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Background: There is limited real-world, population-level data on the prevalence and treatment
of pain in children. An understanding of pediatric pain conditions and its management can help
inform provider education, treatment guidelines, and design of pediatric pain studies. There-
fore, in this study, we aimed to describe the prevalence of conditions associated with acute and
chronic pain in pediatric patients and to characterize pediatric pain treatment with nonsteroidal
anti-inflammatory drugs, cyclooxygenase-2 (COX-2) inhibitors, opioids (immediate release
or extended release), antidepressants, topical analgesics, anticonvulsants, and other therapies
based on a large, real-world sample.

Materials and methods: In this cohort study, we used administrative claims data from the
Truven Health MarketScan® Research Databases, which contain data regarding demography,
prescription, diagnosis, and procedure performed. Descriptive statistics were used to assess the
prevalence of various conditions associated with pediatric pain and to estimate the proportion
of patients who received various analgesic and nonanalgesic treatments. All analyses were
stratified according to demographics.

Results: This study included data on more than 30 million pediatric patients from throughout
the US. Overall, among patients with commercial insurance, surgery was the most common
pain-related diagnosis, followed by orthopedic conditions, malignancies, trauma, and genetic
conditions. For patients with Medicaid, surgery was also the most common diagnosis, fol-
lowed by traumatic injury, orthopedic conditions, malignancies, and genetic conditions. These
diagnoses varied by age, with most showing higher prevalence in older children. Treatment
varied substantially by condition, and many children (more than 50% for most of the conditions
evaluated) did not receive any prescription pain treatments. For patients with either commercial
insurance or Medicaid who were using prescription opioids, immediate-release opioids were
the most commonly used analgesic treatment for pain. Overall, prescription pain treatments
were more common in the Medicaid population. Extended-release opioids were rarely used.
Conclusion: The types of pain treatments varied substantially by condition and age of the
patient, with the highest prevalence of use in older children.
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Introduction

Real-world, population-level data on the prevalence of conditions associated with
acute and chronic pain in pediatric patients and literature regarding the methods of
pain treatment are scarce. Previous research that described the prevalence of pain in
children demonstrated varying results.!® Historically, studies describing prevalence of
pediatric pain report survey data, estimations of prevalence based on questionnaires
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or interviews, or characterizations of inpatients.'® In a 2014
study of inpatients in a large pediatric institution, 86% of
them reported pain, with patients hospitalized for surgi-
cal procedures reporting pain more frequently than those
with medical conditions.! Another study that described the
inpatient characteristics of pediatric patients with chronic
pain used a database with information from 43 hospitals
to define incidence of pain, demographics, and treatment
provided.? Pediatric inpatients with diagnoses of chronic pain
and associated diagnoses such as psychogenic pain, reflex
sympathetic dystrophy, or complex regional pain syndrome
accounted for 0.16% of the overall population (3,752 children
0-18 years).? Patients with diagnoses related to underlying
conditions known to cause recurrent pain (cancer, sickle
cell disease, burns, and others) were excluded from the
study.? The authors concluded that the prevalence of 0.16%
significantly underestimated the number of children affected
by chronic pain, since many children are not assigned with
a specific diagnosis of chronic pain during hospitalization;
however, chronic pain in children is increasingly common
due to hospitalization.

Although findings of inpatient studies are important
in understanding children’s experience with pain and pain
treatment, evaluating pain in children in an outpatient setting
is necessary to provide a comprehensive description of this
problem. A 2011 systematic review presented a comprehen-
sive examination of pediatric pain epidemiology in follow-up
to Goodman and McGrath’s seminal publication in 1991.37
This review of 32 publications provided prevalence estimates
for various painful conditions, including headache (8%—83%),
abdominal pain (4%—53%), back pain (14%—24%), muscu-
loskeletal pain (4%—40%), combined pains (4%—49%), and
other pains (5%—-88%).? Prevalence estimates included in the
review were based on patients reporting either in their inter-
view or through questionnaire, and they obtained cumulative
sample sizes ranging from 3,619 for studies of back pain to
30,843 for studies of combined pain. Although the review
included a sizable number of studies, cumulative sample sizes
were relatively small. Moreover, the authors noted that most
studies were of low quality, and the variation across studies
was due to the wide range in prevalence estimates.

Studies describing treatment patterns of painful condi-
tions in pediatric outpatients are also limited, with most
studies focusing on the use of opioids for specific conditions
such as cancer, burns, or sickle cell disease.!*® Furthermore,
existing studies have not used information from large data-
bases that reflect real-world conditions. Undertreatment of
pain in children is an ongoing issue. Hospitalized children

experience insufficient pain management after surgery,
while admissions for chronic pain are increasing.’® In a
survey of US pediatricians, the most common treatments for
chronic, severe pain were acetaminophen and nonsteroidal
anti-inflammatory drugs (NSAIDs), with fewer prescrib-
ers using intermittent opiates, and even fewer prescribing
around-the-clock opiates.® While this finding may reflect the
severity of pain encountered by general pediatricians, it may
also highlight the lack of understanding of the complex pain
conditions or treatment options for pediatric patients.* When
pain cannot be controlled in the outpatient setting, many
patients are admitted for additional diagnostic evaluation
and pain management, which further increases health care
costs, as well as costs associated with missed school days for
children and missed work for parents.? The financial impact
of the undertreatment of pain in children can be significant,
with inpatient admissions contributing to increasing costs
and resource utilization.? It is also unclear whether there
are differences in the patterns of pain treatment based on
insurance type (ie, commercial insurance versus Medicaid).
Medicaid is the primary source of health care coverage for
Americans with low incomes or disabilities, providing cov-
erage to many who do not have access to, or cannot afford,
commercial insurance. In 2016, approximately 30 million
children were covered by Medicaid.® Prior research has
shown that medical care and prescription-drug utilization
may vary based on insurance coverage. Children enrolled in
Medicaid were shown to have lower rates for clinical quality
indicators compared to children with commercial insurance. '
A US pediatrician survey showed that physicians with higher
percentages of Medicaid-insured patients were less likely to
prescribe opioids.® The cost of medications is a significant
contributor to overall cost for pediatric Medicaid recipients,
including many children with chronic conditions and medical
complexity.” Understanding the frequency and duration of
conditions associated with pain in children, the characteris-
tics of these patients, and the methods of pain management
can help to inform provider education, policy and treatment
guidelines, and design of pediatric pain studies.

The limitations of recently published studies, particularly
the use of inpatient populations, patient/family reports, and
relatively small sample sizes, make it difficult to present a
comprehensive picture of the epidemiology of pain-causing
conditions in pediatric patients and the methods by which
they are being treated in real-world clinical practice. In
this study, we attempted a unique approach to evaluate the
prevalence of painful conditions and disorders to describe
the pediatric population based on data from real-world health
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care claims and to evaluate and to evaluate a broad range of
pain treatments, including pharmaceutical products labeled
as analgesics and pharmaceutical products not labeled as
analgesics but those used in the treatment of pain.

The objectives of this study were to: 1) estimate the
prevalence of conditions associated with acute and chronic
pain in pediatric patients; 2) describe the demographic and
clinical characteristics of these patients; 3) characterize the
use of various pharmacological treatments, including both
analgesics (NSAIDs, cyclooxygenase-2 [COX-2] inhibitors,
and opioids) and nonanalgesics (eg, anticonvulsants and
antidepressants), for conditions associated with pain; and 4)
provide data on the prevalence and treatment of conditions
associated with pain in pediatric patients with commercial
or Medicaid insurance.

Material and methods
Study population

This is a retrospective cohort study that was conducted by
using 2 Truven Health MarketScan® Research Databases —the
Commercial Database and the Multi-State Medicaid Database
for 2009-2012. These large health care claims databases
contain data related to demography, diagnosis, procedure
performed, and prescription on more than 30 million pediatric
patients (about 26 million insured through commercial plans
and about 5 million insured through the Medicaid program).
All database records were de-identified and accessed with pro-
tocols compliant with US patient confidentiality requirements,
including the Health Insurance Portability and Accountability
Act (HIPAA) of 1996, and thus, this study was exempt from
institutional review board approval.

Patient cohorts and study measures
Patients in the age group of 0—16 years were included in the
study and were categorized according to their primary insur-
ance type (commercial or Medicaid). Conditions associated
with pain were identified using International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-
9-CM) codes and assigned to 1 of the following 6 clinically
meaningful categories. Some of the individual conditions
associated with these cohorts are as follows:

1. Orthopedic conditions (eg, fracture, dislocation, spondy-
lolysis, scoliosis, and kyphosis)

2. Malignancies and related conditions (eg, leukemia, lym-
phoma, and bone marrow transplant)

3. Surgeries (eg, bone resection, transplant, spinal fusion,
osteotomy, and pectus excavatum repair)

4. Trauma (eg, burn, gunshot wound, and amputation)

5. Genetic conditions associated with pain (eg, Ehlers-
Danlos syndrome, Fabry disease, muscular dystrophy,
thalassemia, and sickle cell disease)

6. Other painful conditions (eg, arthritis, abdominal pain,
migraine, neuropathy, fibromyalgia, and osteonecrosis).

A complete list of the conditions associated with each cat-
egory, including the relevant ICD-9-CM codes is available
by request.

Evidence of treatment, defined as at least 1 prescription
claim for a medication of interest at any point during the
study period, was identified on the basis of a prescription for
an analgesic or nonanalgesic medication. Analgesic products
included NSAIDs (eg, aspirin, ibuprofen, and naproxen),
COX-2 inhibitors (eg, celecoxib), and opioids (eg, morphine,
hydrocodone, oxycodone, and oxymorphone). Opioids were
stratified according to whether they were extended release
(ER), immediate release (IR), or both (IR + ER). Nonanal-
gesic products included benzodiazepines (eg, alprazolam,
clonazepam, diazepam, and lorazepam), muscle relaxants
(eg, cyclobenzaprine and methocarbamol), glucocorticoids
(eg, dexamethasone, hydrocortisone, and prednisone), topical
treatments (eg, lidocaine), and other treatments sometimes
used in the treatment of pain, including antidepressants,
anticonvulsants, and N-methyl-D-aspartate receptor agonists.
Duration of use, as measured by total days’ supply and dose
was captured. The presence of medication use following an
inpatient stay was also measured.

Analyses

All analyses were conducted using SAS Version 9.2. Descrip-
tive statistics, including frequencies, percentages, and means/
medians with standard deviations, were used to assess the
prevalence of each of the conditions over 1 year, patient
medical and demographic characteristics, and the proportion
of patients who received various treatments. Treatment-
utilization characteristics such as duration of use, dose, and
use of treatment after inpatient stays were also evaluated. All
analyses were stratified by the age group of patient (0 to <6
years, 6 to <12 years, or 12 to 16 years) and insurance type
(commercial or Medicaid).

Results

Demographics

This study included data on more than 30 million pediatric
patients from throughout the US who had commercial (about
26 million) or Medicaid (about 5 million) insurance. There
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were differences in the age distribution of patients depending
on the insurance type, with Medicaid patients being much
younger than commercially insured patients. Among the 26
million commercially insured patients, 38.8% were in the age
group of 0 to <6 years, 32.4% were in the age group of 6 to
<12 years, and 28.8% were in the age group of 12 to 16 years.
In contrast, among the 5 million Medicaid patients, 53.9%
were in the age group of 0 to <6 years, 26.8% were in the age
group of 6 to <12 years, and 19.3% were in the age group of
12 to 16 years. The distribution of sex did not differ across age
groups or by insurance type, with approximately 51% of the
patients being male and 49% being female (data not shown).

Conditions
The prevalence of most conditions of interest was low. Among
total Medicaid-insured patients, surgery was most prevalent
(9.7%), followed by other pain (8.6%), trauma (2.0%), ortho-
pedic conditions (1.9%), malignancies (1.7%), and genetic
conditions (0.6%). Prevalence among total commercially
insured patients was similarly low, with several conditions
present in less than 3% of the population (orthopedic con-
ditions [2.7%], malignancies [2.1%], trauma [1.6%], and
genetic conditions [0.7%]). The most commonly occurring
conditions were surgery (5.6%) and other pain (8.9%), which
was the most prevalent condition (Figure 1).

Estimates of conditions by prevalence among both com-
mercially insured and Medicaid-insured patients varied by
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age (Figure 1). Among both commercially insured and Med-
icaid-insured patients, orthopedic conditions, malignancies,
and especially other pain tended to be more common in older
age groups (4.4% in the age group of 0 to <6 years, 8.9% in
the age group of 6 to <12 years, and 15.0% in the age group
of 12 to 16 years for commercially insured patients with other
pain), whereas surgery tended to be more common in younger
age groups (8.3% in the age group of 0 to <6 years, 3.6% in
the age group of 6 to <12 years, and 4.2% in the age group
of 12 to 16 years for commercially insured patients). The
corresponding prevalence of other pain in Medicaid-insured
patients was 5.2% in the age group of 0 to <6 years, 9.9% in
the age group of 6 to <12 years, and 16.3% in the age group
of 12 to 16 years, and the prevalence of surgery was around
13.5%, 5.1%, and 5.6%, respectively. In both commercially
insured and Medicaid-insured patients, trauma and genetic
conditions had less variation across all the age groups.

Treatments

Overall, higher proportions of Medicaid-insured patients
than that of commercially insured patients with conditions of
interest received one or more of the analgesic and nonanal-
gesic treatments under study. Treatments varied substantially
according to the condition, age, and insurance type (Figure 2,
Tables 1 and 2). For example, in pediatric patients with diag-
noses related to traumatic injury (amputation, burn, penetrat-
ing injury), opioids were prescribed for approximately 29% of
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Figure | Prevalence of categories of conditions associated with pain in commercial and Medicaid pediatric patients by age.
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Figure 2 Proportion of Medicaid pediatric patients receiving various treatments by category.
Abbreviations: COX-2, cyclooxygenase-2; ER, extended release; IR, immediate release; NSAID, nonsteroidal anti-inflammatory drug.
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Figure 3 Proportion of commercially insured pediatric patients receiving various treatments by category.
Abbreviations: COX-2, cyclooxygenase 2; ER, extended release; IR, immediate release; NSAID, nonsteroidal anti-inflammatory drug.

those with Medicaid (Figure 2) and for 15.2% of those with
commercial insurance (Figure 3). In patients with orthopedic
conditions such as fracture or dislocation, IR opioids were
prescribed for 45.3% of those with Medicaid and for 27.3%
of those with commercial insurance. In that same orthopedic
population, NSAIDs were prescribed for 29.0% of those with
Medicaid and for 9.5% of those with commercial insurance.
ER opioids were rarely used. For patients with Medicaid,
prescriptions for ER opioids ranged from 0.02% to 0.09%
(Figure 2), whereas for patients with commercial insurance,
the prescription ranged from 0.01% to 0.04% (Figure 3).
Most treatments were used short-term, but duration of
treatment varied substantially according to the condition

and treatment type. For example, in commercially insured
patients, 97.7% of IR opioids were prescribed for less than 30
days compared with 66.1% of ER opioids, 71.0% of NSAIDs,
and 48.3% of nonanalgesics; in patients with Medicaid insur-
ance, the corresponding percentages were 97.4%, 61.3%,
87.7%, and 54.0%, respectively (Tables 1 and 2).

Discussion

Describing the prevalence of conditions causing pain in
children and associated treatment patterns will contribute
to an understanding of the complexities associated with
managing such patients. Professional organizations such
as the American Pain Society Pediatric Chronic Pain Task
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Table | Duration of treatment among patients in the age group of 0—16 years in Medicaid-eligible patients
Treatment Medicaid-eligible patients
All patients 0 to <6 years 6 to <12 years 12 to 16 years
N % N % N % N %
IR Opioid
<30 days 339,490 97.4 128,930 96.8 125,995 97.7 84,565 98.1
30<60 days 8149 23 4082 3.1 2514 1.9 1553 1.8
60<90 days 523 0.2 168 0.1 274 0.2 8l 0.1
90+ days 341 0.1 67 0.1 233 0.2 41 0.0
ER Opioid
<30 days 306 61.3 285 63.3 10 357 I 524
30<60 days 148 29.7 129 28.7 14 50.0 5 238
60<90 days 27 5.4 22 4.9 3 10.7 9.5
90+ days 18 36 14 3.1 I 36 3 143
IR+ER Opioid
<30 days 1260 75.6 174 6838 807 76.1 279 788
30<60 days 245 14.7 54 21.3 141 133 50 14.1
60<90 days 59 35 15 5.9 34 32 10 2.8
90+ days 103 6.2 10 4.0 78 74 15 4.2
COX-2 Inhibitor
<30 days 154 26.1 3 5.8 131 328 20 14.3
30<60 days 307 51.9 27 519 214 53.6 66 47.1
60<90 days 41 6.9 8 15.4 17 43 16 1.4
90+ days 89 15.1 14 26.9 37 9.3 38 27.1
NSAIDs
<30 days 269,877 87.7 120,003 95.3 92,863 80.0 57,011 86.9
30<60 days 34,234 1.1 5386 43 21,096 18.2 7752 11.8
60<90 days 2064 0.7 289 0.2 1318 1.1 457 0.7
90+ days 1490 0.5 289 0.2 824 0.7 377 0.6
Nonanalgesics
<30 days 230,314 54.0 112,290 70.6 49,362 385 68,662 49.2
30<60 days 109,179 25.6 28,356 17.8 42,772 333 38,051 27.3
60<90 days 23,793 5.6 4842 3.0 10,260 8.0 8691 6.2
90+ days 63,562 14.9 13,608 8.6 25915 20.2 24,039 17.2

Abbreviations: COX-2, cyclooxygenase 2; ER, extended release; IR, immediate release; NSAIDs, nonsteroidal anti-inflammatory drugs.

Force call for studies of the epidemiology and treatment of
chronic pain in children as part of a larger research agenda
to understand complex chronic pain conditions in this special
population.!! Our study provides a unique perspective, using
2 large-scale databases to describe the prevalence of painful
conditions in children and associated prescription treatment.
Findings from this study can be used to inform the design
of clinical trials for pediatric pain as well as education for
pediatric health care professionals.

Pharmacological treatments for conditions associated with
pain in children vary substantially according to condition,
treatment type, insurance, and age of the patient. Previous
epidemiological studies in this field are limited due to inpatient
characteristics or reports of survey data.!>!>!3 This is the first
study which analyzed data on such a large scale, using 2 data-
bases of over 30 million pediatric patients to describe the preva-
lence and treatment of painful conditions. The data presented
here differ from the data presented in previous reports regarding

the prevalence of pediatric pain, as these data were analyzed on
the basis of conditions and diagnoses associated with pain in
children. This unique approach is limited to the reported ICD-
9-CM codes associated with the identified conditions.

A major finding of this study is the variation in prescribing
patterns between commercially insured and Medicaid-insured
patients. In general, the proportion of prescribed analgesic
and nonanalgesic drugs was nearly twice as high in Medicaid-
insured patients as in commercially insured patients. This
difference was particularly observed for NSAIDs. One pos-
sible explanation for this is that Medicaid patients may be
prescribed medications that can be obtained over the counter
to ensure that they receive those medications. This may also
explain why the prevalence of nonanalgesic prescriptions was
much higher among Medicaid-insured patients than among
commercially insured patients.

Prescription medications and treatment duration varied
considerably according to patient age, condition, and insur-
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Table 2 Duration of treatment among patients in the age group of 0—16 years in commercially insured patients

Treatment Commercially insured patients
All patients 0 to <6 years 6 to <12 years 12 tol 6 years
N % N % N % N %

IR Opioid

<30 days 795,256 97.7 148,417 96.0 194,821 97.8 452,018 98.3

30<60 days 16,936 2.1 5980 39 4157 2.1 6799 1.5

60<90 days 830 0.1 171 0.1 128 0.1 531 0.1

90+ days 684 0.1 11 0.1 122 0.1 451 0.1
ER Opioid

<30 days 323 66.1 231 72.6 19 57.6 73 52.9

30<60 days 144 294 74 233 13 394 57 41.3

60<90 days 13 27 10 3.1 0 0.0 3 22

90+ days 9 1.8 3 0.9 | 3.0 5 3.6
IR+ER Opioid

<30 days 4239 80.1 167 739 460 77.7 3612 80.7

30<60 days 680 12.8 37 16.4 8l 13.7 562 12.6

60<90 days 133 2.5 10 4.4 16 2.7 107 24

90+ days 243 4.6 12 5.3 35 5.9 196 44
COX-2 Inhibitor

<30 days 1519 313 8 7.8 115 19.0 1396 337

30<60 days 2569 529 50 48.5 322 53.2 2197 53.0

60<90 days 270 5.6 9 8.7 37 6.1 224 5.4

90+ days 495 10.2 36 35.0 131 21.7 328 79
NSAIDs

<30 days 244,114 71.0 14,954 86.0 40,209 71.4 188,951 70.0

30<60 days 90,726 26.4 1716 9.9 14,304 25.4 74,706 27.7

60<90 days 4813 1.4 216 1.2 862 1.5 3735 1.4

90+ days 4115 1.2 511 29 976 1.7 2628 1.0
Nonanalgesics

<30 days 400,108 48.3 139,671 782 105,240 54.6 200,624 46.2

30<60 days 216,107 26.1 24,164 13.5 42,716 222 123,344 28.4

60<90 days 49,838 6.0 3310 1.9 9868 5.1 28,053 6.5

90+ days 162,916 19.6 11,421 6.4 34,867 18.1 81,784 18.9

Abbreviations: COX-2, cyclooxygenase 2; ER, extended release; IR, immediate release; NSAIDs, nonsteroidal anti-inflammatory drugs.

ance provider. Variation in opioid prescription for pediatric
inpatients was demonstrated in a recent epidemiological
study, with 41.2% of the hospitalized patients exposed to opi-
oids, yet exposure proportion and length varied significantly.'s
The authors concluded that the variation in opioid exposure
presented an opportunity to improve clinical practice regard-
ing the use of opioids in pediatric patients.'> The variability of
outpatient prescriptions for analgesics and other medications
demonstrated in our study also suggests an opportunity to
impact clinical practice through education or clinical trials,
as outpatient prescriptions varied significantly among clinical
conditions and between payer groups.

The variation of treatment between patients with com-
mercial insurance and those with Medicaid is worthy of
additional analysis. The differences may be related to outpa-
tient prescription coverage, severity of disease managed in
the outpatient setting, complexity, or severity of the disease
of Medicaid recipients, or preferences of the providers who

are managing these patients. Although the US pediatrician
survey demonstrated that physicians with higher percentages
of Medicaid-insured patients were less likely to prescribe
opioids, our study demonstrates that larger percentages of
Medicaid-insured patients are receiving prescriptions for opi-
oids, as well as other prescription medications. Research has
shown that many pediatric Medicaid recipients are medically
complex, and among the group of children with the highest
Medicaid expenditures, medical complexity is a common
characteristic.'® With cost of pharmacy as a substantial con-
tributor to overall expenses for pediatric Medicaid recipients,
further analysis may be needed to explore the differences in
treatment patterns. !’

Limitations

The use of insurance claims data and third-party databases is
limited to the identification and use of ICD-9-CM codes that are
associated with conditions related to pain in children. Our study
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does not evaluate severity of pain as well as it does not associate
treatment with severity. In this study, we used data from health
care claims, which has some limitations. For example, we were
unable to conclusively establish an indication for a given pre-
scription, since prescriptions for some treatments, particularly
nonanalgesics, may be used for conditions other than pain.
Claims data also do not capture over-the-counter analgesics
such as nonprescription NSAIDs and acetaminophen, which
are likely to be commonly used in children. Finally, data on
prescription duration may overestimate actual use.

Conclusion

Conditions associated with pain in children are relatively
common, especially in older children. Outpatient analgesic
treatments were prescribed in less than half of the patients
with conditions known to cause pain in this study. Analgesic
treatments varied substantially according to the condition,
insurance type, and age of the patient, and outpatient non-
analgesic treatments were used slightly more frequently than
opioid analgesics.

Acknowledgments

This study was funded by the Purdue Pharma L.P. Medi-
cal editing support was provided by Richa Attre, PhD. The
interim abstract of this paper was previously presented at 2
scientific conferences as 1) Wallace L, Baldridge S, Matsuno
R. Epidemiology of conditions associated with pain and the
use of analgesic and non-analgesic treatments in pediatrics
[abstract 140]. Paper presented at: 2014 PAINWeek; Septem-
ber 3-6,2014; Las Vegas, NV; and 2) Wallace L, Baldridge S,
Matsuno R. The epidemiology of outpatient pain treatment
in pediatrics [abstract NM-328]. Paper presented at: Society
for Pediatric Anesthesia (SPA) and American Academy of
Pediatrics (AAP); March 7-9, 2014; Ft. Lauderdale, FL. The
poster’s abstract was published in “Poster Abstracts” in 2014
Pediatric Anesthesiology. http://www?2.pedsanesthesia.org/

meetings/2014winter/syllabus/submissions/aandp/nonmods/
NM-328.pdf.

Author contributions
All authors were involved in the study conception and design,
acquisition of data, and analysis and interpretation of data;

drafted and revised the manuscript for intellectual content;
approved the final version to be published; and agree to be
accountable for all aspects of the work.

Disclosure

All authors were employees of Purdue Pharma at the time
of the research and writing of the manuscript. The authors
report no other conflicts of interest in this work.

References

1. Kozlowski LJ, Kost-Byerly S, Colantuoni E, et al. Pain prevalence,
intensity, assessment and management in a hospitalized pediatric
population. Pain Manag Nurs. 2014;15(1):22-35.

2. Coffelt TA, Bauer BD, Carroll AE. Inpatient characteristics of the child
admitted with chronic pain. Pediatrics. 2013;132(2):e422—e429.

3. King S, Chambers CT, Huguet A, et al. The epidemiology of chronic
pain in children and adolescents revisited: a systematic review. Pain.
2011;152(12):2729-2738.

4. Slater ME, De Lima J, Campbell K, Lane L, Collins J. Opioids for
the management of severe chronic nonmalignant pain in children: a
retrospective 1-year practice survey in a children’s hospital. Pain Med.
2010;11(2):207-214.

5. Fortier MA, MacLaren JE, Martin SR, Perret-Karimi D, Kain ZN. Pedi-
atric pain after ambulatory surgery: where’s the medication? Pediatrics.
2009;124(4):e588-e595.

6. Berde CB, Sethna NF. Analgesics for the treatment of pain in children.
N Engl J Med. 2002;347(14):1094-1103.

7. Goodman JE, McGrath PJ. The epidemiology of pain in children and
adolescents: a review. Pain. 1991;46(3):247-264.

8. Thompson LA, Knapp CA, Feeg V, Madden VL, Shenkman EA. Pediatri-
cians’ management practices for chronic pain. J Palliat Med. 2010;13(2):
171-178.

9. U. S. Department of Health & Human Services. Fiscal year 2016 bud-
get in brief: strengthening health and opportunity for all Americans.
Available from: https://www.hhs.gov/sites/default/files/budget/fy2016/
fy-2016-budget-in-brief.pdf. Accessed Januaryl5, 2018.

10. Kuo DZ, Hall M, Agrawal R, et al. Comparison of health care spending
and utilization among children with Medicaid insurance. Pediatrics.
2015;136(6):e5121-e1529.

11. American Pain Society, Pediatric Chronic Pain Task Force. Assessment
and management of children with chronic pain: a position statement
from the American Pain Society. Available from: http://americanpain-
society.org/uploads/get-involved/pediatric-chronic-pain-statement.pdf.
Published January 4, 2012. Accessed January 17, 2018.

12. Huguet A, Mir6 J. The severity of chronic pediatric pain: an epidemio-
logical study. J Pain. 2008;9(3):226-236.

13. Zernikow B, Wager J, Hechler J, et al. Characteristics of highly impaired
children with severe chronic pain: a 5-year retrospective study on 2249
pediatric pain patients. BMC Pediatr. 2012;12:54.

14. Roth-Isigkeit A, Thyen U, Raspe HH, Stéven H, Schmucker P. Reports
of pain among German children and adolescents: an epidemiological
study. Acta Paediatr. 2004;93(2):258-263.

15. Womer J, Zhong W, Kraemer FW, et al. Variation of opioid use in pedi-
atric inpatients across hospitals in the U.S. J Pain Symptom Manage.
2014;48(5):903-914.

submit your manuscript

920

Dove

Journal of Pain Research 2018:11


www.dovepress.com
www.dovepress.com
www.dovepress.com
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww2.pedsanesthesia.org%2Fmeetings%2F2014winter%2Fsyllabus%2Fsubmissions%2Faandp%2Fnonmods%2FNM-328.pdf&data=01%7C01%7CStacy.Baldridge%40pharma.com%7Cd60b6875f1ab4687432b08d5385ac1c3%7C4674d5b9bf034d67af0b4bcc9f6f6a0f%7C0&sdata=u4Mbi1uqnopL1Nqdq%2BWpEAVlUiTlpm9ln7vx5omGDK8%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww2.pedsanesthesia.org%2Fmeetings%2F2014winter%2Fsyllabus%2Fsubmissions%2Faandp%2Fnonmods%2FNM-328.pdf&data=01%7C01%7CStacy.Baldridge%40pharma.com%7Cd60b6875f1ab4687432b08d5385ac1c3%7C4674d5b9bf034d67af0b4bcc9f6f6a0f%7C0&sdata=u4Mbi1uqnopL1Nqdq%2BWpEAVlUiTlpm9ln7vx5omGDK8%3D&reserved=0
https://na01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww2.pedsanesthesia.org%2Fmeetings%2F2014winter%2Fsyllabus%2Fsubmissions%2Faandp%2Fnonmods%2FNM-328.pdf&data=01%7C01%7CStacy.Baldridge%40pharma.com%7Cd60b6875f1ab4687432b08d5385ac1c3%7C4674d5b9bf034d67af0b4bcc9f6f6a0f%7C0&sdata=u4Mbi1uqnopL1Nqdq%2BWpEAVlUiTlpm9ln7vx5omGDK8%3D&reserved=0

Dove Treatment of pediatric pain

Journal of Pain Research Dove

Publish your work in this journal

The Journal of Pain Research is an international, peer reviewed, open ~ The manuscript management system is completely online and includes
access, online journal that welcomes laboratory and clinical findings  a very quick and fair peer-review system, which is all easy to use. Visit
in the fields of pain research and the prevention and management  http://www.dovepress.com/testimonials.php to read real quotes from
of pain. Original research, reviews, symposium reports, hypoth-  published authors.

esis formation and commentaries are all considered for publication.

Submit your manuscript here: https://www.dovepress.com/journal-of-pain-research-journal

Journal of Pain Research 2018:11 submit your manuscript 921

Dove


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

	_Hlk497829201
	_Ref504378952
	_Hlk498676826

	Publication Info 4: 


