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Abstract

Background: It is well known that older adults figure prominently in the use of emergency departments (ED)
across the United States. Previous research has differentiated ED visits by levels of clinical severity and found health
status and other individual characteristics distinguished severe from non-severe visits. In this research, we classified
older adults into population groups that persistently present with severe, non-severe, or indeterminate patterns of
ED episodes. We then contrasted the three groups using a comprehensive set of covariates.

Methods: Using a unique dataset linking individual characteristics with Medicare claims for calendar years 1991-
2007, we identified patterns of ED use among the large, nationally representative AHEAD sample consisting of
5,510 older adults. We then classified one group of older adults who persistently presented to the ED with
clinically severe episodes and another group who persistently presented to the ED with non-severe episodes.
These two groups were contrasted using logistic regression, and then contrasted against a third group with a
persistent pattern of ED episodes with indeterminate levels of severity using multinomial logistic regression.
Variable selection was based on Andersen’s behavioral model of health services use and featured clinical status,
demographic and socioeconomic characteristics, health behaviors, health service use patterns, local health care
supply, and other contextual effects.

Results: We identified 948 individuals (17.2% of the entire sample) who presented a pattern in which their ED
episodes were typically defined as severe and 1,076 individuals (19.5%) who typically presented with non-severe
episodes. Individuals who persistently presented to the ED with severe episodes were more likely to be older (AOR
1.52), men (AOR 1.28), current smokers (AOR 1.60), experience diabetes (AOR (AOR 1.80), heart disease (AOR 1.70),
hypertension (AOR 1.32) and have a greater amount of morbidity (AOR 1.48) than those who persistently
presented to the ED with non-severe episodes. When contrasted with 1,177 individuals with a persistent pattern of
indeterminate severity ED use, persons with severe patterns were older (AOR 1.36), more likely to be obese (AOR
1.36), and experience heart disease (AOR 1.49) and hypertension (AOR 1.36) while persons with non-severe patterns
were less likely to smoke (AOR 0.63) and have diabetes (AOR 0.67) or lung disease (AOR 0.58).

Conclusions: We distinguished three large, readily identifiable groups of older adults which figure prominently in
the use of EDs across the United States. Our results suggest that one group affects the general capacity of the ED
to provide care as they persistently present with severe episodes requiring urgent staff attention and greater
resource allocation. Another group persistently presents with non-severe episodes and creates a considerable share
of the excess demand for ED care. Future research should determine how chronic disease management programs
and varied co-payment obligations might impact the use of the ED by these two large and distinct groups of
older adults with consistent ED use patterns.
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Background
It is well known that older adults figure prominently in the
use of emergency departments (ED) across the United
States [1,2]. Medicare beneficiaries over the age of 65 have
the highest ED visit rates among all age groups, and their
use of the ED increases by as much as 30% with advancing
age [1,3]. Compared to younger adults, persons over 65
are more likely to present with complex and time-con-
suming health problems. They remain in the ED longer,
require more intensive diagnostic work-ups, consume
more treatment resources, and are more likely to be
admitted to the hospital [1,4,5]. With the growing number
of Americans who will reach and surpass their 65th birth-
days in the next decade, the demands older adults make
upon the ED will become even more apparent.
Much of the previous research has examined reasons

why older adults present to the ED with varying levels
of severity-classifying visits as clinically severe and
requiring urgent attention, being less severe, or not
severe at all (and potentially unnecessary), and then
associating these visits with demographic characteristics,
clinical status, health behaviors, and other variables
[5-12]. For example, in our previous study, we observed
18,695 ED episodes among a large sample of older Med-
icare beneficiaries and categorized 29.3% of the episodes
as clinically severe, 33.6% as not severe, and 37.2% as
indeterminate severity because they fell somewhere in
between [3]. Individuals with severe ED visits typically
presented with cardiac, respiratory, and other clinically
severe conditions that required urgent attention. In con-
trast, older adults who present with non-severe condi-
tions have been associated with contributing to the
excess demand for ED care, a prominent public health
problem as defined by the Institute of Medicine in the
landmark Report on the Future of Emergency Care [13].
However, this previous work has relied on a limited

set of covariates and supported few viable solutions
other than to suggest that individuals who present to
the ED should be triaged and those with non-severe
conditions should be diverted - a suggestion that has
been difficult to translate into clinical practice [14-16].
More recent efforts have developed predictive models in
which age and disease history were identified as risk fac-
tors for increased ED use, and suggested clinical and
administrative claims data could be useful in managing
ED use among older individuals [17,18].
In this research, our objective was to build on these pre-

vious efforts and examine ED use from a population-based
perspective. We used a unique dataset including a com-
prehensive set of individual characteristics linked with
Medicare claims, and observed a large nationally represen-
tative sample of older adults over a 17-year period. We
created three groups based on their individual patterns of

ED use. The first group consisted of older adults with a
persistent pattern of presenting to the ED with severe clin-
ical conditions that required urgent care. The second
group consisted of older adults who persistently presented
to the ED with non-severe episodes. A third group con-
sisted of those who had a persistent pattern of indetermi-
nate severity episodes. We then differentiated the groups
using an expanded version of Andersen’s behavioral model
of health services use [19] featuring covariates including
clinical status, demographic and socioeconomic character-
istics, health behaviors, health service use patterns, local
health care supply, and other contextual effects. By testing
for group differences with such a comprehensive model,
we expected to identify previously unexamined variables
that could be readily modified and targeted toward large
population groups in such a manner to positively impact
their ED use patterns.
In particular, we hypothesized that the one group of

older adults, consisting of those who persistently present
with clinically severe conditions that require urgent staff
attention, is more likely to have higher levels of clinical
morbidityand a history of poor health and disability
[7-9]. Additionally, we hypothesized that a second
group, consisting of those who persistently present with
clinically non-severe conditions that do not require
immediate care, is more likely to live in areas with poor
access to primary care and have lower amounts of ser-
vice continuity [10-12].

Methods
Design
We conducted a secondary analysis of the prospective
cohort study known as the Survey on Assets and Health
Dynamics among the Oldest Old (AHEAD) [20,21].
AHEAD is a national, omnibus health and retirement
longitudinal data source of Medicare-eligible older
adults administered by the Survey Research Center at
the University of Michigan. AHEAD is a prospective
cohort study in which subject interviews have been con-
ducted about every two years since 1993, and the survey
questions field a wide array of information including
demographics, cognitive performance, physical and func-
tional health, Medicaid eligibility, family structure, care-
giving, and out-of-pocket costs for health and social ser-
vices. Human subjects approval for our study was pro-
vided by the AHEAD Restricted Data Use Committee (#
2003-006), the University of Iowa IRB (# 2003-03008),
and the Centers for Medicare and Medicaid Services
(Data Use Agreement # 14807).

Sample
Two sampling frames were used in creating AHEAD-a
1992 multi-stage household screening process and a
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supplemental sample of persons ≥ 80 years old from the
Medicare Master Enrollment File. Baseline interviews
were conducted in 1993 with 7,447 participants ≥ 70
years old (response rate = 80.4%). We created the analy-
tic sample for this study by linking baseline AHEAD
interviews to Medicare inpatient, outpatient, and carrier
claims for calendar years 1991-2007. Among the 7,447
older adults who completed the baseline AHEAD inter-
views in 1993-1994, we excluded 802 because their
AHEAD data could not be linked to their Medicare
claims. We excluded another 604 participants who were
enrolled in managed Medicare at baseline because these
plans do not provide comparable claims data. We
excluded 531 AHEAD participants who required proxy
respondents at the baseline interview and who did not
complete cognitive and psychosocial protocols that mea-
sured risk factors included in our analysis. The number
of AHEAD participants with linked Medicare claims
data and included in this analysis totaled 5,510 men and
women (74.0% of the original AHEAD sample).
In our previous work concerning heart attack risk and

hip fractures, we applied a propensity score analysis to
identify potential differences between those individuals
who were not included in the analytic sample with
those who were selected into the study. Using baseline
characteristics available for both groups, we determined
that persons not included in the analysis were similar to
those that were. Our sample exclusion criteria did not
correspond with a selection bias that meaningfully
altered the results [22-24].

Data Collection and Processing
Two CMS Medicare standard analytic files contain data
on the provision of care in the ED–outpatient claims
files and carrier claims files [25]. ED services provided
by physicians employed as hospital staff are submitted
by the hospital as outpatient claims, and these claims
reflect both professional (i.e., physician effort) and tech-
nical (i.e., lab testing) components of ED care. Physi-
cians who are either self-employed or part of a larger,
hospital affiliated physician group submit their ED
claims to a designated Medicare carrier. In both cases
claims submitted for procedures completed during an
ED visit are identified with Current Procedural Termi-
nology (CPT) evaluation and management codes 99281-
99285. (CPTs refer to the numeric coding system devel-
oped by the American Medical Association and used by
healthcare providers to document clinical tasks per-
formed during a particular procedure.) This approach to
identifying ED claims has previously been used by the
Institute of Medicine, and it accounts for over 80% of
all Medicare ED expenditures [13].
In our previous study, we delineated a process for

bundling these individual Medicare claims into a single

episode of ED care consistent with Medicare guidelines
[3]. In particular, we bundled outpatient claims for
which the “from” and “through” dates overlapped or
were within 3 days, consistent with Medicare policy
requiring outpatient claims files to be bundled if they
occur within 72 hours. For the carrier files, we bundled
claims with overlapping dates or those that were within
1 day of each other. This was necessary because Medi-
care claims have date but not time stamps, and there-
fore it is possible for a late-night ED encounter to carry
over into the next calendar day. We then bundled the
outpatient and carrier claims with overlapping dates and
defined them as belonging to the same ED episode. We
recognized that bundling claims over a consecutive
three-day period may underestimate the actual number
of episodes given that some individuals may enter and
complete an ED episode on one day and then return to
the ED on the next day. Therefore, we identified the
number of episodes in which all claims were filed in a
one day period from those in which claims spanned a
two or three day period. This approach represented a
significant methodological advancement because we
eliminated the over-counting bias that otherwise occurs
when ED use is constructed as a discrete visit measured
by an individual claim. We used this same bundling
approach to define the ED episodes in this study,
extending our observation period through 2007.
We then measured the clinical severity of each ED

episode using an approach created by Billings et al. [26],
then refined by Wharam and his colleagues [27], and
recently validated by Ballard et al. [28]. Originally, Bill-
ings et al. created an algorithm (i.e., the NYU algorithm)
to classify the severity of ED care by using the ICD9-
CM diagnostic codes as identified in the ED. Using the
diagnostic information, Billings and his colleagues calcu-
lated the probability that an ED claim fell into one of
four categories: 1) non-emergent (NE); 2) emergent, pri-
mary care treatable (EPCT); 3) ED care needed, preven-
table/avoidable (EDCNPA); and 4) ED care needed, not
avoidable (EDCNNPA; http://wagner.nyu.edu/chpsr/
index.html). Since administrative records do not contain
adequate information to make absolute determinations
as to the appropriate category, the original NYU algo-
rithm assigns probabilities that a visit falls into each of
the four above categories, yielding four probability
estimates.
NE cases are those in which the patient’s initial com-

plaint, presenting symptoms, vital signs, medical history,
and age indicated that immediate medical care was not
required within 12 hours. The EPCT cases are those in
which emergent care was required within 12 hours,
though the presenting problem did not require continu-
ous observation and no procedures were performed or
resources used (i.e., a CT scan or lab work) that were
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not available in a primary care setting. The EDCNPA
cases indicate that emergency department care was
required, but the emergent nature of the condition was
potentially preventable/avoidable if timely and effective
ambulatory care had been received. Finally, EDCNNPA
cases are those in which emergency department care
was required and ambulatory care treatment could not
have prevented the condition. Wharam et al. simplified
Billings et al.’s approach by generating a single measure
of ED severity based on the summation of probabilities.
Their modified-NYU algorithm, which we used in this
study, defined a severe visit (modified-NYU rating = 3)
as one in which the probability that the ED was needed
was ≥ 75% (e.g, EDCNNPA + EDCNPA ≥ 0.75). ED epi-
sodes were defined as non-severe (modified-NYU rating
= 1) if the probability that ED care was needed was ≤
25% (i.e. EDCNNPA + EDCNPA ≤ 0.25). ED episodes
that did not meet either criteria were defined as indeter-
minate severity (modified-NYU rating = 2).
We identified 41,739 ED claims among our sample.

However, 14,116 (33.8%) of these included primary diag-
noses of trauma (n = 8,652), alcohol (n = 21), drug-
related (n = 6), psychiatric (n = 560), and 4,877 other
diagnoses and were not included in our analysis because
Billings et al. did not classify the severity of these types
of visits when originally developing their algorithm. This
left 27,623 ED claims that were bundled into 20,169 epi-
sodes of care.

Measurement
We measured individual ED use patterns by counting
the total number of ED episodes during the observation
period and determining if any particular type (severe,
non-severe, indeterminate) constituted 50% or more of
an individual’s total number of episodes. If an individual
presented to the ED three times over a six-year observa-
tion period and two episodes were rated as severe, then
she was grouped with those consistently presenting to
the ED with clinically severe episodes. If another indivi-
dual presented six times in 10 years and three of these
episodes were defined as non-severe, two were indeter-
minate and one was severe, then she was grouped with
those who typically present to the ED with non-severe
conditions. Individuals who presented with indetermi-
nate levels of severity at least 50% of the time were
placed into a third group. Other individuals who did not
use the ED or did not display a definitive pattern (had
less than 50% of any particular type of episode) during
the observation period were not included in the analysis.

Analysis
We expanded Andersen’s model of health service use
[19], and considered clinical, demographic and socioeco-
nomic, health behaviors, health status, service use, local

health market, and other contextual factors when testing
for differences between the two large groups of older
Medicare beneficiaries who presented with the most
clearly defined and contrasting patterns of ED episodes
– those displaying a persistent pattern of severe ED epi-
sodes versus those with a persistent non-severe pattern.
In an effort to further isolate the unique drivers of ED
use, we contrasted these two groups against the third
group of older adults with persistent indeterminate
severity ED patterns.
We chose age, race, sex, marital status, and living

alone as important demographic factors to include in
the statistical models. Socioeconomic characteristics
included education, income, and the number of health
insurance policies. Health behaviors were represented by
body mass index, smoking status, and alcohol use. Func-
tional status assessment included a self-reported health
question, median splits on activities of daily living
(ADLs) and instrumental ADLs (IADLs), and an 8-item
version of the Center for Epidemiologic Studies Depres-
sion rating scale (CESD-8) [29]. Cognitive assessment
was evaluated using the Telephone Interview to Assess
Cognitive Status (TICS) [30]. Disease history was tapped
by baseline self-reports of having been told by a physi-
cian that one has arthritis, cancer, diabetes, heart attack,
heart disease, hypertension, lung disease, or a psychiatric
condition. Geographic factors included population den-
sity, Census region, the number of hospital beds and
physicians per 1,000 persons in the county of residence
(from the Area Resource File based on baseline place of
residence), distance to the nearest ED, and perceived
neighborhood safety. Health services use included the
number of physician visits and hospital episodes in the
year prior to baseline, and whether the individual main-
tained continuity of care with a medical provider post-
baseline (from claims files).
We created an additional measure which captured the

change in an individual’s self-rated health from the base-
line interview to the interview that preceded the first ED
episode. We categorized these individual changes in self-
rated health into four groups: those individuals with no
change in self-rated health from baseline to the inter-
view prior to the first ED episode; those with decline in
self-reported health; those with improved self-reported
health; and those in which only one assessment of self-
rated health was provided at baseline.
We used multivariable logistic regression to test for

differences between the persistent severe and persistent
non-severe ED groups, and multinomial logistic regres-
sion to contrast these two groups against the third
group with persistent indeterminate ED patterns. Our
analysis employed three strategies in developing the
final statistical models (i.e., forward stepwise selection,
forced entry of all potential risk factors and backward
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elimination). By only selecting variables statistically sig-
nificant in one or more of these approaches into our
final model, we reduced the chance of identifying spur-
ious associations [31]. Model fit was determined by Hos-
mer-Lemeshow statistics for homoscedasticity [32] and
the C-statistic to reflect overall fit (area under the
curve) [33]. Finally, to test for differences between indi-
viduals with different ED use volumes, we stratified on
three or more ED episodes during the observation peri-
odversus less than three and estimated the logistic
regressions across and within the severe and non-severe
groups.

Results
Three-fourths (4,271) of the 5,510 AHEAD participants
had at least 1 ED episode during the observation period
with a mean of 4.7 episodes per person. The volume of
ED visits rose slightly over time from 1,451 episodes per
1,000 participants in 1992 to 1,667 episodes per 1000
participants in 2007. This reflects the aging of the
AHEAD cohort, inasmuch as the mean age of those
having ED episodes increased steadily from 78 to 90
years old during this period.
Among the 4,271 who used the ED during the obser-

vation period and had a persistent pattern of use, 948
individuals (17.2% of the entire study sample of 5,510)
presented a pattern in which their ED episodes were
defined as highly severe at least 50% of the time, 1,076
individuals (19.5% of the sample) presented a pattern
in which their ED episodes were defined as non-severe

at least 50% of the time, and 1,177 (21.4%) presented a
pattern in which their episodes were defined as inde-
terminate at least 50% of the time. Another 1,070 indi-
viduals (19.4%) did not display a definitive pattern of
ED use and were not classified into any of these three
groups. The groups are shown in Figure 1. We also
determined that 519 (54.7%) of those with a severe
pattern presented to the ED three or more times dur-
ing the observation period and 661 (61.4%) of those
with non-severe patterns presented three or more
times.
The results of the logistic regression are shown in

Table 1. In the second column, the odds ratios and con-
fidence intervals are presented for individuals with a
persistently severe pattern of ED episodes compared to
those with persistently non-severe patterns. Compared
to persons with persistently non-severe patterns, the
group with persistently severe pattern of ED episodes
was more likely to be older (AOR 1.52; CI 1.23-1.87), be
men (AOR 1.28; CI 1.02-1.60), be current smokers
(AOR 1.60; CI 1.12-2.28), have experienced diabetes
(AOR 1.80; CI 1.32-2.44), heart disease (AOR 1.70; CI
1.33-2.17), and hypertension (AOR 1.32; CI 1.09-1.61),
and have four or more morbid conditions (AOR 1.48;
CI 1.00-2.20). The Hosmer-Lemeshow statistic was 6.0
(p = 0.64), and the C-statistic was 0.68, indicating good
model fit.
The third and fourth columns of the table contain

results comparing the severe and non-severe groups
based on the frequency of ED episodes. Among

 
Note: Unclassified group of 1,070 includes: 566 people with exactly 50% of episodes in two bins, 134 with exactly 1/3 
of episodes in three bins and 370 other unclassified because of diagnostic status. 

No ED episodes  
1,239 (22.5%) 

Classified Patterns  
3,201 (58.1%) 

Unclassified 
1,070 (19.4%) 

Sample of 5,510 people 
(100.0%) 

Indeterminate Pattern  
Modified NYU  2            
1,177 (21.4%) 

 

Clinically Severe  
 Modified NYU 3 

948 (17.2%) 
 

Clinically Non-Severe   
Modified NYU 1 
1,076 (19.5%) 

Figure 1 Patterns of individual ED episodes by group.
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individuals who presented less than three times, a per-
sistent pattern of severe ED episodes was more likely for
men (AOR 1.79; CI 1.25-2.56), current smokers (AOR
2.00; CI 1.17-3.41), and those with diabetes (AOR 3.56;
CI 1.99-6.38), heart disease (AOR 1.55; CI 1.05-2.29),
and hypertension (AOR 1.50; CI 1.09-2.07), and less
likely for those who had health insurance policies in
addition to their basic Medicare coverage (AOR 0.61; CI
0.47-0.79). The Hosmer-Lemeshow statistic was 10.3 (p
= 0.24), and the C-statistic was 0.69, indicating good
model fit. The third column of the table contains the
results pertaining to individuals who presented to the

ED three or more times. Among individuals with a
higher volume of ED episodes, a persistent pattern of
severe ED visits was more likely to occur for older
adults (AOR 1.73; CI 1.30-2.30), for those who experi-
enced four or more morbid conditions (AOR 1.90; CI
1.16-3.11), had heart disease (AOR 1.79; CI 1.29-2.48),
and carried health insurance policies in addition to their
Medicare coverage (AOR 1.32; CI 1.06-1.65), while
being less likely for those in an area with a high concen-
tration of hospital beds (AOR 0.65; CI 0.45-0.93). The
Hosmer-Lemeshow statistic was 9.73 (p = 0.28) and the
C-statistic was 0.70, indicating good model fit.

Table 1 Logistic regression predicting ED episode patterns

All Episodes < 3 Episodes ≥ 3 Episodes

AOR 95% CI AOR 95% CI AOR 95% CI

Age Above Median 1.520 (1.234, 1.873) 1.267 (0.901, 1.781) 1.728 (1.298, 2.299)

African American 0.784 (0.561, 1.096) 0.588 (0.340, 1.018) 1.020 (0.648,1.604)

Hispanic 0.895 (0.532, 1.508) 0.833 (0.298,2.326) 1.248 (0.662, 2.335)

White (ref)

Men 1.280 (1.022, 1.604) 1.788 (1.248, 2.562) 1.006 (0.736, 1.375)

Lives Alone 1.195 (0.966, 1.478) 1.393 (0.990, 1.962) 1.119 (0.835, 1.498)

# of Insur Health Policies 0.947 (0.808, 1.109) 0.610 (0.470, 0.792) 1.323 (1.059, 1.653)

Body-Mass Index: Obese 1.013 (0.991, 1.035) 1.002 (0.965, 1.041) 1.022 (0.993, 1.051)

Never Smoked (ref)

Former Smoker 1.175 (0.947, 1.459) 1.149 (0.812, 1.626) 1.236 (0.920, 1.662)

Current Smoker 1.601 (1.124, 2.280) 1.998 (1.171, 3.407) 1.447 (0.871, 2.405)

No Drinks (ref)

Between 1&2 Drinks 0.692 (0.480, 0.998) 0.759 (0.436, 1.324) 0.651 (0.386, 1.097)

More than 3 Drinks 0.903 (0.446, 1.828) 0.744 (0.287, 1.933) 1.352 (0.411, 4.440)

Self-Reported Health (VG)

Fair Self-Reported Health 1.052 (0.820, 1.349) 1.101 (0.737, 1.644) 0.955 (0.680, 1.343)

Poor Self-Reported Health 1.207 (0.846, 1.722) 0.902 (0.471, 1.729) 1.363 (0.864, 2.150)

IADL 1 or More 1.021 (0.785, 1.327) 1.401 (0.915, 2.145) 0.820 (0.570, 1.180)

Arthritis 0.605 (0.479, 0.764) 0.856 (0.581, 1.262) 0.454 (0.331, 0.623)

Diabetes 1.795 (1.323, 2.436) 3.559 (1.986, 6.378) 1.250 (0.847, 1.846)

Heart Disease 1.699 (1.334, 2.165) 1.550 (1.051, 2.285) 1.790 (1.293, 2.478)

Hypertension 1.323 (1.085, 1.612) 1.408 (1.086, 2.068) 1.222 (0.934, 1.598)

Lung Disease 0.727 (0.504, 1.409) 0.582 (0.316, 1.074) 0.900 (0.557, 1.455)

Psych. Problems 0.997 (0.685, 1.451) 1.348 (0.682, 2.663) 0.803 (0.495. 1,300)

Stroke 0.787 (0.570, 1.084) 0.970 (0.559, 1.681) 0.741 (0.487, 1.127)

4 or More Morbid Conditions 1.484 (1.001, 2.199) 1.014 (0.479, 2.146) 1.896 (1.155, 3.113)

Hospitalized in last 12 mo. 1.260 (0.995, 1.596) 1.281 (0.848, 1.934) 1.213 (0.893, 1.648)

Visits to MDs in 2 yrs 1.001 (0.983, 1.020) 1.016 (0.977, 1.056) 0.990 (0.968, 1.013)

Upper 20% beds per 1,000 0.780 (0.598, 1.018) 0.855 (0.558, 1.310) 0.646 (0.448, 0.930)

Upper 20% MDs per 1,000 1.096 (0.841, 1.428) 1.486 (0.973, 2.270) 0.853 (0.595, 1.223)

Distance to ED 0.992 (0.981, 1.003) 0.985 (0.966, 1.004) 0.993 (0.979, 1.008)

Population > 1 mln 0.987 (0.793, 1.229) 0.826 (0.581, 1.172) 1.091 (0.810, 1.470)

Population < 20,000 0.863 (0.650, 1.146) 0.784 (0.49, 1.257) 0.908 (0.621, 1.328)

Years from first to last ED 0.947 (0.922, 0.972) 0.988 (0.892, 1.093) 0.916 (0.882, 0.951)

Note: The model also included income quintiles, the change in self-rated health measure,

self-rated memory, self-reported neighborhood safety and measure of the continuity of care, none of which were statistically significant, and are not shown here
due to space constraints. Their inclusion or exclusion did not alter the parameters shown in the table
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We also tested for within group differences in terms of
frequency (not shown in Table 1). Persons who persis-
tently presented with severe conditions but had fewer
than three ED episodes during the observation period
were less likely to be older (AOR 0.56; CI 0.36-0.88), to
be in poor health (AOR 0.44; CI 0.22- 0.88) and less likely
to experience hypertension (AOR 0.59; CI 0.38-0.92) or
lung disease (AOR 0.48; CI 0.23-0.99) than those who
had three or more ED episodes. Persons who persistently
presented with non-severe conditions but had fewer than
three ED episodes during the observation period were
less likely to have difficulty with activities of daily living
(AOR 0.51; CI 0.30-0.87) than those who had three or
ED episodes during the observation period.

The results of the multinomial logistic regression are
shown in Table 2. Compared to persons with persistent
indeterminate patterns, individuals with a persistent
severe pattern of ED episodes were more likely to be
older (AOR 1.36; CI 1.13-1.65), more likely to be obese
(AOR 1.36; CI 1.03-1.82), and to experience heart dis-
ease (AOR 1.49; CI 1.20-1.87) and hypertension (AOR
1.36; CI 1.13-1.64). These individuals also were more
likely to have been hospitalized (AOR 1.29; CI 1.03-
1.60) and live in rural areas (1.33 CI 1.00-1.77). Indivi-
duals with a persistent non-severe pattern of ED epi-
sodes were less likely to be men (AOR 0.79; CI 0.64-
0.96) and current smokers (AOR 0.63; CI 0.46-0.87)
than persons with persistent indeterminate patterns;

Table 2 Multinomial logistic regression predicting ED episode patterns

Severe Group
(> 50% = NYU 3)

Non-Severe Group
(< 50% = NYU 1)

AOR 95% CI AOR 95% CI

Age Above Median 1.363 (1.125, 1.653) 0.934 (0.777, 1.122)

African American 0.812 (0.591, 1.116) 1.127 (0.842, 1.508)

Hispanic 0.847 (0.518, 1.386) 1.066 (0.679, 1.674)

White (ref)

Men 1.026 (0.832, 1.265) 0.788 (0,644, 0.964)

Lives Alone 1.065 (0.877, 1.294) 0.927 (0.770, 1.116)

# of Insur Health Policies 0.968 (0.833, 1.125) 0.991 (0.859, 1.144)

Body Mass Index: Obese 1.364 (1.025, 1.815) 1.199 (0.916, 1.571)

Never Smoked (ref)

Former Smoker 0.968 (0.786, 1.191) 0.823 (0.676, 1.002)

Current Smoker 0.908 (0.660, 1.248) 0.633 (0.462, 0.866)

No Drinks (ref)

Between 1&2 Drinks 1.027 (0.720, 1.465) 1.417 (1.032, 1.945)

More than 3 Drinks 1.108 (0.568, 2.163) 1.197 (0.637, 2.250)

Self-Reported Health (VG)

Fair Self-Reported Health 1.0465 (0.834, 1.312) 1.005 (0.808, 1.248)

Poor Self-Reported Health 1.230 (0.894, 1.693) 1.061 (0.772, 1.459)

IADL 1 or More 0.902 (0.705, 1.154) 0.954 (0.751, 1.213)

Arthritis 0.785 (0.626, 0.984) 1.281 (1.044, 1.572)

Diabetes 1.095 (0.839, 1.428) 0.665 (0.502, 0.882)

Heart Disease 1.494 (1.195, 1.867) 0.974 (0.780, 1.215)

Hypertension 1.361 (1,128, 1.643) 1.006 (0.842, 1.203)

Lung Disease 0.392 (0.285, 0.541) 0.580 (0.432, 0.778)

Psych. Problems 0.873 (0.612, 1.245) 0.951 (0.682, 1.326)

Stroke 1.322 (0.962, 1.817) 1.698 (1.242, 2.321)

4 or More Morbid Conditions 1.152 (0.816, 1.626) 0.758 (0.528, 1.088)

Hospitalized in last 12 mo. 1.285 (1.029, 1.604) 1.003 (0.806, 1.248)

Visits to MDs in 2 yrs 0.995 (0.979, 1.011) 0.999 (0.983, 1.015)

Upper 20% beds per 1,000 0.780 (0.603, 1.008) 1.026 (0.810, 1.300)

Upper 20% MDs per 1,000 1.132 (0.881, 1.454) 1.009 (0.794, 1.283)

Distance to ED 0.993 (0.983, 1.004) 0.999 (0.989, 1.009)

Population > 1 mln 1.027 (0.836, 1.262) 1.039 (0.853, 1.265)

Population < 20,000 1.331 (1.004, 1.765) 1.479 (1.139, 1.920)

Years from first to last ED 0.929 (0.907, 0.951) 0.998 (0.978, 1.019)

Kaskie et al. BMC Geriatrics 2011, 11:65
http://www.biomedcentral.com/1471-2318/11/65

Page 7 of 10



they also were less likely to have diabetes (AOR 0.67; CI
0.50-0.88) or lung disease (AOR 0.58; CI 0.43-0.79).
These individuals were more likely to moderately con-
sume alcohol (AOR 1.42; CI 1.03-1.94) and experience
arthritis (AOR 1.28; CI 1.04-1.57) or a stroke (AOR
1.70; CI 1.24-2.32). They also were more likely to live in
rural areas (AOR 1.48 CI 1.14-1.92).

Discussion
We observed a pluralistic pattern of ED use among a
nationally representative sample of older adults. Nearly
1 out of every 5 (17.2%) older adults persistently pre-
sented to the ED with clinically severe conditions; a sec-
ond group constituting an additional 20% of persons
over 65 persistently presented with non-severe condi-
tions; and a third group representing slightly more than
21% of older adults persistently presented with a pattern
of indeterminate episodes. These groups differed from
each other in significant ways. Individuals with a persis-
tent pattern of presenting to the ED with severe epi-
sodes were more likely to be older, male, and have
chronic disease conditions, such as diabetes, heart dis-
ease, and hypertension, and greater levels of morbidity
than those with persistent patterns of non-severe and
indeterminate ED episodes. These findings provide more
evidence for empirically well-established associations
among age, health and service use [34].
In considering these results further, we observed that

cardiac dysrhythmias and heart failure accounted for
more than 30% of the severe episodes, suggesting that
as individuals with heart disease aged, they acquired
conditions which contributed toward persistently pre-
senting to the ED with clinically severe needs. Assuming
that the ED remains a primary point of service contact
for this large group of older individuals with severe clin-
ical problems, the demand placed on staff and resources
will become substantial as the aging population grows in
the coming decade [4]. As such, ED providers should
consider developing geriatric protocols and increasing
the supply of staff trained in geriatric assessment and
care management [2,35]. Alternatively, efforts could be
directed toward developing population management
programs that reduce ED use among those with dia-
betes, heart disease, and other co-morbidities that are
associated with persistently severe ED patterns. For
example, by enrolling persons with diabetes into patient
education programs or enlisting people with cardiovas-
cular disease into chronic disease management pro-
grams, the patterns of older individuals who persistently
use the ED for severe conditions may be beneficially
altered as they have been with other populations
[36-38].
We hypothesized that individuals who persistently use

the ED for less severe episodes would differ in terms of

their access to services and continuity of care, expecting
our findings would support efforts that focus on readily
modifiable variables as a way to address the excess
demand created by this large group. Although we found
that both the persistently severe and persistently non-
severe groups were more likely to live in rural areas
than persons with persistently indeterminate patterns of
ED use, we found no other significant differences in
terms of local service supply or continuity of care.
We also hypothesized group differences might be

related to potentially modifiable, previously unexamined
health behaviors such as obesity or smoking. Our
results, however, did not provide a clear picture. Persons
with persistently severe patterns of ED use were more
likely to be current smokers than those with persistently
non-severe patterns, but they were no different than
those with persistently indeterminate patterns. Alterna-
tively, persons with persistently severe patterns were
more likely to be obese compared to persons with per-
sistently indeterminate episodes, but they were no more
likely to be obese than those with persistently non-
severe patterns.
Still our (lack of) findings provide some support that

older individuals who persistently bring less severe condi-
tions to the ED may be electing to bypass readily available
community-based alternatives. In particular, given that we
found no differences between the groups in terms of edu-
cation, income and supplemental insurance coverage, it is
plausible to contend that the nearly universal coverage
afforded by Medicare has mitigated any sensitivity older
adults may have to deductible and co-payment obligations,
and thus, perhaps they view their use of the ED compar-
ably to their use of primary care [28,37]. Indeed, others
have contended that the ED has become a substitute for
primary care because individuals have resolved that the
ED is comparable if not superior to primary care, offering
immediate access, a full range of diagnostic and treatment
services, and a more definitive resolution to their present-
ing complaint [39].
If this large and growing population of older adults is

in fact insensitive to using the ED relative to primary
care, then their demand for the ED will continue to
increase. Perhaps future research efforts could examine
how altering deductible and co-payment obligations
might affect service use patterns so that those who per-
sistently present with non-severe conditions become
more sensitive about using the ED when community-
based alternatives are available [12,40].
Finally, in comparing across and within the persis-

tently severe and persistently non-severe groups based
on the frequency of ED use, our results indicated that
the differences were more definitive among those with
fewer ED episodes. As a person aged and the frequency
of ED episodes increased, the group differences became
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less pronounced. These particular findings substantiate
the difficulty in trying to develop a management
approach that targets individual visits at any given point
in time.
This study is not without limitations. First, no data

were available on the EDs to which the individuals pre-
sented, and we were unable to reduce the heterogeneity
of these EDs in terms of capacity, staffing, and proce-
dural policies. Second, although we noted there were
other older ED users in the AHEAD sample, our analy-
sis was limited in that we did not include ED use for
trauma, drug, and alcohol situations and did not include
these persons in the group comparisons.
Nonetheless our work further illuminates the intersec-

tion between older adults and their use of the ED. In
observing ED episodes over an extended observation
period and testing an expanded model, we affirmed pre-
vious findings about the relationship between age, health
status and persistent use of the ED for severe condi-
tions. Future research might examine how targeted
efforts to manage population groups that persistently
present with severe conditions might alter ED use. We
also found that while older adults who persistently pre-
sent to the ED with non-severe conditions may not
experience problems with access and continuity or
clearly differ in terms of modifiable health behaviors,
they may be price insensitive and consider the ED as a
substitute for primary care. Perhaps future research
could further examine insurance and claims data and
test if variations in coverage corresponded with differing
patterns of ED use for other groups (i.e., Medicaid eligi-
bles) who persistently present with non-severe
conditions.

Conclusion
We distinguished three readily identifiable groups of
older adults who figure prominently in the use of the
ED. As more Americans reach and surpass their 65th

birthdays, one group (those persistently presenting
with clinically severe ED episodes) will increasingly
affect the general capacity of the ED to provide high
quality, cost effective health care as these individuals
present with more severe episodes requiring urgent
staff attention and greater resource allocation. In con-
trast, a second group (those who persistently present
with non-severe conditions) will assume an increas-
ingly larger share of those who use of the ED as a pos-
sible substitute for other community-based services.
Future research should consider how managing
chronic health conditions or adjusting co-payment
obligations might impact the use of the ED among the
growing older adult population.
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