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Abstract

The aim of this study was to assess the economic cost of chronic pain among adolescents
receiving interdisciplinary pain treatment. Information was gathered from 149 adolescents (ages
10-17) presenting for evaluation and treatment at interdisciplinary pain clinics in the United
States. Parents completed a validated measure of family economic attributes, the Client Service
Receipt Inventory, to report on health service use and productivity losses due to their child's
chronic pain retrospectively over 12 months. Health care costs were calculated by multiplying
reported utilization estimates by unit visit costs from the 2010 Medical Expenditure Panel Survey.
The estimated mean and median costs per participant were $11,787 and $6,770 respectively. Costs
were concentrated in a small group of participants, the top 5 % of those patients incurring the
highest costs accounted for 30 % of total costs while the lower 75 % of participants accounted for
only 34 % of costs. Total costs to society for adolescents with moderate to severe chronic pain
were extrapolated to $19.5 billion annually in the U.S. The cost of childhood chronic pain presents
a substantial economic burden to families and society. Future research should focus on predictors
of increased health services use and costs in adolescents with chronic pain.

Perspective—This cost of illness study comprehensively estimates the economic costs of
chronic pain in a cohort of treatment-seeking adolescents. The primary driver of costs was direct
medical costs followed by productivity losses. Because of its economic impact, policy makers
should invest resources in the prevention, diagnosis, and treatment of chronic pediatric pain.
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Introduction

Moderate to severe chronic pain affects approximately 5 % of children and adolescents.12
As a group, children and adolescents with chronic pain seek more medical care, use more
medications, miss more school and report worse quality of life relative to their peers without
pain.12 16 The societal economic costs of chronic pain are well-established for adult
populations. A recent Institute of Medicine report estimated the economic burden of chronic
pain to society from health care costs and lost work productivity to be over $600 billion
annually.* In contrast, the societal cost of pediatric chronic pain is not well-defined, despite
recognition that pediatric chronic pain frequently occurs and is associated with economic
consequences on the healthcare system and on families (e.g., parental lost work
productivity). Because between 35% to 73% of children and adolescents with chronic pain
are at risk for progressing into adulthood with chronic pain, it is important to consider the
economic burden over a lifetime horizon.3: 5 38

Relatively little is known about the costs of chronic pain in childhood and adolescence,
although economic factors have been identified as an important outcome domain to measure
in pediatric chronic pain clinical trials.2? Epidemiological studies have reported increased
rates of health services use by children with chronic pain in Europe and Asia.1% 26,37 For
example, Perquin et al. (2000) found high rates of physician consultation (57%) and
medication use (39%) in a community sample of children with chronic pain in the
Netherlands.28 Small single-site investigations have also reported on high rates of physician
consultation. Toliver-Sokol et al. (2011) found that in a sample of youth seeking care for
chronic pain in an interdisciplinary U.S. pain clinic, 79.7% consulted health care providers,
and 72.9% received prescribed medications for pain over the previous 6-month period. The
mean number of health care visits over 6 months incurred by participants in this study were
19.63 (SD=16.87).31 While these studies confirm high rates of health care use, they do not
provide estimates of costs associated with health care use.

To our knowledge, only two published studies have reported on the economic costs of
pediatric chronic pain. In a small cohort of 52 youth with both inflammatory type (arthritis)
and noninflammatory type chronic pain, Sleed et al. estimated the mean annual cost per
adolescent with chronic pain for the United Kingdom's National Health System (NHS) at
approximately $16,400 (2012 dollars). 2130 In another small cohort study, Ho et al. reported
that children being treated with chronic pain in one interdisciplinary clinic incurred health
care charges of $1,760 for outpatient visits and $7,020 for inpatient admissions over a
previous 3-month period.1! These two studies were limited by their small sample sizes and
inclusion of youth at a single pain clinic, which limits generalizability to other youth with
pain in the US health care system.

To address these limitations in prior research, we aimed to conduct a cost of illness study
with a larger, heterogeneous sample of adolescents with chronic pain being evaluated and
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treated at interdisciplinary pain clinics from across the United States. The goal of this study
was to identify and describe the economic costs incurred by families of adolescents with
idiopathic chronic pain. We sought to capture the main components of economic costs to
society due to pain: (a) direct medical costs incurred by adolescents, (b) out of pocket costs
incurred by parents, and (c) work productivity losses incurred by parents. We hypothesized
that costs would be comparable to those incurred by youth with other chronic medical
conditions. In addition, similar to findings in adults with chronic pain, we expected that a
minority of patients would account for a large proportion of the total costs.28

This study was approved by the Institutional Review Board at Seattle Children's Hospital.
Families were recruited as part of an ongoing randomized controlled trial investigating the
efficacy of a web-based cognitive behavioral therapy program for chronic pain
(clinicaltrials.gov: NC01316471).22 Participants were a convenience sample who presented
for initial evaluation and treatment of chronic pain to one of eleven collaborating pediatric
pain treatment centers located in the United States. All of these eleven pediatric pain
treatment centers provided adolescents with coordinated and comprehensive pain evaluation
and management that would meet the International Association for the Study of Pain's
definition of interdisciplinary/multidisciplinary pain centers. 13 Participants received an
interdisciplinary evaluation consisting of at least an evaluation by a pain physician,
psychologist, and physical therapist, and also sometimes including nursing, rehabilitation
medicine, social work, and psychiatry. Baseline data obtained prior to randomization to
treatment conditions are included in this report.

Participants included adolescents who (a) were ages 10-17, (b) had idiopathic chronic pain
of at least 3 months duration, (c) had pain occurring at least 1 time per week that interfered
with daily functioning, and (d) did not have serious comorbid conditions (e.g., arthritis,
cancer, diabetes). Idiopathic chronic pain was defined as chronic pain not associated with an
identifiable underlying disorder that could reasonably explain their symptoms (for example
we excluded participants with chronic pain due to arthritis, cancer, and sickle cell disease).
Study participation required completion of web-based questionnaires in English for both
adolescents and parents, and thus participants were also excluded if they (a) were non-
English speaking, (b) had no Internet access, or (c) had developmental disabilities. One
hundred and ninety four families were eligible for enroliment, however 45 declined,
resulting in an overall enrollment rate of 77 %.

After the adolescent's initial evaluation in the pain clinic, providers (physicians,
psychologists, and nurses) at collaborating centers used a web-based system to submit
referrals of potentially eligible and interested families. The study coordinator screened
potential participants by phone for eligibility. Written consent was obtained from parents,
and written assent from adolescents. Following receipt of consent, the study coordinator
then set up password protected access for participants to the web-based program for data

J Pain. Author manuscript; available in PMC 2015 September 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Groenewald et al.

Measures

Page 4

collection. Adolescents completed a daily pain diary for 7 days. Parents completed measures
about family sociodemographics and health services use. Participants were compensated for
their time with gift cards following the completed assessment.

Sociodemographic characteristics—Parents completed a background questionnaire
assessing participants’ age, gender, racial and ethnic background, annual household income,
caregiver educational level, and family structure. We used Rural-Urban Continuum Codes
from the U.S. Department of Agriculture to determine the degree of urbanization of
participant's primary residences (metropolitan versus non-metropolitan area) and Census
Regions from the U.S. Census Bureau to determine which geographical area participants
resided in. 3234

Pain characteristics—Adolescents prospectively reported daily pain intensity on an 11-
point numeric rating scale (NRS) with anchors of 0 reflecting no pain and 10 reflecting
worst possible pain using a 7-day online diary. Mean pain intensity over 7 days was used in
analyses. Adolescents reported their primary location of pain, which were condensed to four
categories (headache, abdominal, musculoskeletal, and multiple locations) for analysis.

Economic costs—Standard cost of illness methodology was conducted using a measure
of economic costs, the Client Service Receipt Inventory (CSRI). 17 The CSRI is a validated
research instrument that retrospectively measures health service use, social service use, out
of pocket costs, informal care and lost employment.23 It has been used as a measure of
economic costs in numerous studies examining resource use and costs associated with
mental and physical disease.? 15 The CSRI was adapted for adolescents with chronic pain
by Sleed et al. (2005) and has subsequently been used in both adult and pediatric pain
populations.”: 30

Parents completed an online version of the CSRI to collect retrospective data on economic
costs incurred for their child's pain condition over the preceding 12 months. Parents were
chosen as proxy reporters of their adolescents’ health care utilization, as parents have been
shown to be reliable informants for this purpose. 36 Parents reported on the type and quantity
of health services used. These included hospitalizations, emergency department visits,
ambulatory health provider visits, medications, diagnostic testing and selected nonmedical
social service provider visits. Data on hospitalizations included number of admissions and
length of stay. Emergency department visit data included the number of visits. Ambulatory
health provider visits included data on the type and frequency of visits. Medication data
included type, quantity, and frequency of drugs used. Diagnostic test data included data on
type and quantity of tests performed. Direct nonmedical costs included families’ out of
pocket costs for transportation to medical appointments, special foods and supplements,
special medical equipment, employing others to provide assistance for various tasks (e.g.,
domestic, educational), and other out of pocket costs. Parents directly recorded average
annual amount spent on these items.

Productivity losses, also sometimes referred to as indirect costs, were also assessed. These
losses represent a distinct aspect of disease-related costs and have two main components:
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productivity losses due to parents’ time off work and loss of leisure time due to providing
informal care to the child with pain.

Computation of costs incurred—In order to better estimate costs, we assigned
monetary values to health resources use and productivity time loss data from the CSRI.

Direct medical costs were estimated by linking health service use data obtained from the
CSRI with nationally representative data on health service unit costs. National rather than
regional costs were used to improve the generalizability of our findings. Unit costs for
hospital admissions, emergency department, ambulatory health care visits, and diagnostic
test costs were derived from the 2010 Medical Expenditure Panel Survey (MEPS). MEPS is
a survey of noninstitutionalized U.S. families and individuals, and their health care providers
intended to provide nationally-representative estimates of health care utilization, costs,
payment sources and insurance coverage. MEPS provides data on the specific health
services that American children and adolescents use and how much each of these services
cost. To calculate costs for a MEPS participant receiving a medical service, we used the total
expenditure variable, including costs paid by insurance, out-of-pocket, or by other sources.
We did not consider costs for services that did not involve face-to-face contact with a
service provider (e.g., phone consultations), or visits that resulted in zero costs. We
calculated mean and median costs associated with a service for all MEPS participants aged
10-17, when at least 10 participants in this age group received the service in 2010. If fewer
than 10 participants received the service, we calculated costs for all MEPS participants aged
10 - 64. All mean cost values were calculated using MEPS survey weights. Unit costs for
medications were obtained using the 2010 lowest manufacturer's Average Wholesale Price
per pill, minus 20% from the 2010 Red book: Pharmacy's Fundamental Reference published
by Thompson Medical Economics. 27 In the United States the Average Wholesale Price is a
prescription drugs term referring to the average price at which drugs are purchased at the
wholesale level. Because published Average Wholesale Prices are inflated relative to actual
market prices for drugs we conservatively estimated drug costs by subtracting 20% from the
Average Wholesale Price, a strategy that is consistent with methodology previously used
when estimating drug costs.! Unit costs for community and social services (lawyer, home
health care, tutor, and special needs coordinator) were calculated based on mean hourly
earnings for these professions (to indicate charges) obtained from the U.S. Bureau of Labor
Statistics. 3°

To monetize productivity losses we used the human capital method, the most common
approach to calculate productivity costs. Parents reported the number of days absent from
work over the previous 12 months. Lost productivity to the national economy was calculated
by multiplying number of lost days by the mean hourly earnings of the U.S. full-time
civilian workforce obtained from the U.S. Bureau of Labor Statistics, assuming an 8 hour
work day.3° When partial missed days were reported, lost productivity estimates for those
days were performed. The most recent estimate was in 2011 of $22.77 per hour. We also
calculated the productivity costs of lost leisure time as a result of providing informal care to
a child with pain. This is time lost by parents that could otherwise have been spent on leisure
activities. Consistent with previous economic studies, we valued the time spend on informal
care by parents as the average hourly wage of a U.S. worker, $22.77.18
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Estimating the national cost of pediatric pain—Prevalence rates for pediatric
chronic pain are available from a number of epidemiological studies. Given that our sample
is treatment-seeking and includes those youth with more severe pain, we chose to use the
estimate from Huguet et al. who found that 5% of youth have moderate to severe pain with
disability.12 Recent data from the 2012 U.S. Census puts the U.S. adolescent population at
33.1 million.33 Therefore by multiplying the 5% prevalence rate by 33.1 million we estimate
that 1.7 million adolescents suffer moderate-severe chronic pain. We then multiplied the
mean cost of pain in our sample by 1.7 million children to estimate national costs of
adolescent chronic pain.

Statistical Analysis

Results

To address our aim of identifying economic costs incurred by youth with chronic pain being
seen in interdisciplinary pain clinics, we used a cost-of-illness approach. All reported
expenditures were inflated to 2012 dollars using the 2012 medical care component of the
U.S. consumer price index and 2012 U.S. dollar to U.K pound purchasing power parity
conversion factor .21 35 Descriptive analysis, including means, medians, ranges, and
proportions were performed using Stata v12 (Statacorp, College Station, Texas). We
examined the distribution of all health service use and economic cost variables and found
the data were significantly skewed. However, while reporting on median values would better
represent the distribution of our data, we instead chose to report mean values to increase
interpretability. This is consistent with previous literature and facilitates comparisons to
other cost-of-illness studies.

Sociodemographic and clinical characteristics

Sociodemographic and clinical characteristics of the study participants are summarized in
Table 1. Participants included 149 adolescents ages 10 to 17 years (M=14.2 years, SD = 1.7)
and their parents. The sample was predominantly female (72.5 %) and white, non-Hispanic
(78.5 %). The majority of families (55.2 %) had an annual household income above
$70,000. Most families lived in counties within metropolitan areas (87.2 %), and most were
residing in the West (44.5 %) and Midwest (31.1 %) regions of the United States. The
sample included both families living close to and remote from pain centers, the mean
distance between participants’ primary residence and their pain clinic was 87.8 (SD=172.9) ,
ranging from 0.4 miles to 1192 miles.

Adolescents most commonly complained of musculoskeletal pain (42.3 %), followed by
pain in multiple locations (35.6 %), abdominal pain (14.1 %), and headaches (8.1 %).
Average pain intensity over 7 recorded days from daily diaries was in the moderate-severe
range at 5.97 (SD = 1.9).

Resource utilization and costs

Using the economic cost methodology described above, we estimated the total costs over the
preceding 12 months for all participants in this sample to be $1,756,282. The largest
proportion of costs (68%) was towards direct medical services, with smaller amounts to
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direct nonmedical costs and productivity losses (see Table 2.) The mean and median costs
per participant were $11,787 (SD=15,809, range $242 - $125,149) and $6,770 (interquartile
range $3,462 - $13,198) respectively.

As hypothesized, costs between participants varied widely. As shown in Figure 1, the
individuals in the top 5% in terms of costs were responsible for 30% of the total costs (mean
cost of $70,928). The top 25% was responsible for 66% of all costs (mean = $33,039). In
contrast, the lower 75% of participants was only responsible for 34% of the total costs
(mean= $5,868).

Data summarizing direct medical costs are presented in Tables 2 and 3. Direct medical costs
were primarily distributed among outpatient health service costs: physician, mental health,
physical and occupational therapy, complementary and alternative medicine, community
services and others (36% of total costs), hospital inpatient costs (13.5%), and emergency
department visits (11%) with smaller proportions attributed to medications (4%) and
diagnostic testing services (3.3%).

The most commonly used outpatient medical visits were physician consultations; these visits
accounted for slightly over half (51.5%) of all direct medical costs. Adolescents visited
medical specialists more commonly than primary care physicians or surgical specialists. For
the whole sample, the most frequently visited medical specialty physicians were
rheumatologists, gastroenterologists, and neurologists with 33, 30, and 27 visits respectively,
with substantially fewer visits to the other medical specialties. Among surgical specialists,
orthopedic surgeons (41 visits) were the predominant service used, with substantially fewer
visits to other surgical specialties.

Slightly over half (57%) of participants used mental health services. Of the 55 participants
using psychology services, 22 had a single visit to a psychologist, with the remainder of the
sample having multiple visits. Twenty-one adolescents had at least one visit to a psychiatrist.

Physical therapy and occupational therapy services were used by slightly more than a
quarter of participants (29%). The majority of adolescents visiting physical and occupational
therapists (75%) made multiple visits.

Slightly over a third (39%) of participants visited complementary and alternative medicine
(CAM) providers. In the whole sample, visits for acupuncture (37 visits) and chiropractor
services (29 visits) were the most common CAM services used. However, participants also
saw a wide range of other CAM providers including homeopaths, naturopaths, herbalists,
and other (total of 80 visits in the sample).

Hospital admissions and emergency department visits were common. In the sample, 25
adolescents (17%) spent at least one night in hospital over the preceding 12 months. The
mean number of nights per hospital stay among adolescents that were hospitalized was 3,
with a range of 1 to 53 nights. The mean number of hospitalizations per adolescent for the
whole sample was 1.2 (SD=5). Hospital inpatient expenditures amounted to $237,709,
representing 19.8% of all direct medical costs and 13.5% of total costs.
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Sixty-seven adolescents visited the emergency department and among these sixty seven the
mean number of ED visits was 3.7 per adolescent. For the whole sample the mean number
of visits per adolescent was 1.7 (SD = 3.3). Emergency department costs amounted to 16.1%
of direct medical costs and 11% of all costs.

Diagnostic services, including imaging studies and lab work, accounted for only 3.3% of
direct medical costs, however individual tests were expensive. Computed tomography (CT)
and magnetic resonance imaging (MRI) scans, at a mean cost of $2,193.82 per scan were the
most expensive diagnostic tests. Six patients incurred a total of 17 CT or MRI scans.

Data on out of pocket costs by family members are summarized in Table 4. Out of pocket
costs for direct nonmedical costs comprised 8.6% of total costs.

Productivity losses

Productivity losses, also referred to as indirect costs, comprised 22.9% of total costs. Data
on productivity losses by families are summarized in Table 5. Adolescent pain had a
significant impact on family members’ employment amounting to an average of 7 days off
work per family (mean cost per family = $1,260). Lost employment was incurred by mostly
mothers (53%), fathers (15.5%) or both (12.7%); however, some grandparents (5.6%), and
other family members (13%) also took time off work. In addition, 3 parents stopped working
entirely due to their child's pain and one parent took an extended leave of absence from
work to care for the adolescent.

The primary driver of productivity losses was informal care provided to adolescents.
Families reported that they provided 343 hours of additional care per year on average.
Families reported helping with a wide range of routine daily activities for the child with
pain, including personal care (bathing, eating, and dressing), homework, household chores,
and transportation.

Estimated national cost

By multiplying the mean cost incurred by this sample ($11,787) by the estimated 1.7 million
adolescents with moderate to severe chronic pain in the U.S. we found the national cost of
pediatric chronic pain to be approximately $19.5 billion dollars annually.

Discussion

Our objective in this study was to comprehensively describe the economic costs related to
chronic pain in a cohort of adolescents presenting to interdisciplinary pain treatment centers
located in the United States. Our results show that in this cohort the mean annual cost
associated with chronic pain per participant was $11,787 and the median cost was $6,770.

Our findings are consistent with previous reports of high health service use in samples of
adolescents with chronic pain. 26: 30 However, direct comparison of our findings to other
studies are hindered by methodological differences in economic costs computation as well
as differences in health service systems and cost structure. For example, Sleed et al. (2005)
measured costs in a small cohort of 52 adolescents in the United Kingdom with chronic pain
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also using the CSRI to capture economic costs. They found the mean annual cost of
adolescents in the U.K. presenting to a chronic pain clinic at $16,400 (converted to 2012
dollars), which is higher than our estimated mean of $11,787. Despite similar methodology,
direct comparison between our study and Sleed et al. is limited by differences in the UK and
USA health care systems. Moreover, the small single center cohort included in the Sleed
study may have been biased toward those individuals incurring the highest costs.

Ho et al. (2008) described direct health care use and indirect burden in adolescents with
chronic pain presenting to one interdisciplinary pain treatment center in the United States.
This sample was very similar to ours and comprised 75 adolescents (M=14.5 years, SD =
2.5) of which 68% were girls. Parents reported numerous health care visits, including
primary care physician visits (mean=1.77), specialist visits (mean=2.97), physical therapy
visits (mean=3.42), and mental health care visits (mean=1.12) over the three months
preceding their first pain clinic visit. They also reported substantial indirect costs with a
mean of 4.11 days of employment missed by parents. However, it is difficult to directly
compare our findings to those of Ho et al. because of methodological differences in the
economic evaluation. Unlike our comprehensive cost-of-illness approach, Ho et al. did not
report on out of pocket costs, nor did they assign costs to productivity losses by parents.
Furthermore, instead of reporting on direct medical service costs, this study used patient
charges as a proxy for costs and found mean charges to families of $1761.06 for outpatient
visits and $7020.40 for inpatient visits. Because charges may bear little resemblance to costs
after factoring in discounts, using charges as proxy may result in overestimation of
economic burden. ©

Similar to findings in adults with chronic pain, we also found a wide variation in costs
across patients and a small subset accounting for the majority of the total costs.28 The top
quartile of patients accounted for 66 % of all costs; within this subset 5% of the patients
accounted for 30 % of the total costs. In contrast, the bottom two quartiles accounted for
only 12.5% of costs. Future research is needed to identify biopsychosocial factors that are
associated with increased costs in patients, and to begin to consider optimal methods of
resource allocation for very limited pain clinic services. As reported by Peng et al (2007),
there is a dramatic shortage of specialized pain facilities that provide treatment to children
and adolescents and thus resource allocation is a critical issue.2>

It will also be important to understand patterns of economic costs over the course of the
pediatric patient's evaluation and treatment of chronic pain. Because our study focused on
retrospective reports of pain evaluation and treatment primarily in the time period before and
including initial consultation in a specialized pain clinic, it is not known how health service
use may be altered by treatment in an interdisciplinary pain clinic. Given the relatively low
rates of mental health care and physical/occupational therapy visits as compared to
physician specialist visits, it seems likely that the majority of our participants were engaged
in extended evaluation with multiple physicians. Future research efforts should be directed
at assessing whether interdisciplinary pain care alters patterns of health service use and
economic costs, and will require longitudinal designs to address these important questions.2>
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Findings from our study highlight the substantial costs of childhood chronic pain to the
nation. In community samples, an estimated 25 to 35% of children have chronic or recurrent
pain whereas the subgroup who presents for evaluation and treatment in a specialized pain
clinic is much smaller.12. 16 Although reasons for referral are not empirically documented, it
is likely that a myriad of factors including the severity of the pain and extent of pain-related
disability as well as access to care are among the most salient reasons. Huguet and
colleagues graded children and adolescents with chronic pain into four groups based on
severity of their symptoms and pain related disability.12 A subgroup of 5% were assigned to
grades 3 and 4 and were moderately to severely disabled by their pain and had significantly
higher pain related visits to a doctor, took more medications, and were absent from school
more than those in grades 1 and 2. Our study patient population, which were a treatment-
seeking group of youth with chronic pain, is likely quite similar, and we therefore used the
5% prevalence rate to estimate national costs. This prevalence rate is slightly lower than
recent adult reports which range from 5-15% 8. 29,

Based on published studies and reports from the Centers for Disease Control, the costs of
chronic pain mirrors or exceeds those of other common childhood conditions such as asthma
and attention-deficit/hyperactivity disorder (ADHD). Using an estimated prevalence rate of
5% for ADHD, a U.S. adolescent population of 33.1 million adolescents, and mean annual
costs between $12,005 and $17,458 in 2005 dollars, the annual societal cost of ADHD has
been reported to be 24.5 to 35.7 billion dollars (2012 dollars).* 24 Likewise, using an
estimated prevalence rate of 9% and a mean cost of $791 per child in 2003 dollars found in
prior studies, the annual societal cost of asthma can be estimated at $3 billion in 2012
dollars. 4 39 Our finding that chronic adolescent pain costs $19.5 billion annually places the
societal cost for chronic pain closer to ADHD, the most costly chronic health condition
identified in children and adolescents. At present, there has been far greater research
attention devoted to childhood asthma and ADHD, while pediatric chronic pain has been
relatively neglected in regards to research funding and public health attention. Clearly, as
emphasized in the IOM report, a priority needs to be placed on the prevention, care,
education, and research directed toward chronic pain.14

Our findings should be interpreted in light of several study limitations including the
potential for recall bias from parents reporting on health service use and indirect costs over a
12-month retrospective period. However, objective methods of data collection, like medical
record review or diary keeping, have not been found to be more accurate than retrospective
recall in other health utilization studies which supports our choice of measurement
approach.19 Because a centralized system of records capturing all health service data does
not currently exist in the United States, retrospective methods are widely used in health
services research.

Another limitation of our study is that data on the duration of chronic pain among adolescent
participants was not available. Our study was also limited by the data collection at a single
time point. Longitudinal cohort studies, following adolescents with chronic pain over time
with repeated measures are needed to provide economic data over the course of evaluation
and treatment of pediatric chronic pain. Additionally it is important to interpret the
generalizability of our findings in light of our sample being predominantly Caucasian, with
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high socioeconomic status and educational levels, which does not accurately reflect the
composition of the United States adolescent population.33 Although it is a strength that we
recruited from multiple pain centers, we included a convenience sample and cannot speak to
referral patterns from each center for study participation. Thus, there may be selection bias
which could limit generalizability to the broader population of adolescents with chronic pain
presenting to interdisciplinary pain centers.

Health care in the United States is provided by many distinct organizations, including non-
profit and for-profit private companies and the state and federal governments, and is also not
guaranteed for all of its citizens. In comparison, health care in European countries, Canada
and Auwustralia are publically funded and universally guaranteed. Health care reform in the
U.S. will also bring about changes in health systems that may alter costs in the future.
Therefore, some of our findings, especially cost data, may not be generalizable, and
highlights the dynamic nature of economic cost evaluations. On the other hand, data on
health service use rather than specific costs may be more similar between countries and
provide a better comparison of resource use. Therefore, stakeholders in other health care
systems may combine our data on resource use with their own micro-costing methods to
estimate economic costs.

Given the high level of economic burden associated with pediatric chronic pain, even a
modest reduction in the prevalence or severity of chronic pain will result in substantial
benefits at a population level. Increased efforts to prevent and effectively treat childhood
chronic pain are urgently needed. There is preliminary evidence that intensive inpatient-
based pain management treatment reduces health services use, parental work absenteeism
and subjective financial burden on families of children with chronic pain.® Future research
should investigate the efficacy of a full range of other, less intensive outpatient
interdisciplinary pain management interventions as well as remote treatment (e.g., internet
and mobile based therapies) on economic outcomes for children with pain.
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Figure 1.
Total health care costs distribution among participants.
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Table 1

Descriptive sociodemographic and selected clinical characteristics of sample.

n (%)

Age (years)(M/SD)
Gender
Female
Male
Child racial background
White, non-Hispanic
African American

Hispanic

Other®
Not reported
Annual household income
<$29,999
$ 30,000-$69,999
> $ 70,000
Caregiver educational level
High school or less
Vocational school/some college
College/graduate/professional degree
Family structure
Two parent family

Single parent family

Location of primary residenceb
Urban, metropolitan

Rural, non-metropolitan

Geographic region of United States®

West

Midwest

Northeast

South
Distance between primary residence and pain center (miles)(M/SD)
Average pain intensity over 7 days (M/SD)
Primary pain location

Musculoskeletal

Multiple locations

Abdominal

Headache

142 (1.7)

108 (72.5)
41 (27.5)

117 (78.5)
7(4.7)
6 (4)
17 (11.4)

2(13)

24 (16.5)
41 (28.3)
80 (55.2)

18 (12.2)
41 (27.7)
89 (60.1)

112 (76.2)
35 (23.8)

129 (87.2)
19 (12.8)

61 (44.5)
46 (31.1)
35(23.7)

6 (4)

87.8 (172.9)

5.97 (1.9)

63 (42.3)
53 (35.6)
21 (14.1)
12(8.1)

a, . . . . . R o
“Other” racial category includes American Indian, Alaskan native, bi-racial or multiracial among others.

bDegree of urbanization based on Rural-Urban Continuum Codes from the Department of Agriculture.
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Co_ . A .
Regional divisions used by the United States Census Bureau.
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Table 2

Total and categorical costs of medical and nonmedical expenses.

Costs $ (% of total costs)  Costs $ (% of total costs)

Total costs

Total direct medical costs (health care services)
Physician

Mental health

Physical and occupational therapy
Complementary and alternative medicine
Other providers

Community services

Diagnostic tests

Medications

Emergency department

Hospital inpatient costs

Total direct nonmedical costs (out-of-pocket costs)
Transportation

Other

Total productivity losses

Time off work

Leisure time lost

1,756,282 (100)
1,194,911 (68)
327,088 (18.6)
86,160 (4.9)
101,663 (5.8)
51,686 (2.9)
3,273 (0.2)
66,345 (3.8)
58,409 (3.3)
69,772 (4)
192,808 (11)
237,709 (13.5)
159,083 (9.1)
75,670 (4.3)
83,413 (4.8)
402,289 (22.9)
104,692 (6)
297,597 (17)
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Table 4

Direct Nonmedical Costs

Number using service, n (%) Mean Cost /SD ($)¢ Range
Employing extra help 14 (9) 336.8/652.1 (0-2400)
Transport 53 (35.5) 1427.7/4083.8 (0-24000)
Special equipment 28 (18.80 300.1/854.9 (0-3600)
Special food and supplements 42 (28.2) 1089.8/2179.3 (0-12000)
Other 14 (9) 164.6/800.2 (0-6000)

IMean cost calculated for entire sample.
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Table 5

Productivity losses: time off work and leisure time lost providing informal care at home.

Mean annual costs(SB)(range)I

Time off work:
« Families taking time off work: n (%) 83 (56 %) $1261.35(0-10792.98)
* Mean/SD (range) number of days off work per family per year  7/9 (1-60)

Informal care at home
« Families helping at home: n (%) 38 (26 %) $7831.5 (0-116035.9)
* Mean (range) number of hours helping at home per year 343.9 (0-5096)

iMean cost calculated for entire sample.
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