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Abstract

Study Objective—The purpose of this study is to determine whether older adults presenting to
the Emergency Department (ED) with pain are less likely to receive pain medication than younger
adults.

Methods—~Pain-related visits to US EDs were identified using reason-for-visit codes from 7
years (2003-2009) of the National Hospital Ambulatory Medical Care Survey. The primary
outcome was the administration of an analgesic. The percentage of patients receiving analgesics in
four age groups were adjusted for measured covariates including pain severity.

Results—~Pain-related visits accounted for 88,031 (46.9%) of ED visits by patients 18 or older
during the 7-year period. There were 7,585 pain-related ED visits by patients 75 or older,
representing an estimated 3.65 million US ED visits annually. Comparing survey-weighted
unadjusted estimates, pain-related visits by patients 75 or older were less likely than visits by
patients 35-54 to result in administration of an analgesic (49% vs. 68.3%) or an opioid (34.8% vs.
49.3%). Absolute differences in rates of analgesic and opioid administration persisted after
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adjustment for sex, race/ethnicity, pain severity and other factors and multiple imputation of
missing pain severity data, with visits by patients 75 and older being 19.6% (95% ClI,
17.8%-21.4%) less likely than visits by patients age 35-54 to receive an analgesic and 14.6%
(95% Cl, 12.8%-16.4%) less likely to receive an opioid.

Conclusion—~Patients 75 and older with pain-related ED visits are less likely to receive pain
medication than patients age 35-54.
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Geriatrics; Pain; Emergency Treatment

INTRODUCTION

Background and Importance

Pain is common in older adults, with pain occurring on most days in one month during the
past year in 20—40% of older individuals.2-2 Pain is also a morbid condition in older
individuals and associated with poor physical function, falls, and mortality.3-> In the United
States, emergency departments (EDs) play a critical role in providing treatment for acute
pain, because they are open 24 hours a day, provide universal access to care, and have the
capacity to treat a wide range of illnesses and injury using a full range of analgesic
medication. Older adults are a large and growing subgroup of ED patients.5:/

Unfortunately, ED patients often receive inadequate pain treatment,8° and some populations
are less likely to receive pain medication than others.10-12 Reports from individual sites!3-16
and studies of specific conditions!”:18 suggest that older adults are also less likely to receive
adequate pain treatment in the ED. A recently published study identifying an association
between long-term opioid use and mortality in older adults has raised concerns about the use
of opioids in older adults but also prompted others to point out the limitations in existing
evidence regarding optimal pain management in this population.1920 The effective
management of pain in older adults remains a priority, and further understanding of the
epidemiology of pain management in older adults is needed.

Goal of this Investigation

The objective of this study is to compare ED pain treatment in older adults vs. younger
adults using data that represents ED care across the United States, with comparisons by type
of analgesic and by pain severity.

MATERIALS AND METHODS

Study Design and Administration

We evaluated national survey data on ED visits over 7 years (2003-2009) collected by the
National Hospital Ambulatory Medical Care Survey (NHAMCS). The NHAMCS is an
annual survey of ambulatory care services at US hospitals designed by the National Center
for Health Statistics and administered by the US Census Bureau. The NHAMCS uses a 4-
stage probability sample design to collect a nationally-representative sample of all ED visits
at non-institutional general and short-stay hospitals, excluding federal, military, and
Veterans Administration hospitals. Ratings of pain severity, an important covariate, were not
collected during 2001 and 2002. Thus we limited our analyses to 2003 to 2009.

During the 7 years for which data were analyzed, annual NHAMCS surveys were conducted

at 357 to 550 participating hospitals. Visit information at sampled hospitals was collected by
hospital staff members during randomly assigned 4-week reporting period. Data collection is
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monitored by NHAMCS field representatives and then checked manually and by computer
algorithm to ensure data consistency. Details of the NHAMCS methodology are available
from the National Center for Health Statistics.2! This study was exempted from formal
review by the institutional review board at The University of North Carolina at Chapel Hill.

Study Sample: Pain-Related Emergency Department Visits

For each ED patient visit in the NHAMCS database, up to 3 reasons for visit (i.e. chief
complaints) are recorded using a standardized reason for visit (RFV) classification system.2!
Patient visits were selected for inclusion in this study if one or more of their RFV
classifications included the following terms: pain; painful; pain and related symptoms; pain,
aching, soreness, or tenderness; and pain, ache, soreness, or discomfort. Visits were also
included if they had one or more RFV classifications related to burn, fracture or dislocation,
or migraine headaches, because these conditions are almost always painful. Secondary
analyses examined pain treatment in patients with specific pain severity categories and
patients admitted to the hospital or discharged to home.

Primary Predictor: Age Categories

Covariates

Because we were interested in comparing pain treatment in younger vs. older adults,
analyses were limited to visits by patients age 18 years and older. Patients age 75 or older
were defined as the oldest adults; patients less than 75 were divided into the following three
age groups: 18-34, 35-54, 55-74. Age was evaluated as a categorical variable in all
analyses to allow detection of non-linear or threshold effects.

To adjust for known or potential influences on ED pain treatment, analyses were adjusted
for pain severity, sex,2? race/ethnicity,10 hospital admission, provider type,23 hospital
location, 10 hospital ownership,19 and year of visit.10 Pain severity was categorized as
“none,” “mild,” “moderate,” or “severe” for 2003—-2008. For 2009, pain severity was
reported by NHAMCS using an 11 point numeric rating scale. Consistent with the scale used
internally by NHAMCS for prior years,24 we defined pain scores of 1-3 as mild, 4-6 as
moderate, and 7-10 as severe. Patient race and ethnicity were determined by hospital staff
according to each hospital’s usual practice including “knowledge of the patient or from
information in the medical record.”? Race and ethnicity were categorized as non-Hispanic
white (white), non-Hispanic black (black), Hispanic, or other. Admission to the hospital
included admission to an observation unit. Provider type was divided into 3 categories:
physician or attending; intern or resident; and mid-level provider (i.e. physician assistant or
nurse practitioner). Hospital location was categorized into four regions: Northeast; South;
Midwest; and West. Hospital ownership was categorized as voluntary nonprofit, government
(non-Federal), and proprietary. All covariates were treated as categorical variables except
for year of visit, which was treated as a continuous variable.

Outcome Measures

For each visit, up to 8 medications administered during the visit or prescribed at discharge
are recorded in the NHAMCS database. All 8 medication data fields were completed in <1%
of pain-related visits by patients 18 or older during the 7 study years, indicating that this
limit on the recording of medications did not result in a meaningful loss of medication
administration information. The primary outcome was the receipt of any analgesic, defined
as an opioid, nonsteroidal anti-inflammatory drug (NSAID), or acetaminophen. Secondary
outcomes included the specific receipt of an opioid or an NSAID. Tramadol was classified
as an opioid.2> Both aspirin and selective COX-2 inhibitors were classified as NSAIDs.
Muscle relaxants and benzodiazepines were not classified as analgesics, and the
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administration of these medications was not included in analyses. The administration of a
medication was determined by searching the variables drugidl, drugidZ, etc. using generic
drug codes provided by NHAMCS.

From 2005-2009, NHAMCS further characterized medication as being administered in the
ED or given as a prescription at discharge. The primary analysis was conducted on data
from all 7 years without regard to whether the medication was administered in the ED or
prescribed at discharge. Discharge prescriptions for opioids were analyzed separately for
visits from 2005-2009. Discharge prescriptions for non-opioid analgesics were not
examined because prescriptions are not necessary and often not given for these medications.
Data from years 1999-2002 were used to demonstrate trends in pain management over time.
These years only included 6 medication fields.

Primary Data Analysis

RESULTS

All analyses were conducted using Stata IC 11.0 (StataCorp LP, College Station, Texas)
survey procedures with the weights, strata, and primary sampling unit design variables
provided by NHAMCS. Our primary analyses examined the relationship between age
category and the administration of any analgesic. We first present raw percentages of pain-
related visits in the study sample in which an analgesic was administered by age category
and type of analgesic. We then present weighted percentages of patients receiving analgesics
using the survey design and weights. A Poisson regression model was then used to obtain
adjusted percentages of pain-related visits in which pain medication was administered.
Adjusted percentages were calculated at the mean value of each of the covariates, with
adjustment for pain severity, sex, race/ethnicity, hospital admission, provider type, hospital
location, hospital ownership and year of visit.

Pain severity data were missing for 18% (range: 14%-26%) of the patients during the 7
years. Rates of missing data for other variables were low. The presence of missing pain
severity data was modeled using a survey logistic regression. Certain survey items were
significantly associated (a=0.05) with missing data, including age category, abdominal pain,
generalized pain, administration of an analgesic, provider type, and year of visit. These
relationships indicate that the presence of missing pain severity data was not completely
random. However, the presence of missing pain severity data was not associated with other
sites of pain (e.g. head, neck, chest, or extremity), and there was no difference in the
frequency of missing data between patients with and without fractures. These results suggest
that the probability of pain severity data being missing was not dependent on unobserved
pain severity values. Thus, in addition to a complete case analysis, multiple imputation
(M1)26 was performed to estimate missing pain severity data and results using these
imputations are also presented. M1 was performed using the /ce and mim commands
developed for STATA 11.0%7 using 5 imputed data sets. Secondary analyses evaluated the
relationships between age category and receipt of an opioid or an NSAID in the ED or
receipt of a discharge prescription for an opioid and the relationships between age category
and analgesic administration in the ED according to pain severity, patient disposition
(admitted vs. discharged), and year of visit.

Characteristics of Study Subjects

A pain-related RFV code was recorded for 88,031 ED visits by patients age 18 or older,
representing an estimated 42.7 million pain-related ED visits each year during the study
period (46.9% of all ED visits by adults). Patients 75 or older made 7,585 pain-related ED
visits during the study period, representing an estimated 3.65 million US ED visits annually.
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Among pain-related visits by patients 75 or older, whites made 80.9% of visits and females,
66.2% (Table 1). Compared to younger adults, the oldest adults were more likely to visit for
pain in the chest or lower extremity, less likely to visit for headache, and more likely to be
admitted. Of those visits with recorded pain severity, approximately two-thirds (68.9%) of
patients age 75 and older had pain that was moderate or severe.

Main Results

For adults of all ages with pain-related visits, an analgesic was administered at 63.6% (95%
Cl, 62.7%-64.5%) of pain-related visits, an opioid analgesic was administered at 44.3%
(95% Cl, 42.8%-45.8%), and an NSAID was administered at 28.5% (95% CI, 27.7%—
29.3%). Pain-related visit by the oldest patients were less likely to result in analgesic or
opioid administration than visits by middle-aged patients (Figure 1). Specifically, using
survey weighted unadjusted data, pain-related visits by patients 75 and older were 19.3%
(95% CI, 17.3%—21.3%) less like than visits by patients age 35-54 to result in
administration of an analgesic (Table 2). These absolute differences remained after M1 of
pain severity and adjustment for pain severity, sex, race/ethnicity, hospital admission,
provider type, hospital location, hospital ownership, and year of visit, with pain-related
visits by patients 75 and older still being 19.6% (95% CI, 17.8%-21.4%) less likely than
visits by patients 35-54 to receive an analgesic. Lower frequencies of pain medication
treatment for visits by patients 75 and older as compared to visits by patients age 35-54
were present for opioids (14.6%, 95% ClI, 12.8%-16.4%) and NSAIDs (17.5%, 95% ClI,
16.1%-19.0%) and for all four categories of pain severity (Table 3). Even among patients
who reported severe pain, visits by patients 75 and older were 12.4% (95% CI, 9.5%—
15.2%) less likely to result in the administration of an analgesic than visits by patients age
35-54. Differences in ED analgesic administration rates for visits by patients 75 and older
vs. patients 35-54 were also present for both admitted (18.3%, 95% Cl, 14.9%-21.7%) and
discharged (17.7%, 95% CI, 15.5%-19.8%) patients. For pain-related ED visits, the
frequency of analgesic and opioid administration increased from 1999 to 2009 (Figures 2a,
2b), but treatment differences between the oldest and younger patients remained.

LIMITATIONS

Some limitations of our analyses result from the limited clinical information provided in the
NHAMCS database. The NHAMCS provides a single pain score for each patient visit but
the time during the ED visit when this pain score is assessed is not defined and may occur
either before or after pain medications are administered. For the same reason, we were not
able to assess changes in pain symptoms during the ED visit or assess the adequacy of
analgesia among patients who did receive pain medication. We were also not able to
describe delays in the administration of opioids, which have been described as a problem for
ED patients? and serve as a potential measure of the quality of ED care. For patients who did
not get analgesics, we do not know whether patients were offered medications and declined
or were never offered medications. We also do not know which patients received pain
medication during ambulance transport. However, since pain scores are obtained in the ED,
any benefit of prehospital analgesia should be reflected in and adjusted for by ED pain
severity ratings. Missing pain severity scores may introduce bias into the analyses of pain
medication administration for all pain-related ED visits; we used MI in order to address this
potential bias. We did not adjust the results for chief complaint, which may have affected
analgesic administration directly or through an interaction with pain severity. The inclusion
of aspirin as an NSAID in our analyses may have slightly inflated the estimate of pain
medication use because aspirin is commonly provided to patients with chest pain as an anti-
platelet agent rather than as an analgesic.
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Our definition of pain treatment did not include the use of topical, local, or regional
analgesia or non-pharmacologic therapies such as immobilization, ice, or massage. Regional
analgesia and non-pharmacologic therapy have the potential to play important roles in ED
pain management, particularly in older patients who are at high risk of adverse effects from
systemic analgesia.28 Non-inclusion of these alternative forms of pain management may
have led us to underestimate the proportion of patients receiving treatment for pain.
However, we believe that at present non-pharmacologic therapies other than immobilization
are rarely utilized in the ED. The results presented in figures 2a and 2b are based on 6
medications recorded by NHAMCS for 1999-2002 and 8 medications recorded for 2003—
2009. Between 2003 and 2009, 1.9% of all patients and 4.5% of patients age 75 or older had
data in either medication fields 7 or medication fields 7 and 8, but only 1.1% and 1.2%,
respectively, contained any pain medication information. Thus the inclusion of two
additional medication fields for the later years is unlikely to have made more than a small
contribution to the observed trends in the frequencies of analgesic and opioid administration
over time.

DISCUSSION

In this analysis of national trends in ED practice, more than half of all pain-related visits by
patients 75 or older and a third of those with severe pain did not receive an analgesic.
During the 7 years analyzed, visits by patients 75 or older were approximately 19% less
likely to receive pain medication than were visits by patients 35-54. This estimate remained
after adjustment for measurable confounders including pain severity. These estimates
suggest that of 6 adults age 75 or older presenting to an ED with pain, 1 fewer would receive
analgesic treatment than if all 6 patients were middle-aged. Pain-related visits for the oldest
adults were also less likely to result in the administration of an opioid or an NSAID, and
differences were present regardless of pain severity or whether the patient was being
admitted or discharged. Differences in the frequency of analgesic administration between
the oldest and younger patients persisted across the study period. Pain-related visits by
adults age 18-34 and adults 55-74 were also significantly less likely to receive pain
medication than patients age 35-54, but the difference was less pronounced in these age
groups than for the oldest age group.

Our results are consistent with those from single-site studies which found lower rates of
opioid administration for older adults for all pain-related visits!® and lower rates of
discharge prescriptions for opioids for older adults.1* No prior study has reported lower rates
of administration of analgesics in general for all types of pain-related ED visits for older
adults. Thus, the present report extends the findings of prior studies and identifies
oligoanalgesia in older ED patients in the US as a general phenomenon. Our findings add to
the body of literature which is the basis for the recent /nstitute of Medicine report which
describes the enormous burden of pain in the US and calls for a “transformation in the way
pain is understood, assessed, and treated.”2°

A number of factors may contribute to reduced pain treatment in older adults. Emergency
providers may choose not to given analgesics to older adults because of concerns about
potential short term39:31 or long term19:32-35 adverse effects. However, the observed
difference in pain medication administration rates among admitted patients suggests that
concerns about side effects in older adults do not entirely explain differences in rates of
analgesia administration because providers concerns about side effects such as falls and
sedation should be reduced for admitted patients. Because severe illness or injury is more
common in older adults, there may be increased attention placed on diagnostics and less
attention on treating pain for these patients.? In this context, patient self-advocacy may be an
important determinant of receiving pain treatment, and older patients may be less effective
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advocates than younger patients for the treatment of their pain. Documentation of pain
severity is more often missing for older adults, and patients with missing pain severity
scores are less likely to receive analgesics,3% suggesting that providers are less attentive to
pain in older ED patients. In some older adults, patient failure to request analgesics or
provider failure to recognize pain may be due to cognitive impairment.3” These potential
barriers to care may be further compounded by limited formal training of emergency
providers in the care of older adults.38

The treatment of pain in older adults is important not only to achieve an immediate
reduction in suffering but also because untreated pain may impact long term health
outcomes. Patients who present to the ED with pain and don’t receive treatment are likely to
leave the ED with pain.3? Persistent pain in older adults is associated with decreased quality
of life,%0 impaired function,*! poor sleep,? decreased balance,? increased falls,* and
mortality,® perhaps mediated through increased stress*3 or pain’s effect on function.4
However, effective management of acute pain is associated with reduced persistent pain and
improved function at 6 months in older patients following orthopedic surgery,* suggesting
that treating acute pain in ED patients has the potential to improve long term outcomes.
Because of the negative effects of pain in older adults and the potential to reduce persistent
pain by treating acute pain, the effective management of acute pain in this population is an
important priority.

We found that pain-related visits by adults age 75 or older are less likely to result in
analgesic treatment than visits by middle-aged adults, even after adjusting for pain severity.
Our results suggest that additional efforts are needed to understand and overcome obstacles
to the treatment of acute pain in older adults in the United States. In particular, additional
research is needed to better define the relationship between analgesic administration for
acute pain and long term health outcomes, determine the frequency of and risk factors for
adverse effects from the short term use of analgesics, develop strategies to minimize adverse
effects, and incorporate pharmacologic therapy into a multidisciplinary approach to pain
management for this large, growing, and vulnerable population.
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Figure 1.

Percentage of Emergency Department Pain-Related Visits by Adults in Which Any
Analgesic or an Opioid was Administered by Patient Age in 5 Year Increments, NHAMCS
1999-2008.
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Figures 2a, 2b. Percentage of Emergency Department Pain-Related Visits in Which an

Analgesic (a) and an Opioid (b) were Prescribed, by Age Category and Survey Year,
NHAMCS 1999-2008.
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Table 1
Characteristics of Pain-Related US Emergency Department Visits, 2003-2009, by Age Category.

Characteristic 18-34 (n=32,687)2 35-54 (n=32,564)8 55-74 (n=15,195)2 >75 (n=7,585)&
Sex (%)
Male 37.2 43.8 43.0 338
Female 62.3 56.2 57.0 66.2

Race/ethnicityb (%)

Non-Hispanic White 59.3 62.1 68.6 80.9
Non-Hispanic Black 24.7 24,5 19.0 10.5
Hispanic® 134 109 9.4 6.0
Asian/Other 2.7 2.6 3.1 2.6
Type of pain (%)d
Head®€ 22.0 18.6 12.9 9.6
Neck 54 5.2 4.2 2.7
Chest 9.3 16.8 24.2 23.9
Abdomen 35.4 26.9 26.8 27.9
Back 14.9 16.3 12.5 11.0
Lower Extremity 116 151 17.4 22.0
Upper Extremity 104 114 11.8 111
Generalized 3.7 33 29 2.7
Other 17 1.9 1.9 15

Severity of Pain (%)

None 3.2 3.3 5.9 9.8
Mild 118 10.8 13.1 13.9
Moderate 31.0 29.3 29.3 28.0
Severe 36.6 39.6 32.8 24.4
Not reported/unknown 175 17.0 18.9 23.8

Provider Type (%)
Physician/Attending 88.6 89.7 92.1 94.6

Intern/Resident 1.6 1.6 1.6 1.2
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Characteristic 18-34 (n=32,687)2 35-54 (n=32,564)2 55-74 (n=15,195) 75 (n=7,585)3

Mid-level 9.8 8.7 6.2 41

Hospital Ownership

Voluntary non-profit 72.8 73.7 75.8 80.1
Government, non-Federal 16.1 16.6 145 11.4
Proprietary 111 9.7 9.7 8.4
Hospital Admission (%) 5.0 111 24.4 36.5

a _— Lo A . .
Numbers indicate the number of observations in the data set for all 7 years. All percentages in this table are calculated using survey weights.
b o T .
N=84,411 (~4% missing race/ethnicity information)
c N .
Includes all persons of any race who are of Hispanic ethnicity.

Derived from reason for visit classification codes, not mutually exclusive.

e . .
Includes eye, ear, mouth, tongue, throat, nose, and sinus pain.
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Table 2

Page 14

Predicted Percentages? of Patients Receiving an Analgesic, an Opioid, an NSAID, or a Discharge Prescription
for an Opioid During a Pain-Related Emergency Department Visit by Age Group.

Age Subgroup  Raw 9P Weighted % (95% CI)¢  Adjusted % (95% CI)&9€  MI Adjusted (95% CI1)96Cd:f
Any Analgesic
all 63.2 63.6 (62.7-64.5) 64.5 (63.7-65.4) 62.0 (61.2-62.8)
18-34 63.9 64.8 (63.8-65.7) 65.5 (64.5-66.4) 63.3 (62.4-64.2)
35-54 67.6 68.3 (67.2-69.4) 69.0 (68.0-69.9) 66.8 (65.8-67.7)
55-74 59.2 59.8 (58.5-61.0) 60.7 (59.5-61.9) 58.0 (56.9-59.2)
>75 492 49.0 (47.4-50.7) 50.5 (48.7-52.3) 47.2 (45.7-48.8)
Opioid
all 4238 44.3 (42.8-45.8) 432 (41.9-44.4) 41.4 (40.2-42.6)
18-34 403 42.2 (40.4-44.0) 41.1 (39.6-42.6) 39.6 (38.1-41.1)
35-54 475 49.3 (47.6-51.1) 48.0 (46.6-49.4) 46.4 (45.0-47.8)
55-74 424 44.0 (42.3-45.6) 42,6 (41.1-44.1) 40.9 (39.5-42.3)
>75 343 34.8 (33.4-36.2) 34.0 (32.6-35.5) 31.8 (30.6-33.1)
NSAID
all 29.4 28.5 (27.7-29.3) 28.8 (28.0-29.6) 27.5 (26.7-28.2)
18-34 326 33.0 (32.0-33.9) 33.2(32.2-34.3) 32.2 (31.3-33.1)
35-54 321 31.8 (30.7-32.8) 31.8 (30.8-32.8) 30.7 (29.8-31.7)
55-74 23.9 23.3 (22.2-245) 23.3 (22.1-245) 221 (21.1-23.1)
275 14.6 14.1 (12.9-15.3) 14.4 (13.3-15.6) 13.2 (12.2-14.3)
Discharge Opioid9

all 25.8 26.6 (25.5-27.7) 20.9 (19.8-21.9) 20.5 (19.3-21.6)
18-34 27.2 28.9 (27.5-30.4) 25.7 (24.4-27.0) 25.2 (24.0-26.4)
35-54 28.7 30.1 (28.9-31.4) 24.3 (23.0-25.6) 24.0 (22.7-25.3)
55-74 223 231 (21.4-24.8) 14.9 (13.5-16.2) 15.0 (13.4-16.6)
>75 14.0 14.3 (12.9-15.7) 7.9 (6.7-9.0) 7.8 (6.6-9.0)

Cl=Confidence Interval; MI= Multiple Imputation

a_ . .
Predicted percentages calculated at the average of the covariates.

bSampIe patients only, not calculated using survey design and weights (n=88,031).

cAccounts for survey design and weights.
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dAdjusted for pain severity, sex, race/ethnicity, hospital admission, provider type, hospital location, hospital ownership, and year of visit.
eAdjusted n=69,218 (~18% of individuals missing pain severity score; ~4% race/ethnicity information)
fMI Adjusted n=88,031

gOnIy for survey years 2005-2009: Raw, Weighted, and M1 Adjusted n=61,560; Adjusted n=49,048
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