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Objective:	To	determine	the	association	between	age	and	analgesia	for	emergency	department	
(ED)	patients	with	abdominal	or	back	pain.

Methods:	Using	a	fully	electronic	medical	record,	we	performed	a	retrospective	cohort	study	of	
adults	presenting	with	abdominal	or	back	pain	to	two	urban	EDs.	To	assess	differences	in	analgesia	
administration	and	time	to	analgesia	between	age	groups,	we	used	chi-square	and	Kruskal-Wallis	
test	respectively.	To	adjust	for	potential	confounders,	we	used	a	generalized	linear	model	with	log	
link	and	Gaussian	error.

Results:	Of	24,752	subjects	(mean	age	42	years,	65%	female,	69%	black,	mean	triage	pain	
score	7.5),	the	majority	(76%)	had	abdominal	pain	and	61%	received	analgesia.	The	≥80	years	
group	(n=722;	3%),	compared	to	the	65-79	years	group	(n=2,080;	8%)	and	to	the	<65	years	group	
(n=21,950;	89%),	was	more	often	female	(71	vs.	61	vs.	65%),	black	(72	vs.	65	vs.	69%),	and	had	
a	lower	mean	pain	score	(6.6	vs.	7.1	vs.	7.6).	Both	older	groups	were	less	likely	to	receive	any	
analgesia	(48	vs.	59	vs.	62%,	p<0.0001)	and	the	oldest	group	less	likely	to	receive	opiates	(35	
vs.	47	vs.	44%,	p<0.0001).	Of	those	who	received	analgesia,	both	older	groups	waited	longer	for	
their	medication	(123	vs.	113	vs.	94	minutes;	p<0.0001).	After	controlling	for	potential	confounders,	
patients	≥80	years	were	17%	less	likely	than	the	<65	years	group	to	receive	analgesia	(95%	CI	14-
20%).

Conclusion:	Older	adults	who	present	to	the	ED	for	abdominal	or	back	pain	are	less	likely	to	
receive	analgesia	and	wait	significantly	longer	for	pain	medication	compared	to	younger	adults.	
[West	J	Emerg	Med.	2011;12(1);43-50.]

INTRODUCTION
Acute pain is one of the most common reasons for 

presenting to an emergency department (ED).1 Oligoanalgesia, 
or the undertreatment of pain, has been studied in the 
emergency setting and is well documented in the emergency 
medicine (EM) literature.2-4 Disparities in pain management 
have been attributed to a variety of patient factors, including 
gender, race, insurance status and extremes of age.5-14 Pain 
management has been identified as a specific issue for quality-
of-care improvement in older adults.15,16 In emergency care, 
quality indicators that include effective analgesia have been 

developed for pain management in older adults as they are less 
likely to receive analgesia than younger adults with similar 
conditions.17 A study of 231 ED patients with isolated long-
bone fractures showed that older adults were less likely to 
receive analgesia when compared with younger adults with 
similar injuries. Additionally, those older adults who received 
analgesia waited longer for their medication and were less 
likely to receive an opioid analgesic.12

Oligoanalgesia in older adults may be related to both 
provider and systems factors. In a survey of emergency 
physicians, almost half of providers reported discomfort with 
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their degree of training in geriatric EM and in the practice of 
prescribing analgesia to older adults.18 Recently, an expert 
consensus process has identified geriatric pain management as 
a minimal core competency for EM residents.19 Factors 
affecting the ED as a whole may also contribute to 
oligoanalgesia; Hwang et al.20 found that increased crowding 
in the ED led to underassessment and undertreatment of pain, 
delays in analgesia and treatment with inappropriate pain 
medications in older ED patients with hip fractures. 

In 2006 adults age 65 and older accounted for over 17.3 
million ED visits, or approximately 15% of all visits.1 
However, based on predicted demographic changes, older 
patients will increase to as much as one-third of all ED visits 
in the next 30 years.21, 22 Older adults use emergency services 
at much higher rates and have longer stays in the ED than 
younger adults.23 Older adults are also a vulnerable population 
in the emergency care setting,24 with data demonstrating 
inferior quality of care leading to poor clinical outcomes.25-29 
Specifically, oligoanalgesia in older patients may also lead to 
negative consequences such as delirium, depression, and 
increased hospital length of stay.30-32

Abdominal pain and back pain are two of the most 
common specific reasons for seeking emergency care, 
with abdominal pain as the leading reason to visit the ED 
accounting for eight million visits annually.1 While historically 
the early use of analgesia in ED patients with abdominal pain 
was thought to mask signs of peritonitis and potentially delay 
care, multiple well-designed randomized controlled trials have 
conclusively shown that this practice does not lead to adverse 
outcomes.33-41 The Joint Commission’s 2001 pain management 
standards state that every patient has a right to have his or 
her pain assessed and treated.42 Therefore, the timely use of 
analgesia in patients who have been assessed appropriately 
and request symptom control should be a standard of care in 
EM practice. Analgesics, specifically opiate analgesics, have 
been shown to be safe for older adults when understood and 
used correctly.43-45 To our knowledge, there have been no large 
studies examining the effect of age on the administration of 
analgesia for acute pain in an emergency setting. We sought to 
study the affect of age on a large cohort of more than 24,000 
patients presenting to the ED with abdominal or back pain. We 
hypothesized that older adults would be less likely to receive 
analgesia for the treatment of these complaints.

METHODS
Study	Design	and	Setting

We performed a retrospective cohort study of adult ED 
patients who presented with a chief complaint of abdominal 
pain or back pain. The study was performed at the Hospital 
of the University of Pennsylvania (HUP) and Presbyterian 
Medical Center (PMC), two urban EDs with 57,000 and 
35,000 annual visits respectively. The Institutional Committee 
on Research Involving Human Subjects at the University of 
Pennsylvania approved the study. 

Selection	of	Participants
We identified patients using an electronic medical 

record search of EMTRAC (University of Pennsylvania, 
Philadelphia, PA), a comprehensive computerized charting 
system. We included all adult ED patients, 18 and older, 
who presented between July 2003 and February 2007 to 
triage with a chief complaint of abdominal pain or back pain. 
Specific chief complaint variants of abdominal pain (e.g., 
gastroesophageal reflux disease, urinary tract infection, etc) or 
back pain complaints (e.g., sciatica, muscle spasm, etc) were 
not included. Patients were excluded who left the ED without 
being seen, who were pregnant, or who had no documented 
pain score or a pain score of “0.” Patients were categorized 
into one of three groups: adults ≥80 years of age, adults 
between the ages of 65 and 79, and adults <65 years of age.   

Methods	of	Measurement		
We created a database from EMTRAC, a fully electronic 

emergency medical record, where each entry, order, or activity 
is automatically time-stamped for pre–specified ED events 
(e.g., when a patient is first seen by a nurse in triage; is placed 
in an ED room; orders are entered by a physician; completion 
of medication orders by a nurse). The database included 
patient demographics (age, sex, race), triage classification 
(4-point scale [1-4] from emergent [1] to nonemergent 
[4]), triage pain score, pain medication type and time of 
administration and final ED disposition. Triage pain scores 
were documented using an 11-point scale (0-10), from “no 
pain” (0) to “worst pain of my life” (10). For this study we 
excluded patients with a pain score of “0.” Reassessments 
for pain were not available for this analysis. We obtained the 
type and time of the first analgesic administration directly 
from the electronic medical record. We defined time to 
analgesia as time from patient placement in the treatment area 
(ED room or hallway) to time of analgesia administration, 
as documented in the electronic record. Analgesics were 
defined as any pain medication administered in the ED 
including “to go” medications, which almost always consisted 
of four tablets of acetaminophen with oxycodone handed 
to patients about the time of discharge. We defined opiate 
analgesia as any oral, intramuscular or intravenous medication 
administered in the ED as documented in the electronic record 
(e.g., acetaminophen with oxycodone, acetaminophen with 
codeine, morphine, hydromorphone). Non-opiate analgesia 
included any oral, intramuscular or intravenous non-narcotic 
medication (e.g., acetaminophen, ibuprofen, ketorolac). The 
main outcome measures were analgesic administration and 
time to analgesic treatment.

Data	Analysis
Descriptive data are presented as means with standard 

deviations (SD) for continuous data, medians with 
interquartile ranges (IQR) for time variables, and frequencies 
and percents for categorical data. Patients were divided into 
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three groups: age ≥80, age 65-79, and age <65. To assess 
differences in analgesia administration between age groups, 
we used the Fisher’s exact test. We used the Kruskal-Wallis 
test to assess differences in time to analgesic administration 
between the groups. Times from room placement to analgesia 
are presented as medians with interquartile ranges (IQR). 
Potential confounding variables include gender, race, triage 
classification, severe pain, disposition status and presenting 
complaint of abdominal or back pain. We defined severe 
pain as a pain score of eight to ten. We determined this 
list of confounders a	priori, and there were no stepwise 
techniques used to select variables. To calculate the likelihood 
of receiving analgesia or an opiate, while adjusting for the 
above confounders and clustering on physician, we used 
a generalized linear model with a log link, Gaussian error, 
and robust estimates of the standard errors of the model 
coefficients.46 Data for these analyses are presented as relative 
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risks (RR) with 95% confidence intervals (CI). We performed 
the generalized linear models using Stata statistical software 
(Version 11, Stata Corporation, College Station, TX). All 
other analyses were performed using SAS statistical software 
(Version 9.2, SAS Institute, Cary, NC). A probability of <0.05 
was considered statistically significant.

RESULTS
We identified 24,752 patients with abdominal pain or back 

pain during the study period. See Table 1 for general patient 
characteristics. Overall, the group was young (mean age 42), 
more often female (65%) and black (69%), with a majority of 
patients presenting with abdominal pain (76%). The mean 
triage pain score for the group was 7.5. Overall, 15,128 
patients (61%) received any analgesia, and 10,857 (44%) 
received an opiate analgesic.  

The ≥80 years group (N=722; 3%), compared to the 
65-79 years group (N=2,080; 8%) and to the <65 years 
group (N=21,950; 89%), was more often female (71 vs. 61 
vs. 65%), black (72 vs. 65 vs. 69%), and had a lower mean 
pain score (6.6 vs. 7.1 vs. 7.6). Table 2 describes the age 
differences in patient characteristics. Both older groups 
were less likely to receive any analgesia (48 vs. 59 vs. 62%, 
p<0.0001), and the ≥80 years group less likely to receive 
opiates (35 vs. 47 vs. 44%, p<0.0001). Of those patients who 
received analgesia, both older groups waited significantly 
longer for their medication (median time 123 vs. 113 vs. 94 
minutes; p<0.0001). After controlling for gender, race, triage 
classification, severe pain, disposition status, and presenting 
complaint, patients 65-79 were 8% less likely (95% CI: 
6-10%) and patients ≥80 years were 17% less likely (95% CI: 
14-20%) than the <65 years group to receive analgesia  (Table 
3).

DISCUSSION
The United States (U.S.) population aged 65 and over is 

expected to double in the next 25 years.47 As the number of 
older persons continues to rise, emergency medical care will 
be increasingly affected. Oligoanalgesia, or the undertreatment 
of pain, is well documented in the EM literature and may 
disproportionately affect older adults.2-4 Impairment in mental 
status has been shown to be highly prevalent among older ED 
patients with a lack of recognition of this impairment by 
emergency physicians.48-51 Since 2000, The Joint Commission 
on Accreditation of Healthcare Organizations has made the 
assessment and management of pain a national quality 
standard and priority in the hospital accreditation process.52 In 
addition, the EM community has also identified effective pain 
control as a quality metric.17 Despite the significantly aging 
population, there is a paucity of data on the effect of age on 
analgesia use in the ED. We conducted this study to assess 
whether age affects the treatment of two of the most common 
chief complaints of patients seeking emergency care, 
abdominal pain and back pain.

Table 1. Overall	general	patient	characteristics

Characteristic Overall n=24,752 (%)
Age	[mean	(years)	+	SD] 42	+	16.9
							Age	<65	 21,950	(89)
							Age	65-79 2,080	(8)
							Age	≥80 722	(3)
Race
							African	American 14,337	(69)
							White 4,699	(23)
							Other 1,690	(8)
Sex
							Female 16,047	(65)
							Male 8,705	(35)
Presenting	complaint
							Abdominal	pain 18,804	(76)
							Back	pain 5,948	(24)
Pain	score	[mean	+	SD] 7.5		+	2.4
							1-7 10,687	(43)
							8-10 14,065	(57)
Triage	classification
							1	(emergent) 347	(1)
							2 7,103	(29)
							3 15,036	(61)
							4	(nonemergent) 2,257	(9)
Received	any	analgesia 15,128	(61)
							Opiate 10,857	(44)
							Non-opiate 4,271	(17)
Disposition
							Admission 6,124	(25)
							Discharge 18,628	(75)

SD,	standard	deviation
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Our study demonstrated older adults were significantly 
less likely to receive analgesia in a large cohort of more than 
24,000 patients with abdominal or back pain. Our results are 
similar to prior studies of ED patients presenting with long 
bone fractures12, 20 and in acute trauma.35 As cognitive 
impairment is prevalent among older ED patients, this patient 
population may be at particularly high risk for oligoanalgesia. 
Older adults may present with significant pain and may not be 
able to advocate for their own care. We also found that of 
those patients who received analgesia, older patients waited 
significantly longer for their medication. Moreover, we found 
that this disparity was magnified in our oldest group of 
patients ≥80 years of age.  

We identified several potential confounders in analgesia 
administration: gender, race, triage classification, severe pain, 
disposition status and presenting complaint of abdominal or 
back pain. In our study older adults were more likely to be 
female. A prior study of ED patients with acute abdominal 
pain demonstrated female sex was independently associated 
with being less likely to receive analgesic treatment.5 

However, older adults were still less likely to receive analgesia 
even after potential confounders, including gender, were 
adjusted for in our study. In our study, patients <65 years had 
a statistically significantly higher mean triage pain score (7.6) 
as compared to the older groups (7.1 in the 65 – 79 group and 
6.5 in age ≥80 group). While this difference was statistically 
significant, we suggest that it is likely not clinically significant 
as providers should be motivated to relieve any degree of pain 
when pain is a component of the patient’s reason for seeking 
emergency care. Most importantly, in our regression model, 
we adjusted for severe pain (a pain score of eight to ten) and 
older adults were still less likely to receive analgesia.    

The literature on pain management in older adults 
suggests a variety of factors that may be obstacles to good 
pain control in this group. Patient-related factors include 
reluctance to report pain, fears of addiction with opiates, false 
belief that pain is a normal part of aging, and fear of being 
labeled a “bad” patient.53-55 The patients in our study, however, 
not only reported their pain, but in fact rated it with a number 
on a pain score. Thus, it is more likely that the barriers in our 

Table 2. Age	differences	in	patient	characteristics

Characteristic Age <65
n=21,950 (89%)

Age 65–79
n=2080 (8%)

Age ≥80
n=722 (3%)

p-value

Race 0.0002
							African	American 12717	(69) 1160	(65) 460	(72)
							White 4089	(22) 464	(26) 146	(23)
							Other 1498	(8) 157	(9) 35	(5)
Sex
							Female 14,270	(65) 1261	(61) 516	(71) <0.001
								Male 7680	(35) 819	(39) 206	(29)
Presenting	complaint 0.54
							Abdominal	pain 16,662	(76) 1581	(76) 561	(78)
							Back	pain 5,288	(24) 499	(24) 161	(22)
Pain	score	[mean	+	SD] 7.6	+	2.3 7.1	+	2.5 6.6	+	2.6 <0.0001
							1-7 9168	(42) 1087	(52) 432	(60)
							8-10 12,782	(58) 993	(48) 290	(40) <0.0001
Triage	classification <0.0001
							1	(emergent) 286	(1) 52	(3) 9	(1)
							2 6007	(27) 835	(40) 261	(36)
							3 13523	(62) 1084	(52) 429	(59)
							4	(nonemergent) 2125	(10) 109	(5) 23	(3)
Received	any	analgesia 13,556	(62) 1,225	(59) 347	(48) <0.0001
							Opiate 9630	(44) 972	(47) 255	(35) <0.0001
							Non-opiate 3926	(18) 253	(12) 92	(13)
None
							Disposition 8394	(38) 855	(41) 375	(52) <0.0001
							Admission 4846	(22) 910	(44) 368	(51)
							Discharge 17104	(78) 1170	(56) 354	(49)

SD,	standard	deviation

Age and Analgesia Administration	 Mills	et	al.
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study were health-provider related. The reasons cited for poor 
performance at the clinician level include lack of effort to 
obtain an appropriate assessment, disbelief in patient’s report 
of pain, exaggerated risk of adverse side effects, 
misinformation regarding addiction, and lack of training in 
treating elderly patients with pain.18,56-59 Each one of these 
possible explanations deserves further attention clinically and 
more investigation. In addition to unnecessary pain and 
suffering, negative implications of oligoanalgesia in this 
patient population include depression and prolonged hospital 
length of stay.31,32

In older adults, an additional obstacle to effective 
analgesia is delirium, which can be exacerbated by both 
oligoanalgesia and overzealous analgesia.30 The literature 
shows approximately 10% of older ED patients have delirium 
and an additional 16-22% suffer from cognitive impairment.48, 

50, 51 Patients who are cognitively impaired may not be able to 
advocate for their own care in the same way as other patients, 
which may include a decreased ability to communicate about 
pain or to request analgesia for painful conditions. While 
multiple tools exist to assess pain in cognitively impaired 
older adults,60-63 most of these have not been studied in an 
emergency care setting.

Our study demonstrates a significant association between 
older age and decreased and delayed analgesia treatment 
in abdominal pain and back pain patients who presented to 
two urban EDs. These findings persisted after controlling 
for potential risk factors for oligoanalgesia. As the number 

of older adults continues to rise in the U.S. in the coming 
decades in the face of increasing use of emergency care, 
further research is critical to better understand and ameliorate 
this disparity, with the goal of providing the best possible pain 
management to older adults. The New Frontiers in Geriatric 
Research Task Force, in conjunction with the American 
Geriatrics Society, has previously defined a research agenda 
in geriatric care covering multiple specialties including 
EM.64 The Task Force has advocated for improved residency 
training in the appropriate management of geriatric patients. A 
category Level B recommendation was assigned in support of 
prospective studies to assess the use of standardized protocols 
and educational models for improving the quality of care for 
older ED patients. We believe our findings support a need 
for further prospective investigations using standardized 
protocols to establish whether these interventions improve 
pain management in the geriatric ED population.

LIMITATIONS
Because this was a retrospective study we are limited in 

our ability to identify potential reasons (e.g. altered mental 
status, patient allergy) for delays or failures to initiate 
analgesic treatment in our population. Additionally, patient 
desire for pain medication, reassessment of pain scores, and 
discharge prescriptions for analgesia are unavailable for this 
analysis. As pain is a dynamic process, we are unable to 
measure if the evolution of pain influenced clinicians’ 
willingness to prescribe analgesia. We did not assess other 

Table 3. Logistic	regression	of	characteristics	associated	with	analgesic	treatment	with	clustering	on	physician

Analgesia Relative Risk 95% Confidence Intervals p-value
Any White 1.03 1.01 1.04 0.001

Female 1.03 1.01 1.04 <0.0001

Pain	score	8-10 1.20 1.18 1.22 <0.0001

Triage	classification 0.91 0.89 0.93 <0.0001

CC	of	abdominal	pain	 0.78 0.75 0.80 <0.0001

Admitted	to	hospital 1.29 1.27 1.32 <0.0001

Age	65-79 0.92 0.90 0.94 <0.0001

Age	>80 0.83 0.80 0.86 <0.0001

Opiate White 1.05 1.03 1.06 <0.0001

Female 1.00 0.99 1.02 0.925

Pain	score	8-10 1.21 1.19 1.22 <0.0001

Triage	classification 0.90 0.88 0.92 <0.0001

CC	abdominal	pain	 0.95 0.93 0.98 <0.0001

Admitted	to	hospital 1.35 1.33 1.37 <0.0001

Age	65-79 0.97 0.95 0.99 0.002

Age	>80 0.86 0.83 0.89 <0.0001

CC,	chief	complaint

Mills	et	al.	 Age and Analgesia Administration
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potential agents used for analgesia in abdominal pain (e.g., 
viscous lidocaine, aluminum/magnesium hydroxide) or low 
back pain patients (e.g., muscle relaxants). As a nurse 
manually enters the time of medication administration into the 
electronic record, there may be a discrepancy between the 
recorded time and the actual time of administration. For the 
delay in analgesia, we defined time to analgesia as time from 
patient placement in the treatment area to time of analgesia, 
and thus it is unclear whether the delay was due to the 
ordering or administering of the analgesia, or both. 
Regardless, we found a delay in analgesia administration 
among older adults that requires further investigation with 
future research. We conducted our study in two urban 
academic centers, and thus our results may not be 
generalizable to other practice settings.  In addition, we used a 
non-validated 4-point triage classification scale in this study. 
Other potential confounding variables in analgesia 
administration that were not available for our analyses 
include: hemodynamic instability, ED crowding, language 
barriers, health literacy, medication allergies, mental status or 
cognitive impairment impeding accurate assessment of pain, 
and physician bias.

Finally, it is possible that some of the decreased use of 
opiate medication in the older patients was due to appropriate 
caution taken by the prescribing physicians concerned about 
the changing pharmacodynamics of opiates in this population, 
making them more sensitive to both the analgesic and the 
adverse effects.65 We would argue, however, that while this 
concern might have decreased the ordering of an opiate as a 
first pain medication, it should not have interfered with the use 
of any pain medication, especially the use of acetaminophen, 
which we included in our measure of analgesia. We also would 
have expected this concern to affect the dose of an opiate 
rather than the choice of an opiate. Furthermore, the delay in 
prescribing any pain medication in the older groups suggests 
that there may be other factors that either consciously or 
unconsciously result in less treatment of pain in older patients.  

CONCLUSION
After controlling for potential confounders, older adults 

who presented to the ED for abdominal pain or back pain were 
less likely than younger adults to receive analgesia and waited 
longer for their medication.  
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