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Abstract

Pain is highly prevalent in healthcare settings, however disparities continue to exist in pain care 

treatment. Few studies have investigated if differences exist based on patient related 

characteristics associated with aging. The objective of this study was to determine if there are 

differences in acute pain care for older versus younger patients. This was a multicenter, 

retrospective, cross-sectional observation study of 5 emergency departments across the US 

evaluating the 2 most commonly presenting pain conditions for older adults - abdominal and 

fracture pain. Multivariable adjusted hierarchical modeling was completed. A total of 6,948 visits 

were reviewed. Older (≥65 years) and oldest (≥85 years) were less likely to receive analgesics 

when compared to younger patients (<65 years), yet older patients had greater reductions in final 

pain scores. When evaluating pain treatment and final pain scores, differences appeared to be 

based on type of pain. Older abdominal pain patients were less likely to receive pain medications, 
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while older fracture patients were more likely to receive analgesics and opioids when compared to 

younger patients. Differences in pain care for older patients appear to be driven by type of 

presenting pain.

Keywords

acute pain care; emergency department; geriatrics

1. INTRODUCTION

Disparities in the treatment of pain have been found across a spectrum of settings, 

conditions, and patient populations with most studies focusing on gender, racial and ethnic 

differences in care.[1; 4; 6; 7; 13; 17; 20] There has been less attention placed on differences 

that may exist based on age, in particular for older adults. With our aging population[5] and 

the greater prevalence of pain in this vulnerable cohort (up to 74% of community dwelling 

older adults reported pain in last 30 days)[18], there will be increasing demand and a need to 

address and improve the quality of pain care older adults receive.

Pain is one of the most common complaints clinicians encounter, especially in the 

emergency department (ED) where it is present in up to 78% of visits.[22] Data on the effect 

of age on acute pain assessment and management are conflicting and arise from studies of 

single health care settings or cities or conversely used national databases[11; 16] that did 

now allow for detailed review of acute pain care processes (e.g., documentation of pain 

levels, treatment of pain with analgesics, times to these processes, types of analgesics 

ordered, etc.). To date, no multicenter study has investigated patient related characteristics 

associated with acute pain care processes and how these differences may impact patient pain 

outcomes for older patients.

The objective of this study was to compare the quality of acute pain care in older versus 

younger adults and determine if differences exist based on patient characteristics and 

presenting condition. Understanding factors associated with acute pain treatment and 

whether or not these influence pain care processes will allow for the identification and 

subsequent targeting of factors to reduce pain and improve overall patient care.

2. METHODS

2.1.1 Design and Setting

This was a multi-center, retrospective, cross-sectional observational study of adult patients 

who presented with fractures or abdominal pain to 5 EDs across the United States. Four of 

the sites were considered urban, one suburban; 4 were in academic, tertiary care hospitals, 

while one was at a community hospital. Two sites were located in the Northeast region of 

the US, one in the Mid-Atlantic, one in the Rocky Mountain region, and one on the West 

Coast. To account for seasonal variation, included in the review were all adult visits made 

during the months of January, April, July and October of 2009 (January 1–January 31, 2009, 

April 1–April 31, 2009, July 1–July 31, 2009, and October 1–October 31, 2009). This study 

received IRB approval with waiver of informed consent at all 5 sites.
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2.1.2. Data collection

All 5 EDs utilize comprehensive electronic health records (EHR)(4 utilized ED Pulsecheck, 

PICIS, Inc. Wakefield, MA; 1 utilized Epic ASAP, Epic Systems Corporation, Verona, WI) 

for electronic patient tracking, physician and nursing documentation, and order entry. As 

such, all data entered into the systems at these 5 EDs are time stamped, and patient charting 

is organized according to presenting condition. Patient-related and pain care data were 

collected using both chart review and administrative reports that were created and shared at 

sites utilizing the same EHR, or standardized to match at the one site that utilized Epic. For 

chart review, the site-investigator at each site trained research assistants (RAs) to extract all 

data following 12 recommended criteria for medical record review studies.[24] All RAs had 

at least a 4-hour training session of the ED EHR process, shadowed the chart review process 

of the investigator, did test chart abstractions that were compared to those of the 

investigators, and were deemed qualified to abstract independently when test abstractions 

were completed with 95% agreement. These methods have been previously utilized and 

described by investigators for other studies evaluating the quality of ED pain care.[9; 10] 

RAs were blinded to the study hypothesis.

2.2 Participants

The cohort was comprised of adults aged 18 or older who presented to the ED with a chief 

complaint of pain and received a final primary diagnosis of the two most commonly 

presenting ED pain conditions, abdominal pain or fracture pain.[10] As had been done 

successfully in a previous study,[10] an automated text filter algorithm (Microsoft Excel, 

Microsoft Corp.) of the chief complaint and ED diagnosis was used and included the 

following words: “abd,” “-ache,” “appendicitis,” “appendix,” “arthritis,” “biliary,” “burn,” 

“cancer,” “cholangitis,” “cholecystitis,” “colic,” “colitis,” “contusion,” “Crohn,” 

“diverticulitis,” “epigastric,” “fall,” “fell,” “flank,” “fracture,” “fx,” “gout,” “hernia,” 

“injury,” “meniscus,” “kidney,” “lithiasis,” “obstruction,” “pain,” “pancreatitis,” 

“perforation,” “problem,” “pyelonephritis,” “sprain,” “stone,” “strain,” “tear,” “tendon.” 

Those with fracture pain had a final ED diagnosis of a confirmed fracture.

2.3 Measures

2.3.1 Variables Studied—The primary patient-related predictor studied was age, which 

was categorized into younger (18 to 64 years), older (65–84 years), and oldest (85 and older 

years). Covariates were selected based on construct validity or using evidence-based review 

of the literature for factors known to be associated with the quality of pain care received.[1; 

4; 6; 7; 10; 13; 17; 20] The following covariates were included in adjusted analyses: initial 

reported pain score (0 to 10 with 0 = none to 10 = worst pain or severe)(i.e., if a patient 

reported no initial ED pain, it would be reasonable to account for this in whether they did 

not receive any analgesics), gender, race/ethnicity (white, black, Hispanic, Asian, other), 

number of prior medications, triage score (Emergency Severity Index (ESI), 1 = urgent, 5 = 

nonurgent),[25] and Charlson comorbidity score.[3] Additional pain covariates included in 

adjusted analyses were categorization of final ED diagnosis for type of fracture (long, short, 

facial bone) or abdominal pain (non-specific abdominal pain, appendicitis, biliary, bowel 

obstruction, cancer, colitis, constipation, flank pain, hernia, musculoskeletal, non-abdomen 
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related (e.g., chest pain), ob/gyn, pancreatic, urology related,) based on final ED diagnoses, 

and admission status as a surrogate for longer times patient may have remained in the ED 

and acuity of their diagnosis. All variables that were continuous in nature (i.e., pain score 0–

10, number of prior medications, ESI, Charlson score) were treated as continuous variables 

in adjusted analyses.

2.3.2 ED analgesic administration—Pain treatment outcomes were evaluated. These 

included whether analgesics were given, and if so initial type of analgesic received (opioids 

vs. non-steroidal anti-inflammatory drugs (NSAIDs) vs. others vs. none). Opioids included 

codeine, fentanyl, hydromorphone, morphine, oxycodone, propoxyphene, as well as a 

combination opioid and nonopioid medications such as acetaminophen/oxycodone. NSAIDs 

included aspirin, cyclooxygenase-2 inhibitors, ibuprofen, indomethacin, naproxen, and 

ketorolac. "Other" medications included acetaminophen; specifically for abdominal pain 

patients, this included antacids, H1-receptor antagonists, and proton pump inhibitors. For 

subjects that received any opioid, equianalgesic doses were calculated using standard 

conversions.[23]

2.3.3 Final and reduction in pain scores—All sites utilized a 0-to-10 verbal numeric 

rating scale to assess patients’ pain severity. The initial pain score was considered to be the 

first pain score recorded in the EHR while the final pain score was the last score recorded 

before discharge from the ED or admission. Overall reduction in pain scores was calculated 

by subtracting the final pain score from the initial pain score. Both final pain score and 

overall reduction in pain score were used as a patient pain care outcome.

2.4 Data analyses

Descriptive analyses were completed of the cohort by age category and stratified by pain 

condition (fracture versus abdominal pain). Univariate comparisons of the primary predictor 

(age category) and covariates were run against pain care outcomes. Those found significant 

(p≤0.05) or with construct validity (gender, race/ethnicity, Charlson score, number of 

medications) [1; 4; 6; 7; 10; 13; 17; 20] were included in adjusted analyses. Multivariable 

adjusted hierarchical modeling clustered by clinician and site level were performed for pain 

care outcomes using both mixed linear and General Estimating Equation regression models 

in which the age category "young" was used as the referent comparison group. All analyses 

were completed in SAS version 9.3 (SAS Institute, Inc. Cary, NC).

3. RESULTS

3.1 Cohort characteristics

A total of 94,264 adult patients (>18 years age) were seen at the 5 EDs during the study 

period. Of these, a total of 23,205 (24.6%) visit were for painful conditions (using both chief 

complaint AND final ED diagnosis of painful conditions) of any type. Thirty percent of 

these, 6,948 visits, were of abdominal or fracture pain. The characteristics of the study 

cohort can be found in Table 1. There were significant differences by age category based on 

gender, race/ethnicity, ESI, number of current medications, Charlson comorbidity scores, 

admission status, and final ED diagnoses of the abdominal or fracture pain. [An overview of 
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the study cohort characteristics arranged by site is available upon request from the 

corresponding author.]

3.2 Analgesic use

Analgesic administration varied by age and condition. When comparing analgesic used by 

age, older and oldest adults were the less likely to have received any analgesic medication 

[64% for oldest (p=0.0040) and 69% for older adults (p=0.0021) versus 74% of younger 

adults in adjusted analyses] and the oldest were least likely to received any opioid [50% of 

oldest adults (p=0.0132) when compared to 57% of younger adults]. Older and oldest 

patients received lower total morphine equivalent doses of analgesics when compared to 

younger patients. [3.42mg ± 5.42 for older (p<0.0001) and 2.61 ±mg 3.90 for oldest 

(p<0.0001) when compared to 3.99mg ± 5.72 for younger adults] (Table 2) Abdominal pain 

patients were more likely to receive analgesic medications (74%) when compared to fracture 

patients (69%)(p<0.0001). Secondary to this notable difference in analgesic administration 

based on condition, the cohort was stratified by type of painful condition (abdominal pain 

versus fracture pain).

For the abdominal pain patients, pain treatment differences continued to exist when 

compared by age. The older and oldest abdominal pain adults were less likely to receive any 

analgesic medication [56% for oldest (p=0.0003) and 70% for older adults (p=0.0116) 

versus 77% of younger adults in adjusted analyses] or opioids [33% for oldest (p<0.0001) 

and 52% for older adults (p=0.0036) versus 58% of younger adults in adjusted analyses]. 

Older and oldest adults also received lower total morphine equivalent doses for their 

abdominal pain when compared to younger patients [3.19mg ± 4.42 for older (p<0.0001) 

and 1.90mg ± 3.34 for oldest (p<0.0001) when compared to 4.25mg ± 5.61 for younger 

adults]. (Table 3). For a comparison of types of initial analgesics used by age groups, see 

Figure 1. In adjusted analyses for abdominal pain, NSAIDs were less likely to be initially 

used in older and oldest adults while "other" analgesics were more used more often in older 

adults.

In contrast, fracture pain in older and oldest adults appeared to receive more analgesics and 

more opioids when compared to younger patients. These associations, however, were not 

statistically significant in adjusted analyses. (Table 4 and Figure 1) The only statistically 

significant associations were that NSAIDs were less likely to be used in older and oldest 

fracture patients and the oldest patients received higher total morphine equivalent doses for 

their fracture pain than to younger patients (3.38 ± 4.32 vs. 3.10 ±5.99). (Table 4)

3.3 Pain scores

When comparing the patients by age group, younger patients reported a higher average 

initial pain score (7.45 ± 2.49) while oldest adults reported the lowest average initial pain 

score among the three age categories (6.34 ± 2.85, p <0.0001, Table 2). Younger adults also 

reported a higher average final pain score (4.27 ± 3.30) when compared to older (3.17 ± 

3.33, p<0.0001) and oldest adults (2.27 ± 3.07, p<0.0001) in adjusted analyses. Oldest adults 

had the greatest reduction from initial to final recorded pain score (younger adults had a 

mean pain score reduction of −3.12 ± 3.56, vs −3.42 ± 3.82 for older adults and - 3.84 ± 
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3.64 for oldest adults, p<0.01). The differences in reduction of pain score, however only 

remained statistically significant in adjusted analyses for oldest patients. (Table 2)

When comparing the patients by presenting type of pain, differences in the pain score trends 

were seen (Tables 3 and 4). For abdominal pain patients, younger adults continued to report 

a higher average initial pain score [mean 7.61 ± 2.43, compared to 6.91 ± 2.89 for older 

adults (p<0.0001 in adjusted analyses) and 5.74 ± 2.82 for oldest adults (p<0.0001 in 

adjusted analyses)]. In contrast to abdominal pain patients, oldest adults with fracture 

reported a higher average initial pain score (6.96 ± 2.75, vs. 6.87 ± 2.61 for younger adults), 

but this was not significant in adjusted analyses (p=0.1465), and older adults had lower 

initial pain scores (6.19 ± 3.13, p<0.0001 in adjusted analyses compared to younger 

patients). As was seen in the overall cohort, the oldest and older adults in the fracture pain 

cohort had the greatest reduction from initial to final pain scores (−3.64 ± 3.59, p=0.0290 for 

oldest and −1.79 ± 3.32, p=0.9967 for older adults in adjusted analyses, vs. −1.42 ± 2.73 for 

younger adults), while the older adults in the abdominal pain cohort had the greatest 

reduction (−4.26 ± 3.79, p=0.0042 in adjusted analyses vs. −4.03 ± 3.70 for oldest adults, 

p=0.1323 in adjusted analyses when compared to −3.62 ± 3.63 for younger adults).

For ease of interpretation, all results presented in tables and the figure are of univariate 

outcomes comparing older and oldest to young as the referent group. P-values included are 

of multivariable hierarchical modeling of age as an ordinal predictor variable of pain care 

outcomes.

3.4 Multivariable adjusted hierarchical modeling

In multivariable hierarchical modeling clustered by site and treating clinician and adjusting 

for gender, race/ethnicity, ESI, Charlson comorbidity score, number of current medications, 

admission status, type of abdominal or fracture condition based on ED final diagnosis, and 

initial presenting pain score (for those outcomes that did not include the initial pain score 

value), it became apparent that pain care varied not only based on age, but was also 

influenced by the type of presenting pain.

For example, a examination of the least squares means indicated that when older patients 

(65–84 years age) were compared to younger patients (<65 years age) for the entire cohort, 

younger patients were significantly more likely [z=2.88; p<0.01; OR =1.32 (CI 1.09, 1.59)] 

to receive analgesics. Comparison of the young to oldest (>85 years age) also remained 

statistically significant [z=3.07; p<0.01; OR=1.73 (CI 1.22, 2.45)]. When older patients were 

compared to oldest patients, there was no significant different in their receiving analgesics 

(p=0.13). When comparing reduction of pain scores for the entire cohort, only the oldest 

patients had the greatest reduction in pain when compared to younger patients [young 

compared to oldest, t(4700)=2.48, adjusted p=0.01; but not when young was compared to 

older, t(4700)=1.55, adjusted p=0.12], or older to oldest patients [t(47000)=1.48, adjusted 

p=0.30].

For abdominal pain, a examination of the least squares means indicated younger patients 

were significantly more likely [z=2.52; p=0.01; OR =1.36 (CI 1.07 1.73)] to receive 

analgesics than older patients. Comparison of young to oldest (>85 years age) also remained 
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statistically significant [z=3.59; p<0.001; OR=2.51 (CI 1.52, 4.15)]. Older abdominal 

patients were more likely to receive analgesics than the oldest (z=2.36; p=0.02; OR=1.85 

(CI 1.11, 3.07). Despite these differences in analgesics for older and oldest patients with 

abdominal pain, older patients were the only ones found to have a statistically significant 

greater reduction in pain scores in adjusted analyses when compared to younger patients for 

abdominal pain [young compared to older t(3135)=3.18, adjusted p<0.01.]. There were no 

statistically significant differences between younger and oldest (adjusted p=0.13) and older 

and oldest patients in abdominal pain reduction (adjusted p=0.99).

Consistent with reported univariate analyses, an examination of whether or not fracture 

patients received analgesics found no statistically significant differences in least square 

means when comparing across all age categories (young compared to older p=0.29, young 

compared to oldest p=0.28, older compared to oldest p=0.67). Despite no differences in 

adjusted analyses of receiving analgesics opioids, oldest fracture patients received a 

statistically significant higher total morphine equivalent dosage when compared to young 

patients [t(1239)=3.82, adjusted p<0.001] and had a significant difference in reduction in 

pain scores for fracture pain [oldest compared to young t(1157)=2.55, adjusted p=0.03; 

oldest compared to older t(1157)=2.42, adjusted p=0.04]. There were no significant 

differences in pain score reductions for young compared to older (adjusted p=0.99).

4. DISCUSSION

The results of this multicenter observational study demonstrate differences in pain and acute 

pain care for older ED patients when compared to younger patients, but also indicate that 

phenomenon is quite complex. At first glance, older adults (65–84) and oldest adults (≥85) 

who presented to the ED with a painful condition were less likely than younger adults (18–

64) to have received any analgesic medication. Of those who did receive analgesics, older 

and oldest adults were less likely than younger adults to receive opioids and lower total 

morphine equivalent doses of these. As such, it would appear that older adult patients, in 

general, receive less pain care in the ED. They receive fewer analgesics overall and fewer 

opioids than younger patients. (Table 2)

These results are consistent with those from recent studies demonstrating differences in pain 

care for older adults who present to the ED with a painful condition. Platts-Mills et al.[16] 

found that patients aged ≥75 years who visited the ED for a painful condition were less 

likely to receive analgesics than younger patients aged 35 to 54 years and less likely to 

receive opioids or NSAIDs. Mills et al.[14] studied older ED adults with either abdominal or 

back pain and found these patients also less likely to receive analgesic medication than 

younger patients. Finally, Hwang et al.[10] found that when compared to younger patients, 

older patients presenting with all types of pain in the ED were less likely to receive any 

opioids and had lower overall reductions of pain scores.

Distinctions in pain and pain treatment patterns began to rise in this study, however, when 

evaluating by type of presenting pain and using multivariable adjusted hierarchical 

modeling. Older and oldest adults presenting with abdominal pain were less likely to receive 

any analgesics, any opioids, and lower total doses of opioids for their pain and these 
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associations persisted in adjusted analyses (Table 3). In contrast, older and oldest adults with 

fracture pain appeared to receive better pain care than younger patients. More older and 

oldest adults received pain medications or opioids than younger patients. (Table 4) In 

adjusted analyses, however, these differences were no longer statistically significant. Not 

surprisingly, when comparing patients on the basis of presenting pain condition without 

separating them into age categories, differences in analgesic administration appeared to be 

driven by the type of pain. Patients (≥18yrs) who presented to an ED with abdominal pain 

were more likely to receive analgesics (74%) than patients who presented with fracture pain 

(69%). Almost one-third of fracture pain patients did not receive any analgesics compared to 

a quarter of abdominal pain patients. These are somewhat unexpected findings given the 

generally overt presentation of fracture pain, and the longstanding controversial belief that 

treating abdominal pain might mask diagnoses.[21] It is assumed pain treatment for acute 

musculoskeletal conditions such as fracture would receive better pain care and be treated 

immediately versus abdominal pain, which can present in many forms and have multiple 

etiologies. Yet these findings are consistent with previous reports indicating patients with 

fracture pain are often poorly managed within the ED with respect to receiving analgesics.

[2; 15; 19]

This study is novel in that it compares and contrasts the acute treatment of different types of 

commonly presenting ED pain conditions. These data shed findings that different pain types 

are treated differentially in an age-dependent manner. To further investigate these 

associations, the study accounted for multiple patient-related confounders including final ED 

abdominal pain or fracture diagnoses and whether or not a patient may have been admitted 

to the hospital. As can be found in Table 1, the definitive etiology for the cause of the 

abdominal or fracture pain varied by age group. Unfortunately for more than half of 

abdominal patients in all age groups, no causative diagnoses were made. Fifty-four percent 

of younger patients, 55% older patients, 61% oldest patients left the ED with an nonspecific 

"abdominal pain" diagnosis. Other notable points include the increasing prevalence of 

certain diagnoses such as bowel obstruction and pancreatic related abdominal pain for older 

adults, while younger adults had more urology-related problems. For fracture pain, older 

adults were more likely to have long bone fractures (68% and 88% of older and oldest 

patients when compared to only 46% of younger patients).

The differences in pain etiology of abdominal and fracture pain accounted for differences in 

ED pain care by age group in adjusted analyses. This was apparent in fracture pain 

treatment, where older patients appeared to receive "better" pain care in terms of more 

analgesics and more opioids when compared to younger patients. This association, however, 

disappeared when type of fracture was accounted for in adjusted analyses. This latter finding 

is in contrast to those reported by Jones et al.[12] and Brown et al.[2] In these studies, older 

patients who presented to the ED with fracture pain were significantly less likely than 

younger adults to receive any analgesic medication or to receive a narcotic. It is possible that 

"better" or equivalent pain care for older adults in this study may be due to the emerging 

awareness over the past decade that fracture pain had been inadequately managed in the ED. 

Similarly, our data on analgesic use for abdominal pain are consistent with those from 

previous studies whereby older adults were less likely to receive any analgesics.[10; 14] As 
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evident in the wide ranging abdominal pain diagnoses for this cohort, the (in)ability to 

identify the cause of pain may impact the quality of pain care received.

In considering differences in pain treatment for both conditions, there were equivocal 

findings in pain score reductions for older and younger patients. In general, older and oldest 

patients appeared to have lower initial and final pain scores when compared to younger 

patients, despite receiving fewer analgesics. While this finding would appear 

counterintuitive given the etiology of the presenting pain (e.g.., more bowel obstruction, or 

long-bone fractures in older and oldest adults than younger) there are some important 

considerations to take into account when interpreting this. First, older adults may believe 

that pain is a normal part of aging and therefore should be accepted with minimal to no 

complaints.[8] It has been shown that adults ≥60 years exhibit an age-related increase in 

reticence to report pain as well as increased uncertainty and conservatism in evaluating 

painful sensations.[26] This may account for why older adults presented with lower initial 

pain scores than did younger adults for all types of pain. (Table 2)

Our finding of lower final pain scores in most older patients despite receiving fewer 

analgesics raises several implications and questions about acute pain care. The first is that 

pain should be appropriately managed while determining pain etiology. Clinicians should 

work aggressively using the history, physical exam, and diagnostic procedures to identify 

and treat the etiology of the pain, but not forget to treat pain. While it could be hypothesized 

that for many of the abdominal pain patients, treatment of the cause (e.g., IV hydration and 

gastric decompression for obstruction) may have facilitated the reduction of pain scores, for 

the majority of the study patients (i.e., abdominal pain) a final diagnosis was never 

determined. A second consideration is if improvement in pain scores is to be used as a 

process measure of pain care quality, it would be reasonable to conclude that better quality 

pain care (i.e., more analgesics) may be associated with achieving lower pain scores. Oldest 

adults fracture patients received higher total morphine equivalent doses than younger 

patients; older patients had statistically significant greater final pain score reductions, even 

when accounting for type of fracture pain.(Table 4) Finally (as a corollary), if self-reported 

pain is the gold standard outcome for pain care and older patients had lower final pain 

scores, were younger adults in this study undertreated for pain? Further investigation should 

evaluate the complex nature of age-related pain, the conditions associated with pain, and 

how these are associated.

Limitations of this study include its retrospective design. Patient factors not easily 

ascertained with chart review, such as cognitive impairment or if a patient declined pain 

treatment could not be evaluated. Prospective data collection assessing patient and clinician 

perceptions of pain and pain care would enable better interpretation of pain scores and pain 

care outcomes. A more detailed evaluation comparing pain care for the range of pain 

diagnoses (i.e., urologic pain versus obstruction pain, long-bone versus short-bone fracture) 

is also further warranted. This, however, is beyond the scope of this study.

In conclusion, differences in acute pain and pain care exist based on age. The direction of 

age-related differences in pain treatment appear to vary on type of presenting pain and 

etiology of pain. Not all pain is treated equally and pain outcomes vary by condition and 
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age. Future studies assessing the quality of acute pain care and differences that may occur 

should also take into account the type of pain and pain conditions that are evaluated. 

Understanding why older abdominal patients are medicated differently, yet in an age-

dependent manner have improved pain scores remains elusive and warrants continued 

investigation.
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Figure 1. 
Comparison of initial analgesic medication given to each type of presenting pain according 

to age category (n=6,948) NSAIDs = nonsteroidal anti-inflammatory drugs.

†Statistically significant associations in multivariable hierarchical modeling when clustering 

by site and treating clinician and adjusting for gender, race/ethnicity, ESI, presenting pain, 

Charlson comorbidity score, number of current medications, abdominal pain or fracture 

type, admission, and degree of initial pain when using YOUNG as referent group for 

comparison.
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Table 1

Patient characteristics by age category (n = 6948).

Characteristics Young*
(<65 years)

n = 5896 (85)

Older*
(65–84 years)
n = 828 (12)

Oldest*
(≥85 years)
n = 224 (3)

p value

Female 3416 (58) 529 (64) 164 (73) <0.0001

Race/ethnicity
  White
  Black
  Hispanic
  Other/Unknown

2523 (43)
1286 (22)
1368 (23)
719 (12)

393 (47)
155 (19)
183 (22)
97 (12)

144 (64)
27 (12)
38 (17)
15 (7)

<0.0001

ESI, mean (SD) 
[1=acute, 5=non-
acute]

3.07 (0.53) 2.93 (0.54) 2.73 (0.48) <0.0001

Number of current 
medications, mean 
(SD)

1.95 (3.28) 4.02 (4.08) 4.90 (4.22) <0.0001

Charlson 
comorbidity score, 
mean(SD)

0.56 (1.40) 1.31 (1.66) 1.38 (1.54) <0.0001

Admission status 2964 (50) 515 (62) 178 (79) <0.0001

Abdominal pain, n 
= 5224 (75)

4557 (77) 550 (67) 117 (52)

Abdominal pain 
final 
diagnoses,order of 
most to least 
commonn=5224

1 Non-specific 
"abdominal pain" 

2477 (54)

2 Urology related 684 
(15)

3 Biliary 235 (5)

4 Colitis 209 (5)

5 Flank pain 178 (4)

6 Appendicitis 166 (4)

7 Pancreatic 151 (3)

8 Musculoskeletal 114 
(3)

9 Hernia 106 (2)

10 Obstruction 98 (2)

11 Non-abdomen 96 (2)

12 Other 43 (1) (obgyn, 
cancer, constipation)

1 Non-specific 
"abdominal pain" 

294 (55)

2 Bowel obstruction 47 
(9)

3 Urology-related 43 
(8)

4 Biliary 30 (6)

5 Pancreatic 29 (5)

6 Colitis 27 (5)

7 Hernia 24 (5)

8 Flank pain 10 (2)

9 Appendicitis 9 (2)

10 Non-abdomen 9 (2)

11 Musculoskeletal 8 
(2)

12 Other 20 (4) (obgyn, 
cancer, constipation)

1 Non-specific 
"abdominal pain" 70 

(61)

2 Bowel obstruction 
15 (13)

3 Pancreatic 7 (6)

4 Hernia 6 (5)

5 Biliary 5 (4)

6 Colitis 4 (4)

7 Urology related 4 (4)

8 Flank pain 1 (1)

9 Musculoskeletal 1 
(1)

10 Non-abdomen 1 (1)

11 Appendicitis 0

12 Other 0

<0.0001

Fracture pain, n = 
1722 (25)

1338 (23) 277 (33) 107 (48)

Fracture final 
diagnoses, order of 
most to least 
common,

1 Short-bone 629 (47)

2 Long-bone 623 (46)

3 Facial 86 (6)

1 Long-bone 188 (68)

2 Short-bone 82 (30)

3 Facial 7 (7)

1 Long-bone 94 (88)

2 Short-bone 11 (10)

3 Facial 2 (2)

<0.0001

ESI = Emergency Severity Index

*
All values are reported as n(%) except for ESI, Charlson comorbidity score, and Number of current medications.
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