with “a little bit” of chronic pain were
not significantly higher than those with no pain interference (differ-
ence = $50; 95 percent CI: �$9, $109; p = .0947). Moderate chronic pain-
related interference was associated with significantly higher average adjusted
expenditures as compared to nonchronic pain interference in all categories
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except emergency department services—average emergency department
adjusted expenditures did not differ significantly between individuals with
moderate chronic pain interference and nonchronic pain interference (differ-
ence = $20; 95 percent CI:�$51, 90; p = .5820). In all health services catego-
ries, moderate chronic pain-related interference was associated with
significantly higher average adjusted expenditures as compared to no pain
interference, and severe chronic pain-related interference was associated with
significantly higher average adjusted expenditures as compared to both non-
chronic pain interference and no pain interference.

Table 2 also makes evident that increases in average adjusted expendi-
tures by chronic pain-related interference levels were most pronounced for
inpatient visits and hospital outpatient services compared to office-based vis-
its, emergency department expenditures, prescription medications, and other
expenditures. More specifically, adjusted average annual health expenditures
for inpatient visits and hospital outpatient services were 269 and 201 percent
higher, respectively, for people reporting severe levels of chronic pain-related
interference compared to those reporting no pain-related interference. How-
ever, adjusted average annual health expenditures for office-based, emer-
gency department visits, prescription medication, and other were 155, 169,
148, and 104 percent higher, respectively, for people reporting extreme levels
of chronic pain-related interference compared to those reporting no pain-
related interference.

DISCUSSION

This study finds that higher levels of chronic pain-related interference are
associated with higher health care expenditures. This pattern is seen for health
care expenditures in total and for expenditures specific to office-based, hospi-
tal outpatient, inpatient, emergency department, and prescription medication
health care service categories. These results are striking, because we show that
even “a little bit” of chronic pain-related interference is associated with sub-
stantially higher expenditures. Individuals with “a little bit” of chronic pain-
related interference had average total expenditures 79.4 percent higher than
those with no pain and 21.7 percent higher than those with nonchronic pain,
even after adjusting for sociodemographic, health status, and health behavior
covariates. With 15.5 percent of the U.S. adult population reporting “a little
bit” of chronic pain-related interference, our results suggest that “a little bit” of
chronic pain is associated with substantial expenditures in the U.S. health care
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system. Our results build on prior research that found prior-year health ser-
vices utilization increases with increases in interference from chronic pain
(Blyth et al. 2004), as well as research showing increases in total expenditures
for same-year health care expenditures with moderate to severe pain-related
interference (Gaskin and Richard 2011, 2012).

Moderate to severe chronic pain-related interference is seen less fre-
quently in the U.S. population than the lowest level of pain-related interfer-
ence, but our results indicate that these higher levels of interference are more
costly, on average. There is a clear relationship between chronic pain-related
interference and health care expenditures; average expenditures were higher
for chronic pain interference than nonchronic pain interference, and expendi-
tures increased as chronic pain interference level increased. The association
between higher chronic pain-related interference and higher expenditures is
seen for total expenditures as well as for office-based, hospital outpatient, inpa-
tient, and prescription medication health care service categories. On the other
hand, emergency department expenditures have a unique association with
chronic pain, in that emergency department expenditures for individuals with
chronic pain are only significantly higher than those with nonchronic pain in
individuals with severe chronic pain-related interference. Severe chronic pain
is associated with substantially higher health care expenditures; individuals
with severe chronic pain-related interference have average total expenditures
that are 184.5 percent higher than individuals with no pain-related interfer-
ence and 93.1 percent higher than individuals with nonchronic pain interfer-
ence, after adjusting for sociodemographic, health status, and health behavior
covariates.

While there are a myriad of treatments available for chronic pain, exist-
ing treatments do not generally fully eliminate pain. Turk, Wilson, and Cah-
ana (2011) estimate that, on average, treatments for chronic noncancer pain
yield only 30 percent pain reduction in approximately half of treated patients,
and an improvement in function may not always be associated with pain
reduction. Given the inadequacy of currently available treatments to eliminate
or even substantially decrease pain in the majority of patients with chronic
pain, it is probable that people with high levels of pain-related interference will
likely continue to experience pain even after they have received treatment.
Our study does not specifically address pain treatments and thus any state-
ments about pain treatments and posttreatment expenditures are speculative.
That said, our study shows that even minor chronic pain-related interference
is associated with higher health care expenditures; therefore, given the find-
ings of other researchers regarding the limitations of current pain treatments,
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it seems likely that individuals with chronic pain will have ongoing increased
health care expenditures.

Our results underscore the economic consequences of chronic pain and
highlight the need for cost-effective treatments. Furthermore, our results align
with past research in which single-item self-rated health measures were shown
to be effective in predicting health care expenditures (DeSalvo et al. 2009).
Self-reported measures of pain are especially important in understanding
chronic pain and its relation to health care expenditures because pain is, by
nature, subjective (IOM 2011). The experience of pain is accounted for not
only by an individual’s physiological pathology but also by that person’s
history, cognitions, emotions, social resources, and financial situation (Turk,
Wilson, and Cahana 2011). As such, self-reported pain measures such as the
one used in the present study provide insight in a way that a simple diagnostic
classification would not. In addition, self-report is critical in studying the rela-
tionship between pain and expenditures because patients’ pain is unlikely to
be well-characterized in administrative data sources. Studies estimating health
care expenditures often analyze medical claims data, but the International
Classification of Diseases (ICD) coding used to document diagnoses in medi-
cal claims poorly captures pain conditions (Buchbinder, Goel, and Bombar-
dier 1996; Croft, Blyth, and van der Windt 2010). Medical providers,
accountable care organizations, and third-party payers should consider the
value of collecting patient self-reported pain measures to both facilitate
patient-centered care and enable predictions of health care expenditures.

It is important to recognize the limitations of the current study. One limi-
tation is that individuals with two episodes of acute pain which coincidentally
occurred at the two times the SAQ was completed would be categorized as
having chronic pain. If that occurred, it likely resulted in more conservative
estimates of the incremental cost of chronic pain. Further, the SF-12 pain ques-
tion is not universally used as a measure of chronic pain. The most widely
accepted definition of chronic pain involves a 3-month duration of pain (Croft
et al. 2010), and the SF-12 pain question does not align with that definition.
However, that 3-month duration-based definition has been questioned (Dunn
and Croft 2006; Von Korff and Dunn 2008), and there is no standard defini-
tion or measure of chronic pain used in population-based studies like the
MEPS (Croft et al. 2010; IOM 2011). In addition, the SF-12 pain measure
used in this study has been used in prior studies on chronic pain and costs
(Gaskin and Richard 2011, 2012), and the current study improves upon the
past studies’ use of the SF-12 pain measure by using longitudinal data to assess
pain duration. Thus, until a more standard definition of chronic pain is agreed
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upon and used in population health surveys, our measure serves as a reason-
able proxy measure of chronic pain, allowing us to estimate the health care
expenditures associated with chronic pain-related limitations in multiple
health service categories. Another limitation of theMEPSmethodology is that
it does not collect information on expenditures on over-the-counter medica-
tions, which means that total health care expenditures are likely to be slightly
underestimated in analyses relying onMEPS data.

Like all studies of this nature, the findings reported here are limited by
an inability to make causal statements about the relationship between chronic
pain and health care expenditures. Nevertheless, important information was
gained from the study. The longitudinal nature of the MEPS data, in which
individuals are followed over 2 years, expanded our knowledge by providing
insights into the costs of persistent chronic pain. In addition, the study makes a
unique contribution to the chronic pain literature by estimating the average
health care expenditures associated with interference from chronic pain both
in total and for many health service categories. These estimates are of great
interest to third-party payers that are responsible for paying health care
claims, accountable care organizations that assume the financial risk for
patients’ health care expenditures, and to health policy makers and legislators
whomust understand the drivers of health care costs in the United States.

CONCLUSIONS

This study finds that higher levels of chronic pain-related interference are
associated with higher health care expenditures. This pattern is seen for
health care expenditures in total and for expenditures specific to office-based,
hospital outpatient, inpatient, emergency department, and prescription medi-
cation health care service categories. These results are striking because we
show that even “a little bit” of chronic pain-related interference is associated
with a sizable increase in expenditures. With 15.5 percent of the U.S. adult
population reporting “a little bit” of chronic pain-related interference, our
results suggest that “a little bit” of chronic pain is associated with substantial
expenditures in the U.S. health care system. Moderate to severe chronic
pain-related interference is seen less frequently, but these higher levels of
interference are more costly, on average. Our results underscore the high
cost of chronic pain to the health care system and highlight the need for cost-
effective pain treatments.
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SUPPORTING INFORMATION

Additional supporting information may be found in the online version of this
article:

Appendix SA1: AuthorMatrix.
Appendix SA2: Results of the Adjusted Two-Part RegressionModel Pre-

dicting Total Expenditures. The two-part model incorporates a logit model,
predicting binary zero versus positive expenditures, and a generalized linear
regression model (GLM) with a gamma distribution and a log-link function to
predict the positive expenditures. Exponentiated weights from the logit model
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may be interpreted as odds ratios, and exponentiated weights from the GLM
model may be interpreted as the multiplicative effect on the expected expen-
ditures (N = 26,671).

Appendix SA3: Results of the Adjusted Two-Part RegressionModel Pre-
dicting Office-Based Expenditures. The two-part model incorporates a logit
model, predicting binary zero versus positive expenditures, and a generalized
linear regression model (GLM) with a gamma distribution and a log-link func-
tion to predict the positive expenditures. Exponentiated weights from the logit
model may be interpreted as odds ratios, and exponentiated weights from the
GLM model may be interpreted as the multiplicative effect on the expected
expenditures (N = 26,671).

Appendix SA4: Results of the Adjusted Two-Part RegressionModel Pre-
dicting Outpatient Hospital Expenditures. The two-part model incorporates a
logit model, predicting binary zero versus positive expenditures, and a gener-
alized linear regression model (GLM) with a gamma distribution and a log-
link function to predict the positive expenditures. Exponentiated weights from
the logit model may be interpreted as odds ratios, and exponentiated weights
from the GLM model may be interpreted as the multiplicative effect on the
expected expenditures (N = 26,671).

Appendix SA5: Results of the Adjusted Two-Part RegressionModel Pre-
dicting Inpatient Expenditures. The two-part model incorporates a logit
model, predicting binary zero versus positive expenditures, and a generalized
linear regression model (GLM) with a gamma distribution and a log-link func-
tion to predict the positive expenditures. Exponentiated weights from the logit
model may be interpreted as odds ratios, and exponentiated weights from the
GLM model may be interpreted as the multiplicative effect on the expected
expenditures (N = 26,671).

Appendix SA6: Results of the Adjusted Two-Part RegressionModel Pre-
dicting Emergency Department Expenditures. The two-part model incorpo-
rates a logit model, predicting binary zero versus positive expenditures, and a
generalized linear regression model (GLM) with a gamma distribution and a
log-link function to predict the positive expenditures. Exponentiated weights
from the logit model may be interpreted as odds ratios, and exponentiated
weights from the GLM model may be interpreted as the multiplicative effect
on the expected expenditures (N = 26,671).

Appendix SA7: Results of the Adjusted Unadjusted Two-Part Regres-
sion Model Predicting Prescription Medication Expenditures. The two-part
model incorporates a logit model, predicting binary zero versus positive
expenditures, and a generalized linear regression model (GLM) with a gamma
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distribution and a log-link function to predict the positive expenditures. Ex-
ponentiated weights from the logit model may be interpreted as odds ratios,
and exponentiated weights from the GLM model may be interpreted as the
multiplicative effect on the expected expenditures (N = 26,671).

Appendix SA8: Results of the Adjusted Two-Part RegressionModel Pre-
dicting Other Health Care Expenditures (i.e., expenditures for home health
care, dental care, vision aids and other medical supplies and equipment). The
two-part model incorporates a logit model, predicting binary zero versus posi-
tive expenditures, and a generalized linear regression model (GLM) with a
gamma distribution and a log-link function to predict the positive expendi-
tures. Exponentiated weights from the logit model may be interpreted as odds
ratios, and exponentiated weights from the GLMmodel may be interpreted as
the multiplicative effect on the expected expenditures (N = 26,671).
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