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GERIATRIC EMERGENCY MEDICINE
Scott T. Wilber, MD, FACEP*

The emergency department (ED) is commonly the point of entry to the medical system for
older adults, who present with a wide variety of problems. Although the ED is generally
thought of as a location for the diagnosis and treatment of acute medical and surgical
emergencies, it may also be the access point for older adults with chronic conditions or
social and psychiatric problems. For younger adults with single, acute problems, an emer-
gency care model that incorporates history, physical examination, diagnostic testing, diag-
nosis, treatment, and disposition may be appropriate. However, there may be pitfalls when
this approach is applied in the ED to older patients. 1

Older patients may present with vague symptoms or with atypical symptoms of serious
disease, which could consequently go undetected. Cognitive impairment, common in older
patients, may also go undetected. Comorbidities and polypharmacy are also common and
may directly or indirectly affect the older patient’s care. The ED may be a presenting
location for an elderly patient with functional decline, or the acute illness or injury that
provoked the ED visit may result in a decrease in his or her functional abilities. Addition-
ally, treatment may affect the ability of the older patient to live independently; for ex-
ample, immobilization of an extremity may impact the patient’s ability to perform basic
activities of daily living (ADLs).

These factors have led to the development of a geriatric emergency care model that
differs from the standard emergency care model. The geriatric model emphasizes the
consideration of older ED patients as a special population, analogous to pediatric patients.
Emergency physicians should include biologic, psychologic, and social factors in the
evaluation of the older ED patient. 2

This chapter reviews the emergency medicine literature to characterize its state of devel-
opment and to identify important research questions. The goal of research in the emer-
gency care of older patients is to improve patient care through optimum medical
management. Other goals include the prevention of disease and injury and the mainte-
nance of physical, social, and emotional functioning. The standard sequence of research
leading to these outcomes is descriptive studies, followed by analytic studies and finally
by interventional studies. The latter include studies of diagnostic testing, treatments, and
outcomes. This scheme is used to classify the stage of existing research in geriatric emer-
gency care and identify areas for future research. This review focuses on ED conditions
that practicing physicians and leaders in the field have identified as leading problems.

METHODS
For emergency medicine, the MEDLINE search included the following MeSH headings:
“Emergency Medicine,” “Emergency Service, Hospital,” or “Emergency Treatment.” For
trauma, the following MeSH headings were used: “Wounds, Penetrating,” “Wounds,
Non-penetrating,” or “Multiple Trauma.” This was combined using the Boolean search
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operator “AND” with articles with the following geriatric identifiers: “Geriatrics” or “Ge-
riatric Assessment” as MeSH headings, or geriatric, geriatrics, old, older, or aged as title
words. Limits placed on the search included English language, human, aged (� 65), and
years 1980 to 2001. Articles from outside of the United States or Canada were included
only if they provided unique information. They were not used if they presented demo-
graphic or observational information only.

The MEDLINE search for emergency medicine resulted in a list of 3348 articles. Fol-
lowing review of titles and abstracts, 299 articles were obtained for inspection. The search
for trauma resulted in a list of 1838 articles, of which 133 articles were obtained for
inspection.

GENERAL GERIATRIC EMERGENCY CARE

PATTERNS OF ED USE

The patterns of ED use among older patients have been well described. Reports of
single-hospital studies, multicenter studies, and analyses of large multihospital databases
reveal consistent patterns across all these settings.

A recent population-based cross-sectional study of noninstitutionalized Medicare benefi-
ciaries aged 66 years and older used a Medicare database from 1993. 3 It found that 18%
of persons made at least one ED visit per year, including 17% among those aged 66 to 84
and 26% among those 85 years and older. The population-based visit rates were 30 per
100 persons for the group overall, and 28 per 100 in patients in the 66 to 84 age group,
and 43 per 100 in the 85 and older age group, which is higher than the percentage of
patients making at least one visit because some persons made more than one visit. Logistic
regression identified the following as predictors of one or more ED visits over 1 year: age
85 and older (OR [odds ratio] = 1.23), less than 12 years education (OR = 1.22), living
alone (OR = 1.15), worsening self-reported health, ADL deficiencies, and comorbidity.
Odds ratios for the latter three vary by level of severity.

A similar study using Medicare data from Washington State found identical visit rates
but also showed that persons with physicians had fewer visits (185 per 1000 patient years)
than did those without physicians (457 visits per 1000 patient years). 4 Older rural patients
may also be less likely than their urban counterparts to visit the ED. 5,6

Analysis of the 1992 National Hospital Ambulatory Medical Care Survey (NHAMCS)
database, a national probability sample of ED use performed by the National Center for
Health Statistics, found that patients aged 65 and older accounted for 12.6 million ED
visits in 1992, or 13% of all ED visits (20% of adult ED visits). 7 The hospitalization rate
was 42%, which was four times that of adults aged 18 to 64 years. Cardiopulmonary
complaints were most common, with chest pain and dyspnea each constituting 11% of
chief complaints. Abdominal pain, vertigo, and generalized weakness each constituted
approximately 3% of visits.

Other multicenter studies have shown that ED patients aged 65 and over are more likely
to be admitted to the intensive care unit, to arrive by ambulance, to have comorbid illness,
to have comprehensive visits, and to have higher rates of test utilization. 8–10

Descriptive data on ED use by older adults exist, with data from large databases con-
firming findings of smaller studies. Analytical data are beginning to be published regard-
ing the predictors of visits.
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EmergMed 1 (Level D): Observational and analytic studies on emer-
gency department use by elderly patients should continue to come
from large databases or national samples (such as the National Hos-
pital Ambulatory Medical Care Survey database) so that the results
can be generalized.

PHYSICIAN TRAINING AND COMFORT

The Society for Academic Emergency Medicine with the support of the John A. Hartford
Foundation formed the Geriatric Emergency Medicine Task Force to evaluate the state of
the care of older patients in the ED. The task force did an extensive review of the litera-
ture and carried out a series of integrated studies. These included surveys of physicians
and patients, prospective and retrospective descriptions of differences between older and
younger ED patients, and an analysis of existing data sets. 11

The task force found that emergency physicians commonly identify the management of
older patients as more time-consuming, more difficult, and requiring more resources than
that of younger adults. 12 Descriptive studies of physicians’ and older patients’ comfort
with the ED encounter were conducted by the Geriatric Emergency Medicine Task Force
in 1991. A survey asked practicing emergency physicians to compare the time required,
resources required, and difficulty in managing younger and older patients for seven
high-volume complaints (abdominal pain, altered mental status, chest pain, dizziness, fe-
ver, headache, trauma); 433 of 971 physicians responded. Two thirds of respondents re-
ported more time and resource use for six of the seven complaints in the older patients.
For the seventh, chest pain, more than half reported more time and resource use. The re-
spondents also reported more difficulty in managing abdominal pain, altered mental status,
dizziness, and trauma in older than in younger patients. Fifty-three percent of practicing
emergency physicians felt that insufficient time had been spent on geriatric issues in their
residencies, and 71% felt that research in geriatric emergency medicine was inadequate. 12

This descriptive information is based upon narrowly focused, limited research conducted
more than 10 years ago. Only seven complaints were assessed in the former study; there-
fore, the results may reflect a general sense that resource and time utilization are greater
for older patients, rather than a specific concern with these complaints.

EmergMed 2 (Level A): Randomized controlled trials are needed to as-
sess the effectiveness of interventions (eg, educational models, stan-
dardized protocols) for improving quality of care of older
emergency department patients.

ENVIRONMENT

Patient perceptions of ED care have been described through focus-group interviews and
small surveys. Issues revealed by these studies include environmental issues, long wait
times, anxiety, and poor communication. 13,14

EmergMed 3 (Level B): Large studies are needed to confirm the results
of patient surveys and focus group interviews. Studies to identify
characteristics of the micro-environment that affect outcomes in
elderly patients (communication, emergency department environ-
ment) are needed to identify target areas for improvement.
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EmergMed 4 (Level A): Following evidence-based identification of target
areas for improvement, controlled studies of the effect of alterations
in the micro-environment on outcomes for older emergency depart-
ment patients should be performed. Such studies likely cannot be
based on random assignments of individuals to interventions;
rather, whole micro-environments will have to be compared.

PREHOSPITAL CARE

Descriptive information regarding emergency medical service (EMS) use among older
adults comes from single-city retrospective studies. One third of patients aged 65 and
older in the ED arrive by ambulance. 8,10 Older patients are responsible for 22% to 39% of
EMS runs, which is out of proportion to their representation in the population. 15,16

Population-based estimates of the rate of paramedic runs for older patients show a rate of
approximately 100 per 1000 population per year. 15,17 This rate is nearly twice that of
patients under age 65, and the rate in patients 65 and older increases with increasing age,
to a rate of 291 per 1000 patients aged 85 years and older. 15,17 Given that patients aged 80
and older are the most rapidly increasing demographic group in this country and that
nearly one third of patients aged 85 or older require EMS transport per year, one can see
that in the years to come an increasing proportion of EMS runs will involve older patients.

Common reasons for EMS transport include respiratory distress (13.1%), unspecified
pain (12.3%), and chest pain (12.0%). 17 Older patients are 2.6 times more likely than
their younger counterparts to have a cardiopulmonary complaint, 1.8 times more likely to
have a fall, and 1.7 times more likely to have a minor medical complaint. Additionally,
they are more likely to require advanced cardiac life support care and have longer
on-scene times. 16

Providers of prehospital care have a unique opportunity to assess patients in their home
situations. One trial of the feasibility of having paramedics screen older patients for medi-
cal, psychiatric, social, and environmental problems has been published. 18 This prospec-
tive study involved training paramedics to identify potential problems in older patients,
referral of at-risk patients to the Area Agency on Aging for assessment by a trained
geriatric assessor, and linkage of the patient to community services. The primary finding
of the study was the usefulness of the program to individual patients. The program was
defined as useful if a problem was identified, an assessment was done, and the problem
was confirmed by the assessor. Additionally, the problem had to have the potential for
improvement, and help had to be received. Paramedics identified 197 patients with poten-
tial problems out of 6000 evaluated; 124 received assessment. The assessor confirmed
problems identified by paramedics in 121 cases (98%). The project was useful for 48% of
patients identified as having potential problems.

EmergMed 5 (Level B): Cohort studies should be performed to describe
the ability of prehospital care providers to assess older patients in
their home environments. Areas where this may be particularly
beneficial include the assessment of the home environment in pa-
tients with falls and functional decline, and the assessment of poten-
tial abuse. This research should focus on whether information
about home environment provided by prehospital care providers
affects patient outcomes.
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COGNITIVE IMPAIRMENT

Older patients who present to the ED commonly have cognitive impairment. This may
impact the patient’s care in many ways, from limiting the reliability of the medical history
to reducing his or her understanding of and compliance with discharge instructions. Al-
though recognized or unrecognized dementia is a likely cause of cognitive impairment,
delirium is another common cause. Delirium is considered a medical emergency because
of its multiple serious medical causes (eg, sepsis, myocardial infarction, drug toxicity,
occult fracture, subdural hematoma). 19 For these reasons, the assessment of cognitive
impairment is considered an integral part of the evaluation of elderly persons presenting to
the ED.

In a retrospective analysis of EMS transports in one county in 1990, Wofford et al
reviewed patients aged 60 years and older to identify those transported for altered mental
status. 20 Five percent of 4688 transports during this time were for altered mental status,
and 74% of these patients were hospitalized, with a mean length of stay of 28 � 5 days.
The diagnoses included infection (26%), toxic-metabolic causes (23%), and cerebro-
vascular disease (20%).

In a prospective cross-sectional study, Gerson et al used the Orientation Memory Con-
centration Test, a validated screening instrument for cognitive impairment, to screen ED
patients aged 65 years and older. 21 Patients were excluded if they had a prior diagnosis of
dementia. The instrument took 1.9 � 0.91 minutes to perform. Of 547 patients evaluated,
34% had at least moderate impairment of cognition, and an additional 26% had minimal
impairment. Only 40% of patients had no impairment of cognition. Using logistic regres-
sion, the researchers determined that age 80 and above (OR = 3.68) and nursing-home
residence (OR = 13.8) were independent predictors of cognitive impairment. Delirium and
dementia were not differentiated.

Naughton et al conducted a prospective cross-sectional study on 188 patients in their
ED who were aged 70 or older. 22 Using a combination of the Glasgow Coma Scale, the
Folstein Mini–Mental Status Examination (MMSE), and the Confusion Assessment
Method (a validated screening tool for delirium), they found that 8.5% of patients had
impaired consciousness (patients who did not open their eyes spontaneously or in response
to speech, respond to questions, or obey commands), 9.6% had delirium, 22% had cogni-
tive impairment without delirium, and 60% were cognitively intact. Seventeen percent of
patients with delirium were not admitted to the hospital. Patients with delirium had ED
diagnoses of “congestive heart failure,” “rule out MI,” “mental status change,” “sepsis,”
“hypertension,” “seizure disorder,” and “vomiting.” Patients with impaired consciousness
and delirium had a nonsignificant trend toward higher rates of admission and longer
lengths of stay than patients who were cognitively intact. Naughton et al performed a
second study to evaluate the use of computed tomography scanning in patients with de-
lirium. 23 Methods for determining cognitive impairment were similar to those of the prior
study. In the second study, 4.8% were found to have impaired consciousness, 17% de-
lirium, and 38% cognitive impairment without delirium. Scans were most often ordered
for patients with delirium. The authors believe that the differences in the prevalence of
cognitive impairment between the two studies may be due to the higher proportion of
nursing-home patients in the second study.

Lewis et al performed a similar prospective cross-sectional study of patients aged 65
years or older presenting to their ED. 24 Using the Confusion Assessment Method, they
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found that 10% of 385 patients had delirium or probable delirium. Using a score of 3 or 4
as the standard, they determined that physician sensitivity for the diagnosis of delirium
was 17%. Sixty-two percent of patients with delirium were admitted. The 3-month mortal-
ity was higher for those patients with delirium than for those without, but this did not
reach statistical significance (14% versus 8%, P = .20). For patients discharged from the
ED, the increased 3-month mortality in patients with delirium was significant (P = .048).
The most common diagnoses for admitted patients with delirium was “rule out sepsis,”
“delirium,” and “cerebrovascular accident.” “Status post fall” was the most common diag-
nosis for delirious patients who were discharged from the ED.

Similar results were also found by Elie et al in a prospective cross-sectional study in
Montreal of ED patients aged 65 years and older. 25 In this study, research psychiatrists
used the MMSE and the Confusion Assessment Method to evaluate patients for delirium.
Ten percent of the 447 patients screened had delirium; the sensitivity of ED physicians’
diagnosis was 35%, and the specificity was 99%. Diagnoses in patients with delirium
included neurologic problems in 65%, pulmonary problems (41%), cardiovascular prob-
lems (17%), endocrine problems (11%), infectious disease (7%), and metabolic problems
(7%).

It is clear from these studies that older adults presenting to the ED commonly have
impaired cognition, and this is often unrecognized by the emergency physician. Discharge
from the ED of patients with delirium may result in increased mortality. Emergency phy-
sicians are limited by time in assessing older patients and must use brief, sensitive tests to
assess for cognitive dysfunction. Which instruments should be used for cognitive assess-
ment of older ED patients is controversial. Currently available instruments include the
MMSE, the orientation-memory-concentration test, the Short Portable Mental Status
Questionnaire, the clock-drawing test, the Confusion Assessment Method, and others. 26

EmergMed 6 (Level B): Screening tests for cognitive dysfunction for use
in the emergency department should be validated against
gold-standard assessment, and efforts should be made to determine
if new, shorter screening approaches would be effective.

EmergMed 7 (Level B): Prospective cohort studies such as larger-scale
longitudinal outcome studies of older patients with impaired cogni-
tion are necessary to confirm the finding that patients with undiag-
nosed delirium have worse outcomes than do those without
delirium or with diagnosed and treated delirium.

EmergMed 8 (Level A): If research (EmergMed7) confirms that older
patients with delirium that is not diagnosed in the emergency de-
partment ultimately have worse outcomes than do those either
without delirium or with recognized and treated delirium,
interventional trials should be designed to determine the effect on
outcomes of better screening and management of cognitive impair-
ment in older emergency department patients.

FUNCTIONAL ASSESSMENT

Functional assessment is important in the ED evaluation of many older patients. Subacute
functional decline may precipitate a visit to the ED, or the acute illness or injury that
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precipitated the ED visit may cause functional impairment. This may result in frustration
for the family if the emergency physician does not recognize the importance of these
functional limitations. Likewise, the emergency physician may be frustrated if the pa-
tient’s other physicians do not recognize the importance of these limitations.

There is little information regarding functional assessment or limitation in the emer-
gency medicine literature. One study of minor traumatic injuries in older ED patients
found that 75% of patients had been injured by a fall, 7% had a decline in ADL score, and
23% had a decline in instrumental activities of daily living ADL score. 27

EmergMed 9 (Level B): Development and testing of measures for func-
tional assessment that are feasible and valid in elderly emergency
department patients are needed.

EmergMed 10 (Level B): Case-control or cohort studies are needed to
determine whether older emergency department patients with func-
tional impairment have worse outcomes than do those without im-
pairment.

EmergMed 11 (Level A): Controlled intervention trials are needed to de-
termine whether the detection and management of functional im-
pairment in older emergency department patients have an effect on
these outcomes.

MEDICATION USE

Explicit criteria for potentially inappropriate medication use in older patients have been
defined. 28 These include inappropriate medications as well as drug-disease interactions.
In a prospective ED study, Chin et al found that 11% of patients presenting to the ED were
already on potentially inappropriate medications, 3.6% were given one in the ED, and
5.6% were prescribed one on discharge from the ED. 29 Drug-disease interactions were
less common at presentation (5.2%), in the ED (0.6%), and on discharge (1.2%). The most
common inappropriate medications on discharge were indomethacin, diphenhydramine,
cyclobenzaprine, and propoxyphene. In the ED, meperidine was also a commonly used
inappropriate medication. The study did not find any significant association between po-
tentially inappropriate medications or adverse drug-disease interactions in revisit to the
ED, hospitalization, or death over the 3-month follow-up period.

Adverse drug interactions may also be important in the elderly age group. Older patients
are more likely to be on multiple medications on presentation to the ED, and medications
are commonly added in the ED (one half to two thirds of visits). 30,31 One study showed
that 42% of patients presenting to the ED had a drug interaction, but that only 10% were
clinically significant. 31 Twenty-six percent of patients had a drug interaction due to medi-
cations initiated in the ED, but only 3% were clinically relevant. Multiple regression
showed that age 60 and older was the only predictor of clinically significant drug interac-
tions.

Another study showed that 10% of patients who had a drug added in the ED had a
potential drug interaction. 30 The rate was significantly different in the two age groups
examined by the authors, patients younger than 60 (4%) and patients over age 65 (18%).
However, using multiple regression, the researchers found that age was not an independent
predictor; rather, the number of medications at presentation and the number of ED medi-
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cations prescribed were the only significant independent predictors. Eighty-nine percent of
all interactions were found to have occurred with prescriptions for narcotics, nonsteroidal
anti-inflammatory drugs, benzodiazepines, antacids, and diuretics. Adding medications in
the ED may also increase medication complexity and decrease older patients’ knowledge
of their medications. 32

Balanced against this negative view of adding medications in the ED is the possibility
of oligoanalgesia in older patients. Among patients with long-bone fractures, the older are
less likely to receive ED pain medications, wait longer to receive medications, and receive
the medications at lower doses than do their younger counterparts. One retrospective
review did not correlate this finding with the severity of pain, satisfaction, pain relief, or
other outcome measures. 33 Interestingly, in this study, both meperidine and propoxyphene
were found to be prescribed more frequently for older than for younger patients, though
both are potentially inappropriate for older patients. 28 However, the study was done sev-
eral years prior to Beers’ 1997 update that defined explicit criteria for potentially inappro-
priate medications for older patients.

EmergMed 12 (Level B): Large, long-term studies of the outcomes when
older patients are prescribed potentially inappropriate medications
are needed.

EmergMed 13 (Level A): Interventional trials (randomized or by com-
parison of micro-environments) are needed of methods to reduce
prescription of potentially inappropriate medications for older pa-
tients, such as educational sessions or computer-assisted decision
support systems integrated into emergency department discharge
instructions.

SCREENING AND COMPREHENSIVE
GERIATRIC ASSESSMENT IN THE ED

The ED is generally considered a location for the treatment of acute medical emergencies
rather than for screening. However, for older patients, screening for problems outside of
the patient’s chief complaint may be beneficial.

COMPREHENSIVE GERIATRIC ASSESSMENT

ED-based comprehensive geriatric screening has been evaluated in two studies. Miller et
al performed a nonrandomized controlled trial of a 30-minute comprehensive geriatric
assessment in the ED. 34 Patients were enrolled over 11 months and were seen between
noon and 8 pm on alternating days. Control patients were obtained by using the ED census
to identify patients seen the prior day, matching by gender and age within 5 years. Control
patients were not contacted initially and received standard ED care. The intervention
group received evaluations by a geriatric nurse clinician who identified medical, dental,
and social problems and made recommendations to the patient, family, and physicians. For
the intervention group, 434 patients were approached and 385 patients consented to par-
ticipate. Intervention and control groups were similar in demographic characteristics.
Sixty-seven percent of intervention patients were found to be dependent in at least one
ADL. Eighty-two percent had at least one geriatric problem identified, and 77% reported
at least one unmet dental or social need. The cost of the intervention was low ($5 to
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identify each geriatric issue and $1 to identify each dental or social issue), but physicians
complied with only 62% of suggestions and families with only 37% of suggestions. Mor-
tality and nursing-home residence did not differ between groups at 3 months; however,
there were trends toward fewer subsequent ED visits and more advance directives in the
intervention group.

Gerson et al conducted a multicenter, prospective, uncontrolled trial of case findings in
adults aged 60 and older in five hospital EDs. 35 Medical students were trained in the ad-
ministration of a 17-item protocol that took a mean time of 17.7 � 10.2 minutes to com-
plete per patient. Three quarters of 338 eligible patients participated, and 96% of patients
had at least one condition detected (281 conditions detected). Most commonly detected
conditions were impaired ADLs (79%), decreased vision (55%), lack of influenza vaccina-
tion (54%), unhealthy home environment (49%), impaired mental status (46%), falls
(40%), and depression (36%). Seventy-six patients were evaluated at follow-up, 47 (17%)
conditions were confirmed, and treatment plans were initiated for 25 conditions (9%).

Sinoff et al in a retrospective review of geriatric consults in the ED found that 64% of
patients who had consults were admitted, 34% died within 2 years, and 52% were admit-
ted to long-term-care facilities. 36 They found high rates of classic geriatric problems,
including falls, incontinence, iatrogenic events, and confusional states. This was an obser-
vational study, and only patients for whom a geriatric consultation was obtained in the ED
were included. Consultation was not mandatory and was generally initiated by the ED
staff.

Jones et al performed a prospective observational study by telephone call-back of adults
aged 60 years and older who had been discharged from the ED. 37 They were able to
contact 79% of patients and found that 13% of these had moderate deterioration in their
ability to care for themselves, and 40% required further clarification of discharge instruc-
tions. Four percent were advised to return to the ED, and 3% were referred to a medical
social worker.

IDENTIFICATION OF SENIORS AT RISK TOOL

McCusker et al have published multiple studies on screening of ED patients. 38–43 In a
prospective, observational study of ED patients aged 75 years and older, they determined
predictors of repeat ED visits within 90 days by using multivariate logistic regression. 43

Twenty-four percent of patients made a repeat visit within 90 days. Predictors included
male gender (OR = 7.06), living alone (OR = 10.48), and the number of self-reported
problems (depression, confusion, incontinence, falls, mobility, and balance) (OR = 2.68).

The Identification of Seniors at Risk (ISAR) screening tool was developed to improve
the recognition of older ED patients who are at risk for adverse outcomes. 42 A screening
questionnaire was developed from a literature review of predictors of functional decline
and by adapting other questionnaires. The initial questionnaire had 27 questions on social,
physical, and mental risk factors, on medical history, and on the use of medical services,
medications, and alcohol. These questions were compared with validated tools, including
the Geriatric Depression Scale and the CAGE questionnaire (Cut down, Annoyed by criti-
cism, Guilty about drinking, Eye-opener). The screening questionnaire itself had good
test-retest reliability; however, individual questions were more specific than sensitive and
had only modest concurrent validity. The questions with the highest level of sensitivity
and specificity were those on visual and hearing impairment, medications, and depression.
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A second study looked at the ability of the questionnaire, or a subset of questions from
it, to identify patients at risk of adverse health outcome over 6 months (adverse health
outcome was defined as death, institutionalization, or a clinically significant decline in
physical function). 38 This prospective observational study found that 30% of patients in
the development phase had an adverse health outcome, including 10% who died, 3% who
were institutionalized, and 16% who had increased functional dependence. The best subset
of 6 questions (see Table 3.1) was based upon statistical analysis, as well as input from the
ISAR Steering Committee. The area under the curve (AUC) for detection of an adverse
outcome was 0.71 in the validation set. Two positive responses had a sensitivity of 75%
and a specificity of 58%. Three positive responses had a sensitivity of 27% and a specific-
ity of 81%, and four positive responses a sensitivity of 10% and a specificity of 93%.

The ISAR screening tool and the complete 27-item screening questionnaire have also
been found to be predictors of return visits to the ED over 30 days (AUC = 0.63), three or
more visits over 6 months (AUC = 0.68), 40 and hospital utilization over 6 months (AUC =
0.68). 39

Feeling depressed and certain diagnoses also predicted both early and frequent return. 40

A history of heart disease, having ever been married, and not drinking alcohol predicted
early return, and a history of diabetes mellitus, a recent ED visit, and lack of support
predicted frequent return. 40 Other predictors of high hospital utilization included age 85
or older, living alone, and poor self-reported health. 39

EmergMed 14 (Level B): Comprehensive emergency department screen-
ing of older patients is feasible and inexpensive; however, outcomes
have not been affected, possibly because of low compliance with
recommendations and follow-up. Potential interventions to improve
compliance with recommendations and follow-up, including direct
referral to geriatric teams, should be prospectively evaluated.

EmergMed 15 (Level B): The Identification of Seniors at Risk tool
should be employed at independent sites to determine its value in
selecting high-risk elderly patients for interventional trials of geri-
atric assessment.

Table 3.1—The Best Subset of Questions from the ISAR Screening Tool

1. Before the illness or injury that brought you to Emergency, did you need someone
to help you on a regular basis?

2. Since the illness or injury that brought you to Emergency, have you needed more
help than usual to take care of yourself?

3. Have you been hospitalized for one or more nights during the past 6 months?

4. In general, do you see well?

5. In general, do you have serious problems with your memory?

6. Do you take more than three different medications every day?
Source: Data from McCusker J, Bellavance F, Cardin S, et al. Detection of older people at increased risk
of adverse health outcomes after an emergency visit: the ISAR screening tool. J Am Geriatr Soc
1999;47:1229-1237.
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SCREENING FOR SPECIFIC CONDITIONS

Visual Deficit

A British study evaluated screening for correctable undetected visual acuity deficit in ED
patients aged 65 years or older and found that 36% of patients had a correctable visual
acuity deficit of 2 lines or more in one or both eyes. 44 Self-reported problems with vision
are associated with adverse health outcomes in older patients discharged from the ED. 38

In a guideline for the ED management of falls in older adults, it was recommended to
simply ask the patient whether he or she had had an eye examination in the prior year. 45

No interventional trials of vision screening in the ED have been performed.

Depression

Depression in older adults is common and may be an unrecognized component in a pa-
tient’s ED presentation. McCusker et al found a prevalence of depression of 26% in ED
patients aged 65 and older, using a score of 11 on the Geriatric Depression Scale as a
cut-off. 42 The single screening question “In general, do you feel sad and depressed?” had
a sensitivity of 56% and a specificity of 88% for detecting depression. Meldon et al found
a prevalence of depression in their older ED patients (aged 65 and older) of 27% using the
Koenig Scale, a validated 10-question scale for depression screening. 46 Nursing-home
patients were found to have a prevalence of depression of 47% versus 24% for those who
were living independently. Patients with poor self-reported health were also more likely to
be depressed (51% prevalence). Physician sensitivity for the detection of depression was
0%. Clinical characteristics were unable to predict depression in these older patients. 47 In
a second study by Meldon et al, 30% of patients were found to meet the criteria for
depression, and physician sensitivity was 27% and specificity was 75%. Thirteen percent
of depressed patients were referred for mental health evaluation. 48

Alcohol Abuse

Alcoholism may also go unrecognized in older adults. In a prospective cross-sectional
study, Adams et al found 24% of ED patients aged 65 years and over to have a current or
prior drinking problem and 14% to be current alcohol abusers (defined as a CAGE score
of � 2, or a self-reported past or current drinking problem and use of alcohol over the past
year). The patients who were current alcohol abusers presented with abdominal pain in
22% of cases and trauma in 7% of cases. ED physicians detected only 17% of current
alcohol abusers. 49 McCusker et al reported a prevalence of current alcohol abuse (CAGE
score � 2) of 2.9%. 42 The question “Do you drink alcohol every day, not counting with
meals?” was 33% sensitive and 94% specific for the diagnosis. An analysis of the 1995
NHAMCS database found that the annual rate of alcohol-related ED visits in patients aged
65 and older was 2.6 per 1000 population per year, and this was 0.6% of older persons’
ED visits; both were the lowest among all age groups except the below-15 age group. 50 A
review of trauma registry data found that 14% of 180 drivers aged 60 or over in motor
vehicle crashes had blood alcohol counts of � 100 mg/dL. 51 In men aged 60 and over,
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21% had a positive blood alcohol counts. Only one patient was found to have a toxicology
screen positive for another drug of abuse.

Elder Abuse

Elder abuse is more widespread than many clinicians realize. Although child abuse is
commonly evaluated and screened for in EDs, elder abuse is less so. In fact, surveys of
practicing emergency physicians found that elder abuse protocols were available to 27%
of respondents, whereas child abuse protocols were available to 75%. 12 In teaching insti-
tutions, 93% had protocols for child abuse, but only 42% had protocols for elder abuse. 52

Estimates of the prevalence of elder abuse are that 10% of patients aged 65 and over are
subject to some type of abuse. 53 In a stratified random sample of community-dwelling
older adults in Boston, Pillemer and Finkelhor found a prevalence of elder abuse of 32 per
1000 population. 54 This included a prevalence of 20 per 1000 for physical abuse, 11 per
1000 for verbal abuse, and 4 per 1000 for neglect. In contrast to other studies and popular
thought, 58% of perpetrators were spouses and only 24% were children. The proportion of
abused older patients was nearly evenly split between men and women, but the risk among
men was more than two times that for women, owing to their smaller representation in the
population.

Lachs et al identified 182 older victims of abuse reported to the regional Elder Protec-
tion Service. 55 Of these patients, 114 had been seen in the ED over the preceding 5 years,
with a median of 3 visits (range 1 to 46 visits). Thirty-eight percent had at least one visit
with a high probability of abuse, and 66% had at least one injury visit. Only 9.1% of these
visits resulted in a referral to the Elder Protection Service.

Fulmer et al reported on a prospective pilot study of a screening instrument for elder
abuse. 56 They screened 484 patients and found a 7% rate of abuse, including physical
abuse in 1%, psychologic abuse in 4.1%, and material deprivation in 2.2%. An additional
6% had suspected abuse.

In a retrospective analysis of risk factors, elder abuse was found to be more common
among nonwhites (OR = 2.55 for abuse, 3.02 for neglect) and the nonmarried (OR = 2.29
for abuse, 2.49 for neglect). 57 Neglect, but not abuse, was found to be more common
among patients with delirium (OR = 4.23) and dementia (OR = 4.07). Two studies present
protocols for the evaluation of patients with elder abuse. 56,58

EmergMed 16 (Level B): Studies are needed to develop brief screening
instruments for specific conditions for use with older patients in the
emergency department.

EmergMed 17 (Level A): Screening for asymptomatic conditions in older
patients in the emergency department should be done only if detec-
tion of the abnormality results in treatment of the disorder and this
treatment results in improvement in outcomes. Randomized
interventional trials are needed to assess short- and long-term out-
comes of patients who have screening and treatment for these con-
ditions.
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SPECIFIC CLINICAL SYNDROMES

ABDOMINAL PAIN

Abdominal pain is the presenting complaint of 3% to 6% of older patients presenting to
the ED. Surveys of emergency physicians and emergency medicine residency directors in
the early 1990s found that abdominal pain was one of several complaints that physicians
found more difficult to manage in the older patient. The mortality in older patients pre-
senting with abdominal pain is 5%. Twenty-two percent will require surgery, and over half
(52%) will be admitted to the hospital. Risk factors for death in older patients with ab-
dominal pain include free air on radiograph (RR [relative risk] = 23), age over 84 (RR =
22), other significant radiographic findings (RR = 5.9), and bandemia (RR = 23). 59 If free
air is present on abdominal radiographs, the mortality is 75%. Risk factors for surgery
include hypotension (RR = 4.7), abnormal bowel sounds (RR = 4.2), other radiographic
abnormalities (RR = 4.1), dilated loops on radiographs (RR = 3.2), and leukocytosis (RR
= 2.3). Diagnoses in older patients with abdominal pain include infection (19%), mechani-
cal problems (16%), ulcers (8%), genitourinary disease (8%), malignancy (7%), biliary
tract disease (6%), cardiac disease (4%), pulmonary disease (2%), other (29%).

In one retrospective review, it was found that emergency physicians correctly classified
67% of patients with abdominal pain who were younger than 65 years but 44% of those
who were 65 or older. 60

Older patients with cholecystitis commonly do not have classic symptoms. In a retro-
spective review, it was found that 84% had neither epigastric nor right upper quadrant
pain, and 5% had no pain at all. 61 Fifty-six percent of patients were afebrile and 41% had
a normal white blood cell count. No difference in the presence or absence of these find-
ings was found for the young-old (65 to 74), the old-old (75 to 84), or the oldest-old (85
and older). This mirrors results from another retrospective review, which showed that
elevated temperature and abnormal laboratory studies do not differentiate patients who
were admitted and underwent surgery from those who did not undergo surgery. 62 Thirteen
percent of patients who had normal values for all laboratory studies and normal tempera-
tures required surgery.

Only 20% of older patients with appendicitis present classically. Elevated temperatures
are present in less than half (47%), and 23% have tenderness that is diffuse or localized to
an area other than the right lower quadrant. 63

A final retrospective review found that 43% of patients aged 65 and over with abdomi-
nal pain were admitted; 20% had immediate surgery, 17% were admitted and had subse-
quent surgery (41% of admitted patients), and 4% were discharged and had subsequent
surgery. 64 Common diagnoses included indeterminate (23%), biliary tract disease (12%),
small bowel obstruction (12%), gastritis (8%), perforated viscus (7%), diverticulitis (6%),
and appendicitis, incarcerated hernia, and renal colic (4% each). A common limitation of
all of these studies is their retrospective nature.

EmergMed 18 (Level B): Prospective, longitudinal cohort or case-control
studies of elderly emergency department patients with abdominal
pain are necessary to adequately define which patients with ab-
dominal pain have serious disease and which have benign disease.
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EmergMed 19 (Level B): The value of history and physical examination
findings, laboratory examination, and imaging studies in older
emergency department patients should be prospectively evaluated.

FALLS

Falls are both a common and serious event for older patients. Falls are the most common
reason for injury visits in patients aged 65 years and older (52% of such visits). 65 In one
study 15% of EMS transports for patients aged 65 years or older were for falls. 17 The risk
of falls in older patients increases with increasing age, and women fall more often than
men. 17,45 In older patients, fractures occur in 5% of falls, and other serious injuries occur
in 5% to 10%. Twelve percent of deaths in the older population are directly or indirectly
related to falls. 45

A practice guideline for the ED management of falls in older patients was published in
1997. 45 This guideline recommended a comprehensive evaluation of ED patients who
fall, including an expanded history (eg, ADLs, environmental hazards, last eye examina-
tion), physical examination (Timed Get Up and Go test, mental status examination), diag-
nostic studies and referral (geriatric assessment, social services, optometry, podiatry,
physical therapy, occupational therapy). This guideline was implemented in three EDs that
were part of a large health maintenance organization in southern California. The guideline
was presented to emergency physicians at a 1-hour lecture and to ED nurses at a
30-minute in-service lecture. A pre-post intervention comparison over 2 years found that,
following the education, more patients were diagnosed as having fallen as a result of loss
of consciousness, stroke, or seizures. There was improved documentation of certain his-
torical elements, visual acuity testing, and the Timed Get Up and Go test. However, there
was still low compliance with many of these elements (visual acuity testing in 3.2%,
Timed Get Up and Go test in 11.2%). Although there were small improvements in these
aspects of the history, there was no difference in the rate of recurrent falls, hospitalization
for falls, or hip fractures before and after the implementation of the guideline. 66,67

Older black Americans may be at high risk of poor outcomes after falls. 68 Older pa-
tients may also be at increased risk for occupational injuries due to falls. 69,70

EmergMed 20 (Level A): Randomized controlled trials are necessary to
assess the value of a falls prevention program in reducing subse-
quent falls by elderly patients presenting to the emergency depart-
ment with a fall.

INFECTIOUS DISEASE

Fever is a common presenting complaint of older ED patients. Morbidity and mortality are
high. In one study of ED patients with oral temperatures � 100°F, 18% were found to
have positive blood cultures, 10% died within a month, and 7% required surgery. 71 Three
fourths of patients had signs of serious illness (the above and hospitalization � 4 days,
intravenous antibiotics � 3 days, or repeat ED visit within 72 hours). Predicting serious
illness in ED patients with infectious symptoms is difficult. In this study, oral temperature
� 103°F, respiratory rate � 30, leukocytosis of 11,000 or more, presence of an infiltrate
on chest x-ray, and pulse � 120 were found to be independent predictors of serious
illness. However, 50% of patients with serious illness had none of these features.
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Although the specificity for bacterial infection of such findings as elevated temperature,
leukocytosis, and bandemia is relatively high (85% to 97%, varying by cut-off used), the
sensitivity is low (24% to 65%). Therefore, the absence of these findings cannot be used to
exclude significant bacterial infections in older adults. 72

Another study found that the only predictive factors for bacteremia in older patients
were altered mental status (OR = 2.88), vomiting (OR = 2.63), and bandemia � 6% (OR =
3.5). 73 The sensitivity of � 1 factor was 85%, specificity was 46%.

Common infections in older patients with fever are pneumonia or bronchitis (31%),
urinary tract infection (22%), sepsis (18%), and cellulitis (5%). 71 Age itself is a risk factor
for more serious illness in patients with pneumonia and influenza. 74,75 Patients aged 65
years or older with urinary tract infections are more likely to have multidrug-resistant
pathogens (OR = 3.0). 76

Immunizations have become a routine part of ED practice, especially tetanus immuniza-
tion. Approximately 50% of older ED patients do not have protective antibodies to
tetanus. 77–79 Half of these patients will not seroconvert in 14 days after immunization. 77

One third of patients also have inadequate immunity to diphtheria. 80

ED immunization for older patients for pneumococcus and influenza has also been
evaluated. Sixty-five percent of older adults are immunized for influenza, and 45% are
immunized for pneumococcus; persons aged 65 to 74 years are less likely to be immu-
nized than older persons, as are nonwhites and persons with lower socioeconomic sta-
tus. 81 Studies in urban EDs suggest that only 3% to 18% of high-risk patients (a group
that includes patients aged 65 and over) report immunization for pneumococcus, and 28%
to 38% report immunization for influenza. 82,83 Feasibility studies of ED-based immuniza-
tions for influenza and pneumococcus found that the median time for immuni-
zation-related activities was only 4 minutes, and patient length of ED stay is not af-
fected. 82,84

EmergMed 21 (Level B): Up to now, studies of fever and infectious dis-
ease in older emergency department patients have been observa-
tional and analytic retrospective studies. Prospective observational
cohort studies, including longitudinal studies of outcomes and pre-
dictors of outcomes, are needed.

EmergMed 22 (Level A): Descriptive studies of emergency-department-
based immunization programs have found them to be feasible. In-
tervention trials for older persons are necessary to determine if
such programs are beneficial (because they access an underserved
population) and whether they provide more cost-effective care and
reduce adverse outcomes in comparison with usual care.

ACUTE CORONARY SYNDROMES

Chest pain in the older patient has been identified as an area of concern for emergency
physicians, who rate this complaint as more time-consuming and requiring more resources
to evaluate in older than in younger patients. 12 Increasing age is an independent risk
factor for the development of coronary artery disease. 85,86 Of more concern to emergency
physicians, though, age is an independent risk factor for acute coronary syndromes (ACS)
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in patients presenting with symptoms of possible ACS. 86,87 Age is also a risk factor for
mortality in patients with ACS. 88,89

Complicating the evaluation of older patients with possible ACS is the fact that they less
commonly present with chest pain and other classic symptoms of ACS. Small,
single-center studies and larger, multicenter databases have documented that increasing
age increases the likelihood of myocardial infarction (MI) without pain. Bayer et al per-
formed a retrospective study of patients aged 65 to 100 years and found chest pain to be
present in the majority of patients up to age 85. 90 After that, shortness of breath was the
most common symptom. Approximately 20% to 30% of patients aged 65 to 79, 50% of
those aged 80 to 84, and 62% of those 85 and older presented without chest pain. Other
presenting complaints in this group included syncope, confusion, weakness, and stroke.
Another single-hospital study showed a much higher rate of MI without chest pain, 75%,
in patients aged 85 and older. 91 Perhaps the most generalizable study to assess this phe-
nomenon is an analysis of the National Registry of Myocardial Infarction 2, a national
registry of patients with confirmed MIs at 1674 hospitals. 92 In this study, one third of all
patients did not have chest pain. This included 25% of patients under age 65, 33% of
patients aged 65 to 74 years, 42% of patients aged 75 to 84, and 51% of patients 85 and
older. Patients without chest pain had longer delays and were less likely to receive
thrombolysis, primary angioplasty, aspirin, heparin, and �-blockers. The in-hospital mor-
tality of these patients was 2.21 times greater than that for patients with chest pain.

Although a comprehensive review of the treatment of ACS is beyond the scope of this
paper, several points of concern to emergency physicians must be mentioned. Although
improvements in care have been documented, there is considerable room for improvement
in the acute care of the older patient with ACS. A review of changes in the management of
MI between 1987 and 1990 in patients aged 65 and over using Medicare databases found
significant improvements in both 30-day mortality (26% to 23%) and 1-year mortality
(40% to 36%). 93 During the same period, increases in angiography (13% to 21%),
revascularization (13% to 21%), angioplasty (5% to 10%), and bypass (8% to 11%) were
noted. However, older patients commonly do not receive as aggressive treatment as their
younger counterparts, even though there is evidence to suggest that older patients have
greater absolute benefits from such therapy. 94,95 Part of the reason for this may be that
older patients are less likely to have indications for and are more likely to have
contraindications for thrombolytics. In the Multicenter Chest Pain Study, only 18% of
patients aged 75 and older presented with ST elevation or new Q waves on electrocardio-
gram in less than 6 hours from the onset of their pain, whereas 34% of younger patients
did so; 12% of patients aged 65 and over who were eligible by electrocardiogram and time
criteria had other contraindications to thrombolysis. 96 However, in a retrospective analy-
sis of Medicare patients in Connecticut, Krumholz et al found that 56% of patients 65 and
older who were eligible for thrombolytic therapy and not referred for direct angioplasty or
bypass did not receive thrombolytics. 97 Predictors of not using thrombolytics include
increasing age, lack of chest pain, altered mental status, presentation after more than 6
hours of symptoms, left bundle branch block, Q waves, ST elevation of less than 6 mm
total, and ST elevation in only two leads. Even in “ideal” patients for thrombolytic
therapy, ie, those presenting with chest pain, ST elevation, and within 6 hours of the onset
of symptoms, 25% of patients did not receive thrombolytic therapy. Although this rate of
thrombolytic administration seems low, other studies have shown that only 5% of MI
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patients aged 75 and older received thrombolytics, and patients in this age group had an
18% mortality. 98 In a prospective study of 4223 patients, Fleming et al found that patients
aged 75 years and older were 2.5 times more likely not to be admitted to the coronary care
unit, even if the diagnosis was myocardial infarction (RR = 7.1) or exclude MI (RR =
1.5). 99

Given this information, several things are clear. Older patients, especially the oldest old
(age 85 and older), present atypically with ACS. Given the symptoms with which older
patients present to the ED, this diagnosis may need to be considered in one third of
patients aged 65 or over who present to the ED. Although older patients are less likely to
be eligible for thrombolytics, they receive a greater benefit from this treatment. Thus, in
patients with ACS, “age is, therefore, best considered as an impetus to pursue prompt
therapy rather than a reason to avoid it.” 94

EmergMed 23 (Level B): Studies of techniques to improve recognition
and appropriate treatment of acute coronary syndromes in older
emergency department patients should be performed.

EmergMed 24 (Level A): Older patients should be included in interven-
tion trials of acute coronary syndromes treatment.

CARDIOPULMONARY ARREST

There have been multiple prospective and retrospective studies on the outcome of
out-of-hospital cardiac arrest in older patients. 100–119 Although the results vary, overall,
several points become apparent. Some studies have found that age is an independent
predictor of mortality from cardiac arrest, 100–102,120 but other studies refute this. 105,109–

111 Older patients, including octogenarians and nonagenarians, have acceptable rates of
survival to hospital discharge (5% to 10%), 100,102,105,107,109,113,118 especially when the
presenting rhythm is ventricular tachycardia or ventricular fibrillation (14% to 24% sur-
vival to hospital discharge). 100,107,113 In one prospective cohort, patients aged 90 or over
were found to have only a 1% survival rate. 102 However, another retrospective cohort
study found patients aged 90 or over to have a 4.4% rate of survival; if the presenting
rhythm was ventricular tachycardia or fibrillation, the survival to hospital discharge was
17%. 100 Cerebral outcomes and quality of life are acceptable in both younger and older
survivors of out-of-hospital cardiac arrest. 121 In an analysis of the Brain Resuscitation
Clinical Trials data, Rogove et al found no difference in neurologic recovery by age. 106

Long-term survival rates appear similar in older and younger patients who survive to
hospital discharge (65% in each group in one study). 117

Data on resuscitation of nursing-home patients with cardiac arrest is mixed. Benkendorf
et al performed a prospective cohort study comparing nursing-home with community-
dwelling patients with cardiac arrest and found that no nursing-home patient survived, but
that 5.6% of community-dwelling patients did. 103 Seventy-five percent of nursing-home
patients had an asystolic rhythm. Appelbaum et al found similar poor outcomes in their
retrospective study, with 2% of nursing-home patients and 11% of community-dwelling
patients surviving to hospital discharge. 114 However, another retrospective study found
similar rates of survival to hospital discharge in nursing-home (10.5%) and
community-dwelling (9.2%) patients. 66 Tresch et al found a 5% survival to hospital dis-
charge rate in nursing-home patients with cardiac arrest, but a 27% survival when the
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arrest was witnessed and the rhythm was ventricular tachycardia or fibrillation. 108 Eighty
percent of survivors had a functional status similar to their pre-arrest status, and 40% lived
for more than 1 year.

Presenting cardiac rhythm and whether the arrest was witnessed are more important
than age in predicting the outcome of out-of-hospital cardiac arrest. Given this informa-
tion, there is no reason to withhold cardiopulmonary resuscitation and advanced cardiac
life support on the basis of age alone. Patients with unwitnessed arrests and those with
asystole have poorer outcomes at any age. In one large study from Sweden, none of 211
patients aged 70 or over who have unwitnessed, asystolic, out-of-hospital arrests survived
to hospital discharge. 101

EmergMed 25 (Level B): Cohort or case-control studies are necessary to
determine in which patients resuscitation for out-of-hospital arrest
is futile. However, it appears that age alone should not be used to
make this decision.

EmergMed 26 (Level B): Prospective, multicenter, longitudinal studies
on the clinical course of older emergency department patients with
important conditions (abdominal pain, fever, acute coronary syn-
dromes) are needed (see also Key Research Questions in Emergency
Medicine, end of chapter).

TRAUMA

Injuries in patients aged 65 and over caused 37,560 deaths in 1998, a rate of 109 per
100,000 population. Injuries are therefore the seventh leading cause of death in this age
group. Both the crude number of deaths and the death rate increase with age in those aged
65 and over; by age 75, the rate per 100,000 population exceeds all other age groups. 122

In addition to its high mortality, trauma in the older patient can result in significant
morbidity, including functional decline and loss of independence.

There are some common limitations in much of the older trauma research. Many reports
define “older” to start as young as 55 years of age, rather than the more standard 65 years.
However, trauma patients aged 55 and over are a heterogeneous group, and advanced age
is associated with increased trauma mortality. Nonstandardized definitions of the “older”
age group limit comparisons between studies. Additionally, many of the studies are
single-center retrospective analyses of trauma registries at trauma centers. This allows for
potential spectrum bias (weighting toward more severe injuries) and makes the results of
these studies difficult to generalize to the older trauma patient treated elsewhere. There is
often no description of the data quality in these trauma registries. Each study uses different
inclusion and exclusion criteria, with some studies including burn patients, patients with
penetrating injuries, and patients with isolated orthopedic injuries, and other studies ex-
cluding these patients in favor of those with blunt trauma. These factors make comparison
difficult and thus lead to confusion about conflicting results. Most of the research is
descriptive; very little analytic research and no interventional trials were identified.

Demographics of Trauma in Older Patients

The Northeastern Ohio Trauma Study was a time-stratified random sample of visits to EDs
in 1977. 123,124 This large epidemiologic study showed falls to be the leading cause of
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injury in patients aged 65 and over, followed by motor vehicle crashes. The injury rate for
falls was 40 per 1000 population for patients 65 to 74 years, and 69 per 1000 population
for patients 75 and older. The injury rate for motor vehicle crashes was 11 and 9 per 1000
for these age groups, respectively. The study also found that the hospital admission rate
for injuries rises markedly after age 65 (21% for patients 65 to 74, 34% for patients 75 and
older). Population-based mortality rates also increase in older patients, but more striking
are case fatality rates, which show sharp increases in patients aged 65 and over (case
fatality rate is the death per 1000 injuries). The rate of fractures also increase sharply after
age 65; falls were found to cause 87% of all fractures in those aged 65 and over.

Covington et al analyzed the North Carolina Trauma Registry, a statewide registry of all
trauma patients admitted for at least 24 hours or dead on arrival in that state’s eight level 1
and 2 trauma centers. 125 The researchers found that patients 65 and older have longer
stays in the hospital and intensive care unit, higher hospital charges, and higher mortality
at all levels of injury severity. Sixty-eight percent of the injuries were caused by falls, and
22% were transportation related.

In an analysis of the National Hospital Discharge Survey, MacKenzie et al found pa-
tients aged 65 and older to represent 12% of the population but 23% of the hospitaliza-
tions for trauma, and to be responsible for 28% of charges. 126 Patients 75 and older
accounted for two thirds of hospitalizations and charges in the older group.

Mortality

In studies of older trauma patients, in-hospital mortality varies from 15% to 45%. 127–135

Finelli et al provided a secondary analysis of data from the Major Trauma Outcome Study
of the American College of Surgeons. 135 This was a study of 46,613 major trauma pa-
tients admitted to 120 trauma centers between 1982 and 1986; it included 3669 patients
aged 65 and over. The elderly group had an 18% case fatality rate; the most common
mechanism of injury was fall (46%, 12% mortality), followed by motor vehicle crash
(28%, 21% mortality) and pedestrian hit (10%, 33% mortality).

Mortality in trauma patients is related to several factors, including injury severity, host
factors, timeliness of care, and quality of care. 136 Several studies have attempted to iden-
tify factors that are associated with mortality in older trauma patients, focusing on host
factors and injury severity.

One early study of 100 patients aged 70 and over admitted to a single trauma center
found that age, sex, Injury Severity Score (ISS), pre-injury ADL dependence, and
pre-existing disease do not differ between survivors and nonsurvivors. 127 Central nervous
system injury and the presence of shock (blood pressure � 80 systolic) were found to be
significantly different between groups. A second study of 39 severely injured patients aged
60 and over also found that ISS is not predictive of mortality, nor is the Trauma Score
(TS). 128 These studies are limited by low power to detect an association between predic-
tive variables and mortality. They also had varying inclusion criteria (the former included
patients with burns, penetrating injuries, and same-level falls; the latter included only
severely injured surgical patients in intensive care who required a pulmonary artery cath-
eter and arterial line). Older patients with isolated hip fractures have been found to have a
mortality rate higher than that predicted by anatomic injury scales; 137 thus, the inclusion
of this patient subgroup in the former study may have made it more difficult to detect an
association between ISS and age.
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DeMaria et al retrospectively analyzed 82 patients aged 65 and over admitted to a single
center’s trauma service between 1982 and 1984. 138 Patients with thermal, penetrating, or
isolated orthopedic injuries were excluded. The mortality rate was 21%; factors associated
with mortality by univariate analysis included age, ISS, and the Anatomic Injury Severity
score for head and neck. Discriminant analysis showed that four variables were associated
with survival—ISS, age, and the presence of cardiac or septic complications. A “geriatric
trauma survival score” was developed and prospectively tested on 61 additional patients,
with 92% accuracy in prediction of mortality. However, one recent study of 326 patients
found no difference in this score between survivors and nonsurvivors. 134 Additionally,
this score requires knowledge of complications, which limits its use in the early evaluation
of trauma patients.

Knudson et al conducted a retrospective study of 852 patients aged 65 and older with
blunt trauma identified by trauma registries of three trauma centers and found the ISS to
be the single variable that correlates most closely with mortality. 133 In this study, overall
mortality was 18.4%. Other risk factors for death were TS � 7 (RR = 6.62), Glasgow
Coma Scale score of 3 (RR = 6.11), respiratory rate � 10 (RR = 4.83), blood pressure
� 90 (RR = 4.77), abdominal injury (RR = 3.21), chest injury (RR = 2.27), head injury
(RR = 2.17), and male sex (RR = 2.07). The authors developed a model for the probability
of death using TS, age, and sex, and found this to have similar discriminating ability to the
ISS in predicting mortality (sensitivity 37%, specificity 98%, and total correct classifica-
tion 88% for the model, corresponding percentages of 41%, 97%, and 86% for the ISS).

Morris et al performed a case-control study of the effect of pre-existing conditions on
trauma mortality. 136 They evaluated 3074 trauma deaths and 9868 matched controls (in-
jury survivors) identified by the use of computerized hospital discharge data from Califor-
nia. They studied patients of all ages and found the presence of pre-existing conditions to
increase with age. Pre-existing conditions associated with mortality included cirrhosis
(OR = 4.6), congenital coagulopathy (OR = 3.2), chronic obstructive pulmonary disease
(OR = 1.8), ischemic heart disease (OR = 1.8), and diabetes mellitus (OR = 1.2).

Other factors associated with mortality in studies include early intubation, 139 hypo-
tension, 127,132,133 TS, 133,140,141 ISS, 140,141 closed head injury, 127,132,139 base deficit
� � 6, 142 sepsis, 132 cardiopulmonary complications, 138 bradycardia, prior MI, and his-
tory of chronic renal insufficiency. 132

Accurate prediction of mortality is important for a number of reasons. First, it may
provide information to help patients and surrogate decision makers decide on their desired
level of care. Second, it allows for comparison between sites for quality-assurance pur-
poses. Third, it may help tailor patient care, by predicting patients who require more
aggressive trauma care. Currently, there is no validated, accurate way of predicting mor-
tality in older patients. This is likely due to the multifactorial nature of mortality in older
trauma patients.

Several factors must be taken into account when evaluating mortality prediction in older
trauma patients. First, what is the intent of the predictive model? A model intended to be
used for quality assurance and comparison of mortality between sites may include compli-
cations as a predictor; however, this would not be appropriate in a model intended to
identify patients for early, aggressive care. Similarly, a model developed in a trauma center
may not be accurate when applied to patients in other settings. Therefore, models used to
decide on the necessity of specialized trauma care should include patients from settings
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other than trauma centers. Sensitive models are necessary when determining who requires
aggressive care; sensitivity is not as important as correct classification for quality assur-
ance. Also, in developing models for prediction of mortality, investigators should include
all potentially relevant predictors in order to improve accuracy. This requires larger data
sets; the need for quality data suggests that prospective studies would result in better
models than retrospective data could produce. Finally, predicting mortality in heteroge-
neous groups is difficult. Patients with isolated hip fractures from same-level falls, for
instance, have a higher-than-predicted mortality on the basis of anatomic injury scales.
Inclusion of these patients in studies with patients with multiple injuries diminishes the
predictive value of the equations if this is not taken into account as an independent risk
factor.

Functional Outcome

Long-term loss of functional abilities and independence are serious morbidities in older
trauma patients. Multiple studies have evaluated the long-term functional outcome of these
patients and found better-than-anticipated results. 130,131,143 DeMaria et al performed a
follow-up survey of 63 survivors of blunt trauma. 130 These patients were moderately
injured (mean ISS 15 � 1.1) and had high rates of cardiopulmonary comorbidity (71%),
multiple injuries (62%), head injuries (25%), and surgeries (50%, two thirds of these
emergent). Prior to their injury, 97% of survivors were independent. At discharge, 33%
were independent, with 37% dependent at home and 30% in nursing homes. At follow-up
(mean 19.6 � 1.2 months), the best functional status obtained was 57% independent, 32%
dependent at home, and 11% in nursing homes. Risk factors for permanent nursing-home
placement were found to be increased age, longer hospital stay, more complications, and
more severe abdominal injuries. van Aalst et al conducted a similar study of long-term
outcomes of blunt trauma victims aged 65 and older. 131 They identified 98 such patients
over a 5-year period and performed a follow-up survey at a mean of 2.82 years (range 1 to
6 years). Thirty-two patients were independent at follow-up; these were defined as “ac-
ceptable outcomes.” Fifty patients had died, including 44 patients who died in the hospital.
An additional 16 patients were dependent at follow-up. These 66 patients were considered
“unacceptable outcomes.” Factors associated with unacceptable outcomes included age
� 75, Glasgow Coma Scale score � 7, shock on admission, closed head injury with
Anatomic Injury Severity score � 3, and sepsis. Mean values for age, ISS, Revised
Trauma Score, probability of survival on Trauma and Injury Severity Score, and Glasgow
Coma Scale score differed between the groups. Similar findings for comparisons between
survivors and nonsurvivors were found.

Penetrating Trauma

Most published studies of trauma in older patients focus on blunt trauma; penetrating
trauma is less common and less well studied. One retrospective analysis of the trauma
registry at a level 1 trauma center identified 85 patients aged 65 and over with penetrating
trauma who were admitted over a 5-year period and compared them with 85 control
persons under age 65 and matched for mechanism of injury and ISS. 144 Older patients
were found to have significantly more pre-existing conditions, longer hospital stays (2.6
days longer), and longer stays in intensive care. Complication rates were higher in the
older patients (22.3% versus 17.6%), but this was not statistically significant. Mortality
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was 8.2% in the older group but 3.5% in the younger group. Ninety-one percent of the
older patients were discharged home. As the population continues to age, we may begin to
see larger numbers of older patients with penetrating trauma, who differ not only from the
younger patients but also from older blunt trauma patients.

Aggressive Resuscitation

Scalea et al retrospectively analyzed older blunt multiple trauma patients treated at their
level 1 trauma center. 145 The authors describe their experience with 60 patients in 1985
aged 65 and over with diffuse multiple trauma who were stable after initial resuscitation.
The overall mortality was 44%; factors that were found to predict mortality were
pedestrian-motor vehicle accident, diffuse trauma, initial systolic blood pressure less than
130 mm Hg, systemic acidosis, multiple fractures, and head injuries. The authors did not
describe the method used to determine these risk factors or indicate whether they were
found to be statistically significant predictors of mortality. The mortality was 85% in the
group with any risk factor, and 63% of deaths were in the late post-injury period, com-
monly from multiple-organ failure.

In 1986 the authors performed invasive monitoring on any patient who had any of the
risk factors noted above. Fifteen patients were treated with invasive monitoring; the mor-
tality rate was 93%. The average time to invasive monitoring was 5.5 hours from arrival in
the intensive care unit. Because of the low survival rate, after 1986 the authors began a
protocol that involved early invasive monitoring. The mortality after this was initiated was
47% (P � .001 compared with 1986). The average time to invasive monitoring was 2.2
hours. The groups did not differ in number of injuries, percentage requiring operation, or
percentage of patients who died without significant injuries.

The authors suggest that early invasive monitoring of older patients at risk of mortality
from multiple-organ failure may improve survival. Given the use of historical controls and
the limited comparative information between the groups, it cannot be determined whether
the improved survival was due to early invasive monitoring or some other factor.

McKinley et al developed a standardized protocol for resuscitation of trauma patients at
risk for post-injury multiple-organ failure. 146 They performed an inception cohort study
of patients resuscitated by this protocol, comparing patients aged 65 and older with those
under age 65. Patients who had (1) specific injuries (flail chest, two or more abdominal
organ injuries, major vascular injury, complex pelvic fracture, or two or more long-bone
fractures), (2) base deficit of 6 mEq/L or more, and (3) need for transfusion of six units or
more of packed red blood cells, or patients aged 65 and older who have any two of the
above criteria, were resuscitated by this protocol; patients with severe brain injury were
excluded. The protocol involved resuscitation guided by pulmonary artery catheter using a
combination of fluids, blood, inotropics, and vasopressors, with a goal of an oxygen
delivery index (DO2I) of at least 600 mL/min*m2.

Over 19 months, 54 patients under age 65 and 12 patients aged 65 or over were resus-
citated by this protocol. Older patients’ cardiac index and DO2I were significantly lower
in the older group than in the younger group at the start of resuscitation. Eighty-three
percent of older patients required inotropic support with dobutamine, versus 31% of
younger patients (P � .05); 25% of older patients and 19% of younger patients required
vasopressors (P = NS). Fifty percent of older patients and 19% of younger patients devel-
oped multiple-organ failure. Survival at 7 days was similar between groups (92% older
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and 94% younger), but 30-day survival was significantly less in the older group (42%)
than in the younger group (89%) (P � .05 for both comparisons).

Although the authors conclude that aggressive management of older blunt trauma pa-
tients is not futile, they provide no comparison with patients who are not managed using
this protocol. Thus, it remains unknown whether this protocol results in improved survival
over standard care.

EmergMed 27 (Level B): Research on older trauma patients would ben-
efit from standardization of outcomes, including short- and
long-term survival and also functional outcome.

EmergMed 28 (Level B): Valid and accurate ways to predict outcomes in
older trauma patients must be developed on the basis of cohort or
case-control studies that can identify risk factors for bad outcomes.

Early invasive monitoring and aggressive resuscitation of high-risk patients may be ben-
eficial in reducing multiple-organ failure and death in older patients with blunt multiple
trauma. A number of research questions are generated on the basis of this hypothesis:

EmergMed 29 (Level B): Cohort or case-control studies are needed to
determine which older patients are at risk for multiple-organ fail-
ure and death after blunt trauma and to construct a predictive
model.

EmergMed 30 (Level B): Exploratory studies are needed to identify new
noninvasive ways of determining which older trauma patients
might benefit from invasive monitoring and aggressive resuscita-
tion.

EmergMed 31 (Level A): To determine whether early invasive monitor-
ing and aggressive resuscitation of high-risk older trauma patients
result in improved outcomes, large-scale, randomized controlled tri-
als should be performed, and outcomes that include not only
short-term mortality but also long-term mortality and function
should be used (see also Key Research Questions in Geriatric Emer-
gency Medicine, next).

KEY RESEARCH QUESTIONS IN
GERIATRIC EMERGENCY MEDICINE

EmergMed KQ1: Can alterations in the process of emergency depart-
ment care, such as those found to be beneficial elsewhere (ie, geriat-
ric specialty inpatient units), improve the outcomes of older
emergency department patients?

Hypothesis-generating studies include the following: evaluation of the
micro-environment of the ED to determine the characteristics (eg, commu-
nication, physical environment) that affect outcomes in elderly patients,
development of brief instruments to detect cognitive and functional impair-
ment in older ED patients, and generation of interventions (educational
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models, protocols, computer support systems) to improve physician docu-
mentation and medication prescribing.

Hypothesis-testing studies include the study of specific elements of care
(ie, improved environment, communication, recognition of delirium, link-
age with geriatric teams) on outcomes in older ED patients. This should
lead to a controlled study of the effects of a multifaceted approach to
geriatric ED care on patient outcomes.

EmergMed KQ2: What diagnostic and therapeutic interventions can im-
prove outcomes in older emergency department patients with
high-risk common complaints, such as abdominal pain and acute
coronary syndromes?

Hypothesis-generating studies include prospective, longitudinal studies
of outcomes, evaluation of predictors of adverse outcomes, and evaluation
of varied diagnostic approaches to older ED patients with the high-risk
common conditions.

Hypothesis-testing studies would be based on the results of the
hypothesis-generating studies and would include controlled trials of meth-
ods for improving outcomes for older ED patients with the high-risk com-
mon conditions.

EmergMed KQ3: In older blunt multiple trauma patients, does early
invasive monitoring and aggressive resuscitation result in improved
outcomes?

Hypothesis-generating studies include the development and validation of
sensitive and accurate methods to predict which patients are at risk for
multiple-organ failure and death after blunt trauma, and the study of
noninvasive methods of determining who may benefit from invasive moni-
toring and aggressive resuscitation.

Hypothesis-testing studies involve evaluating whether early invasive
monitoring and aggressive resuscitation of high-risk older trauma patients
results in improved outcomes and comparing the effect of different tech-
niques of aggressive resuscitation on outcomes. These studies should con-
sist of large-scale randomized controlled trials, using outcomes that include
not only short-term mortality but also long-term mortality and function.

REFERENCES

1. Sanders AB. Care of the elderly in emergency departments: conclusions and recommendations.
Ann Emerg Med 1992;21:830-834.

2. Sanders AB, Witzke DB, Jones JS, et al. Principles of care and application of the geriatric
emergency care model. In Sanders AB (ed): Emergency Care of the Elder Person. Geriatric
Emergency Medicine Task Force. St. Louis, MO: Beverly Cracom Publications, 1996:59-93.

3. Shah MN, Rathouz PJ, Chin MH. Emergency department utilization by noninstitutionalized
elders. Acad Emerg Med 2001;8:267-273.

4. Rosenblatt RA, Wright GE, Baldwin LM, et al. The effect of the doctor-patient relationship on
emergency department use among the elderly. Am J Public Health 2000;90:97-102.

5. Lishner DM, Rosenblatt RA, Baldwin LM, Hart LG. Emergency department use by the rural
elderly. J Emerg Med 2000;18:289-297.

76 CHAPTER 3



6. Hamdy RC, Forrest LJ, Moore SW, Cancellaro L. Use of emergency departments by the
elderly in rural areas. South Med J 1997;90:616-620.

7. Wofford JL, Schwartz E, Timerding BL, et al. Emergency department utilization by the eld-
erly: analysis of the National Hospital Ambulatory Medical Care Survey. Acad Emerg Med
1996;3:694-699.

8. Strange GR, Chen EH, Sanders AB. Use of emergency departments by elderly patients: projec-
tions from a multicenter data base. Ann Emerg Med 1992;21:819-824.

9. Strange GR, Chen EH. Use of emergency departments by elder patients: a five-year follow-up
study. Acad Emerg Med 1998;5:1157-1162.

10. Singal BM, Hedges JR, Rousseau EW, et al. Geriatric patient emergency visits. Part I: Com-
parison of visits by geriatric and younger patients. Ann Emerg Med 1992;21:802-807.

11. Sanders AB. Care of the elderly in emergency departments: where do we stand? Ann Emerg
Med 1992;21:792-795.

12. McNamara RM, Rousseau E, Sanders AB. Geriatric emergency medicine: a survey of practic-
ing emergency physicians. Ann Emerg Med 1992;21:796-801.

13. Baraff LJ, Bernstein E, Bradley K, et al. Perceptions of emergency care by the elderly: results
of multicenter focus group interviews. Ann Emerg Med 1992;21:814-818.

14. Hedges JR, Singal BM, Rousseau EW, et al. Geriatric patient emergency visits. Part II: Percep-
tions of visits by geriatric and younger patients. Ann Emerg Med 1992;21:808-813.

15. Gerson LW, Shvarch L. Emergency medical service utilization by the elderly. Ann Emerg Med
1982;11:610-612.

16. Dickinson ET, Verdile VP, Kostyun CT, Salluzzo RF. Geriatric use of emergency medical
services. Ann Emerg Med 1996;27:199-203.

17. Wofford JL, Moran WP, Heuser MD, et al. Emergency medical transport of the elderly: a
population-based study. Am J Emerg Med 1995;13:297-300.

18. Gerson LW, Schelble DT, Wilson JE. Using paramedics to identify at-risk elderly. Ann Emerg
Med 1992;21:688-691.

19. Sanders AB. Recognition of cognitive problems in older adults by emergency medicine per-
sonnel. Ann Emerg Med 1995;25:831-833.

20. Wofford JL, Loehr LR, Schwartz E. Acute cognitive impairment in elderly ED patients: etiolo-
gies and outcomes. Am J Emerg Med 1996;14:649-653.

21. Gerson LW, Counsell SR, Fontanarosa PB, Smucker WD. Case finding for cognitive impair-
ment in elderly emergency department patients. Ann Emerg Med 1994;23:813-817.

22. Naughton BJ, Moran MB, Kadah H, et al. Delirium and other cognitive impairment in older
adults in an emergency department. Ann Emerg Med 1995;25:751-755.

23. Naughton BJ, Moran M, Ghaly Y, Michalakes C. Computed tomography scanning and de-
lirium in elder patients. Acad Emerg Med 1997;4:1107-1110.

24. Lewis LM, Miller DK, Morley JE, et al. Unrecognized delirium in ED geriatric patients. Am J
Emerg Med 1995;13:142-145.

25. Elie M, Rousseau F, Cole M, et al. Prevalence and detection of delirium in elderly emergency
department patients. CMAJ 2000;163:977-981.

26. Maddens ME. Should elderly emergency department patients be screened for dementia? Ann
Emerg Med 1994;23:873-874.

27. Shapiro MJ, Partridge RA, Jenouri I, et al. Functional decline in independent elders after
minor traumatic injury. Acad Emerg Med 2001;8:78-81.

28. Beers MH. Explicit criteria for determining potentially inappropriate medication use by the
elderly. An update. Arch Intern Med 1997;157:1531-1536.

29. Chin MH, Wang LC, Jin L, et al. Appropriateness of medication selection for older persons in
an urban academic emergency department. Acad Emerg Med 1999;6:1232-1242.

GERIATRIC EMERGENCY MEDICINE 77



30. Beers MH, Storrie M, Lee G. Potential adverse drug interactions in the emergency room. An
issue in the quality of care. Ann Intern Med 1990;112:61-64.

31. Herr RD, Caravati EM, Tyler LS, et al. Prospective evaluation of adverse drug interactions in
the emergency department. Ann Emerg Med 1992;21:1331-1336.

32. Hayes KS. Adding medications in the emergency department: effect on knowledge of medica-
tions in older adults. J Emerg Nurs 1999;25:178-182.

33. Jones JS, Johnson K, McNinch M. Age as a risk factor for inadequate emergency department
analgesia. Am J Emerg Med 1996;14:157-160.

34. Miller DK, Lewis LM, Nork MJ, Morley JE. Controlled trial of a geriatric case-finding and
liaison service in an emergency department. J Am Geriatr Soc 1996;44:513-520.

35. Gerson LW, Rousseau EW, Hogan TM, et al. Multicenter study of case finding in elderly
emergency department patients. Acad Emerg Med 1995;2:729-734.

36. Sinoff G, Clarfield AM, Bergman H, Beaudet M. A two-year follow-up of geriatric consults in
the emergency department. J Am Geriatr Soc 1998;46:716-720.

37. Jones JS, Young MS, LaFleur RA, Brown MD. Effectiveness of an organized follow-up sys-
tem for elder patients released from the emergency department. Acad Emerg Med
1997;4:1147-1152.

38. McCusker J, Bellavance F, Cardin S, et al. Detection of older people at increased risk of
adverse health outcomes after an emergency visit: the ISAR screening tool. J Am Geriatr Soc
1999;47:1229-1237.

39. McCusker J, Bellavance F, Cardin S, et al. Prediction of hospital utilization among elderly
patients during the 6 months after an emergency department visit. Ann Emerg Med
2000;36:438-445.

40. McCusker J, Cardin S, Bellavance F, Belzile E. Return to the emergency department among
elders: patterns and predictors. Acad Emerg Med 2000;7:249-259.

41. McCusker J, Bellavance F, Cardin S, Belzile E. Validity of an activities of daily living ques-
tionnaire among older patients in the emergency department. J Clin Epidemiol
1999;52:1023-1030.

42. McCusker J, Bellavance F, Cardin S, Trepanier S. Screening for geriatric problems in the
emergency department: reliability and validity. Identification of Seniors at Risk (ISAR) Steer-
ing Committee. Acad Emerg Med 1998;5:883-893.

43. McCusker J, Healey E, Bellavance F, Connolly B. Predictors of repeat emergency department
visits by elders. Acad Emerg Med 1997;4:581-588.

44. Reinstein DZ, Dorward NL, Wormald RP, et al. �Correctable undetected visual acuity deficit’
in patients aged 65 and over attending an accident and emergency department. Br J
Ophthalmol 1993;77:293-296.

45. Baraff LJ, Della Penna R, Williams N, Sanders A. Practice guideline for the ED management
of falls in community-dwelling elderly persons. Kaiser Permanente Medical Group. Ann
Emerg Med 1997;30:480-492.

46. Meldon SW, Emerman CL, Schubert DS, et al. Depression in geriatric ED patients: prevalence
and recognition. Ann Emerg Med 1997;30:141-145.

47. Meldon SW, Emerman CL, Moffa DA, Schubert DS. Utility of clinical characteristics in iden-
tifying depression in geriatric ED patients. Am J Emerg Med 1999;17:522-525.

48. Meldon SW, Emerman CL, Schubert DS. Recognition of depression in geriatric ED patients by
emergency physicians. Ann Emerg Med 1997;30:442-447.

49. Adams WL, Magruder-Habib K, Trued S, Broome HL. Alcohol abuse in elderly emergency
department patients. J Am Geriatr Soc 1992;40:1236-1240.

50. Li G, Keyl PM, Rothman R, et al. Epidemiology of alcohol-related emergency department
visits. Acad Emerg Med 1998;5:788-795.

78 CHAPTER 3



51. Higgins JP, Wright SW, Wrenn KD. Alcohol, the elderly, and motor vehicle crashes. Am J
Emerg Med 1996;14:265-267.

52. Jones JS, Rousseau EW, Schropp MA, Sanders AB. Geriatric training in emergency medicine
residency programs. Ann Emerg Med 1992;21:825-829.

53. Council on Scientific Affairs, American Medical Association. Elder abuse and neglect. JAMA
1987;257:966-971.

54. Pillemer K, Finkelhor D. The prevalence of elder abuse: a random sample survey. Gerontolo-
gist 1988;28:51-57.

55. Lachs MS, Williams CS, O’Brien S, et al. ED use by older victims of family violence. Ann
Emerg Med 1997;30:448-454.

56. Fulmer T, Street S, Carr K. Abuse of the elderly: screening and detection. J Emerg Nurs
1984;10:131-140.

57. Fulmer T, McMahon DJ, Baer-Hines M, Forget B. Abuse, neglect, abandonment, violence, and
exploitation: an analysis of all elderly patients seen in one emergency department during a
six-month period. J Emerg Nurs 1992;18:505-510.

58. Jones J, Dougherty J, Schelble D, Cunningham W. Emergency department protocol for the
diagnosis and evaluation of geriatric abuse. Ann Emerg Med 1988;17:1006-1015.

59. Marco CA, Schoenfeld CN, Keyl PM, et al. Abdominal pain in geriatric emergency patients:
variables associated with adverse outcomes. Acad Emerg Med 1998;5:1163-1168.

60. Kizer KW, Vassar MJ. Emergency department diagnosis of abdominal disorders in the elderly.
Am J Emerg Med 1998;16:357-362.

61. Parker LJ, Vukov LF, Wollan PC. Emergency department evaluation of geriatric patients with
acute cholecystitis. Acad Emerg Med 1997;4:51-55.

62. Parker JS, Vukov LF, Wollan PC. Abdominal pain in the elderly: use of temperature and
laboratory testing to screen for surgical disease. Fam Med 1996;28:193-197.

63. Horattas MC, Guyton DP, Wu D. A reappraisal of appendicitis in the elderly. Am J Surg
1990;160:291-293.

64. Bugliosi TF, Meloy TD, Vukov LF. Acute abdominal pain in the elderly. Ann Emerg Med
1990;19:1383-1386.

65. Burt CW, Fingerhut LA. Injury visits to hospital emergency departments: United States,
1992-95. Vital Health Stat 13 1998:1-76.

66. Baraff LJ, Lee TJ, Kader S, Della Penna R. Effect of a practice guideline for emergency
department care of falls in elder patients on subsequent falls and hospitalizations for injuries.
Acad Emerg Med 1999;6:1224-1231.

67. Baraff LJ, Lee TJ, Kader S, Della Penna R. Effect of a practice guideline on the process of
emergency department care of falls in elder patients. Acad Emerg Med 1999;6:1216-1223.

68. Grisso JA, Schwarz DF, Wolfson V, et al. The impact of falls in an inner-city elderly
African-American population. J Am Geriatr Soc 1992;40:673-678.

69. Layne LA, Landen DD. A descriptive analysis of nonfatal occupational injuries to older work-
ers, using a national probability sample of hospital emergency departments. J Occup Environ
Med 1997;39:855-865.

70. Sanders AB. Changing clinical practice in geriatric emergency medicine. Acad Emerg Med
1999;6:1189-1193.

71. Marco CA, Schoenfeld CN, Hansen KN, et al. Fever in geriatric emergency patients: clinical
features associated with serious illness. Ann Emerg Med 1995;26:18-24.

72. Wasserman M, Levinstein M, Keller E, et al. Utility of fever, white blood cells, and differential
count in predicting bacterial infections in the elderly. J Am Geriatr Soc 1989;37:537-543.

73. Fontanarosa PB, Kaeberlein FJ, Gerson LW, Thomson RB. Difficulty in predicting bacteremia
in elderly emergency patients. Ann Emerg Med 1992;21:842-848.

GERIATRIC EMERGENCY MEDICINE 79



74. Fine MJ, Auble TE, Yealy DM, et al. A prediction rule to identify low-risk patients with
community-acquired pneumonia. N Engl J Med 1997;336:243-250.

75. Cox FM, Cobb MM, Chua WQ, et al. Cost of treating influenza in emergency department and
hospital settings. Am J Manag Care 2000;6:205-214.

76. Wright SW, Wrenn KD, Haynes M, Haas DW. Prevalence and risk factors for multidrug
resistant uropathogens in ED patients. Am J Emerg Med 2000;18:143-146.

77. Gareau AB, Eby RJ, McLellan BA, Williams DR. Tetanus immunization status and immuno-
logic response to a booster in an emergency department geriatric population. Ann Emerg Med
1990;19:1377-1382.

78. Stair TO, Lippe MA, Russell H, Feeley JC. Tetanus immunity in emergency department pa-
tients. Am J Emerg Med 1989;7:563-566.

79. Alagappan K, Rennie W, Kwiatkowski T, et al. Seroprevalence of tetanus antibodies among
adults older than 65 years. Ann Emerg Med 1996;28:18-21.

80. Alagappan K, Rennie W, Kwiatkowski T, Narang V. Antibody protection to diphtheria in
geriatric patients: need for ED compliance with immunization guidelines. Ann Emerg Med
1997;30:455-458.

81. Influenza and pneumococcal vaccination levels among adults aged � or = 65 years–United
States, 1997. MMWR Morb Mortal Wkly Rep 1998;47:797-802.

82. Slobodkin D, Zielske PG, Kitlas JL, et al. Demonstration of the feasibility of emergency
department immunization against influenza and pneumococcus. Ann Emerg Med
1998;32:537-543.

83. Rodriguez RM, Baraff LJ. Emergency department immunization of the elderly with
pneumococcal and influenza vaccines. Ann Emerg Med 1993;22:1729-1732.

84. Slobodkin D, Kitlas JL, Zielske PG. A test of the feasibility of pneumococcal vaccination in
the emergency department. Acad Emerg Med 1999;6:724-727.

85. Hoeg JM. Evaluating coronary heart disease risk. Tiles in the mosaic. JAMA
1997;277:1387-1390.

86. Diamond GA, Forrester JS. Analysis of probability as an aid in the clinical diagnosis of
coronary-artery disease. N Engl J Med 1979;300:1350-1358.

87. Braunwald E, Mark DB, Jones RH, et al. Unstable angina: diagnosis and management. Clinical
Practice Guideline No.10. Rockville MD: Agency for Health Care Policy and Research. Na-
tional Heart, Lung and Blood Institute, 1994. AHCPR publication no. 94-0602.

88. Lee TH, Ting HH, Shammash JB, et al. Long-term survival of emergency department patients
with acute chest pain. Am J Cardiol 1992;69:145-151.

89. Karlson BW, Herlitz J, Strombom U, et al. Improvement of ED prediction of cardiac mortality
among patients with symptoms suggestive of acute myocardial infarction. Am J Emerg Med
1997;15:1-7.

90. Bayer AJ, Chadha JS, Farag RR, Pathy MS. Changing presentation of myocardial infarction
with increasing old age. J Am Geriatr Soc 1986;34:263-266.

91. Muller RT, Gould LA, Betzu R, et al. Painless myocardial infarction in the elderly. Am Heart J
1990;119:202-204.

92. Canto JG, Shlipak MG, Rogers WJ, et al. Prevalence, clinical characteristics, and mortality
among patients with myocardial infarction presenting without chest pain. JAMA
2000;283:3223-3229.

93. Pashos CL, Newhouse JP, McNeil BJ. Temporal changes in the care and outcomes of elderly
patients with acute myocardial infarction, 1987 through 1990. JAMA 1993;270:1832-1836.

94. Forman DE, Bernal JL, Wei JY. Management of acute myocardial infarction in the very eld-
erly. Am J Med 1992;93:315-326.

95. Topol EJ, Califf RM. Thrombolytic therapy for elderly patients. N Engl J Med
1992;327:45-47.

80 CHAPTER 3



96. Krumholz HM, Friesinger GC, Cook EF, et al. Relationship of age with eligibility for
thrombolytic therapy and mortality among patients with suspected acute myocardial infarction.
J Am Geriatr Soc 1994;42:127-131.

97. Krumholz HM, Murillo JE, Chen J, et al. Thrombolytic therapy for eligible elderly patients
with acute myocardial infarction. JAMA 1997;277:1683-1688.

98. Weaver WD, Litwin PE, Martin JS, et al. Effect of age on use of thrombolytic therapy and
mortality in acute myocardial infarction. The MITI Project Group. J Am Coll Cardiol
1991;18:657-662.

99. Fleming C, D’Agostino RB, Selker HP. Is coronary-care-unit admission restricted for elderly
patients? A multicenter study. Am J Public Health 1991;81:1121-1126.

100. Kim C, Becker L, Eisenberg MS. Out-of-hospital cardiac arrest in octogenarians and nonage-
narians. Arch Intern Med 2000;160:3439-3443.

101. Engdahl J, Bang A, Lindqvist J, Herlitz J. Can we define patients with no and those with some
chance of survival when found in asystole out of hospital? Am J Cardiol 2000;86:610-614.

102. Swor RA, Jackson RE, Tintinalli JE, Pirrallo RG. Does advanced age matter in outcomes after
out-of-hospital cardiac arrest in community-dwelling adults? Acad Emerg Med
2000;7:762-768.

103. Benkendorf R, Swor RA, Jackson R, et al. Outcomes of cardiac arrest in the nursing home:
destiny or futility? [see comment]. Prehosp Emerg Care 1997;1:68-72.

104. Ghusn HF, Teasdale TA, Pepe PE, Ginger VF. Older nursing home residents have a cardiac
arrest survival rate similar to that of older persons living in the community. J Am Geriatr Soc
1995;43:520-527.

105. Wuerz RC, Holliman CJ, Meador SA, et al. Effect of age on prehospital cardiac resuscitation
outcome. Am J Emerg Med 1995;13:389-391.

106. Rogove HJ, Safar P, Sutton-Tyrrell K, Abramson NS. Old age does not negate good cerebral
outcome after cardiopulmonary resuscitation: analyses from the brain resuscitation clinical
trials. The Brain Resuscitation Clinical Trial I and II Study Groups. Crit Care Med
1995;23:18-25.

107. Bonnin MJ, Pepe PE, Clark PS. Survival in the elderly after out-of-hospital cardiac arrest. Crit
Care Med 1993;21:1645-1651.

108. Tresch DD, Neahring JM, Duthie EH, et al. Outcomes of cardiopulmonary resuscitation in
nursing homes: can we predict who will benefit? Am J Med 1993;95:123-130.

109. Juchems R, Wahlig G, Frese W. Influence of age on the survival rate of out-of-hospital and
in-hospital resuscitation. Resuscitation 1993;26:23-29.

110. Joslyn SA, Pomrehn PR, Brown DD. Survival from out-of-hospital cardiac arrest: effects of
patient age and presence of 911 Emergency Medical Services phone access. Am J Emerg Med
1993;11:200-206.

111. Van Hoeyweghen RJ, Bossaert LL, Mullie A, et al. Survival after out-of-hospital cardiac arrest
in elderly patients. Belgian Cerebral Resuscitation Study Group. Ann Emerg Med
1992;21:1179-1184.

112. Awoke S, Mouton CP, Parrott M. Outcomes of skilled cardiopulmonary resuscitation in a
long-term-care facility: futile therapy? J Am Geriatr Soc 1992;40:593-595.

113. Longstreth WT, Cobb LA, Fahrenbruch CE, Copass MK. Does age affect outcomes of
out-of-hospital cardiopulmonary resuscitation? JAMA 1990;264:2109-2110.

114. Applebaum GE, King JE, Finucane TE. The outcome of CPR initiated in nursing homes. J Am
Geriatr Soc 1990;38:197-200.

115. Tresch DD, Thakur RK, Hoffmann RG, et al. Comparison of outcome of paramedic-witnessed
cardiac arrest in patients younger and older than 70 years. Am J Cardiol 1990;65:453-457.

116. Murphy DJ, Murray AM, Robinson BE, Campion EW. Outcomes of cardiopulmonary resusci-
tation in the elderly. Ann Intern Med 1989;111:199-205.

GERIATRIC EMERGENCY MEDICINE 81



117. Tresch DD, Thakur RK, Hoffmann RG, et al. Should the elderly be resuscitated following
out-of-hospital cardiac arrest? Am J Med 1989;86:145-150.

118. Tresch DD, Thakur R, Hoffmann RG, Brooks HL. Comparison of outcome of resuscitation of
out-of-hospital cardiac arrest in persons younger and older than 70 years of age. Am J Cardiol
1988;61:1120-1122.

119. Gulati RS, Bhan GL, Horan MA. Cardiopulmonary resuscitation of old people. Lancet
1983;2:267-269.

120. Herlitz J, Ekstrom L, Wennerblom B, et al. Prognosis among survivors of prehospital cardiac
arrest. Ann Emerg Med 1995;25:58-63.

121. Nichol G, Stiell IG, Hebert P, et al. What is the quality of life for survivors of cardiac arrest? A
prospective study. Acad Emerg Med 1999;6:95-102.

122. Murphy SL. Deaths: Final Data for 1998. National Vital Statistics Reports, Vol. 48, No. 11.
Hyattsville, MD: National Center for Health Statistics, 2000.

123. Fife D, Barancik JI, Chatterjee BF. Northeastern Ohio Trauma Study: II. Injury rates by age,
sex, and cause. Am J Public Health 1984;74:473-478.

124. Fife D, Barancik JI. Northeastern Ohio Trauma Study III: incidence of fractures. Ann Emerg
Med 1985;14:244-248.

125. Covington DL, Maxwell JG, Clancy TV. Hospital resources used to treat the injured elderly at
North Carolina trauma centers. J Am Geriatr Soc 1993;41:847-852.

126. MacKenzie EJ, Morris JA, Jr., Smith GS, Fahey M. Acute hospital costs of trauma in the
United States: implications for regionalized systems of care. J Trauma 1990;30:1096-1101;
discussion 1101-1093.

127. Oreskovich MR, Howard JD, Copass MK, Carrico CJ. Geriatric trauma: injury patterns and
outcome. J Trauma 1984;24:565-572.

128. Horst HM, Obeid FN, Sorensen VJ, Bivins BA. Factors influencing survival of elderly trauma
patients. Crit Care Med 1986;14:681-684.

129. Carrillo EH, Richardson JD, Malias MA, et al. Long term outcome of blunt trauma care in the
elderly. Surg Gynecol Obstet 1993;176:559-564.

130. DeMaria EJ, Kenney PR, Merriam MA, et al. Aggressive trauma care benefits the elderly. J
Trauma 1987;27:1200-1206.

131. van Aalst JA, Morris JA, Jr., Yates HK, et al. Severely injured geriatric patients return to
independent living: a study of factors influencing function and independence. J Trauma
1991;31:1096-1101; discussion 1101-1092.

132. Zietlow SP, Capizzi PJ, Bannon MP, Farnell MB. Multisystem geriatric trauma. J Trauma
1994;37:985-988.

133. Knudson MM, Lieberman J, Morris JA, Jr., et al. Mortality factors in geriatric blunt trauma
patients. Arch Surg 1994;129:448-453.

134. Tornetta P, 3rd, Mostafavi H, Riina J, et al. Morbidity and mortality in elderly trauma patients.
J Trauma 1999;46:702-706.

135. Finelli FC, Jonsson J, Champion HR, et al. A case control study for major trauma in geriatric
patients. J Trauma 1989;29:541-548.

136. Morris JA, Jr., MacKenzie EJ, Edelstein SL. The effect of preexisting conditions on mortality
in trauma patients. JAMA 1990;263:1942-1946.

137. Wardrope J, Cross SF, Fothergill DJ. One year’s experience of major trauma outcome study
methodology. BMJ 1990;301:156-159.

138. DeMaria EJ, Kenney PR, Merriam MA, et al. Survival after trauma in geriatric patients. Ann
Surg 1987;206:738-743.

139. Broos PL, D’Hoore A, Vanderschot P, et al. Multiple trauma in elderly patients. Factors influ-
encing outcome: importance of aggressive care. Injury 1993;24:365-368.

82 CHAPTER 3



140. Pellicane JV, Byrne K, DeMaria EJ. Preventable complications and death from multiple organ
failure among geriatric trauma victims. J Trauma 1992;33:440-444.

141. Jones JM, Maryosh J, Johnstone S, Templeton J. A multivariate analysis of factors related to
the mortality of blunt trauma admissions to the North Staffordshire Hospital Centre. J Trauma
1995;38:118-122.

142. Davis JW, Kaups KL. Base deficit in the elderly: a marker of severe injury and death. J
Trauma 1998;45:873-877.

143. Battistella FD, Din AM, Perez L. Trauma patients 75 years and older: long-term follow-up
results justify aggressive management. J Trauma 1998;44:618-623; discussion 623.

144. Nagy KK, Smith RF, Roberts RR, et al. Prognosis of penetrating trauma in elderly patients: a
comparison with younger patients. J Trauma 2000;49:190-193; discussion 193-194.

145. Scalea TM, Simon HM, Duncan AO, et al. Geriatric blunt multiple trauma: improved survival
with early invasive monitoring. J Trauma 1990;30:129-134; discussion 134-126.

146. McKinley BA, Marvin RG, Cocanour CS, et al. Blunt trauma resuscitation: the old can re-
spond. Arch Surg 2000;135:688-693; discussion 694-685.

GERIATRIC EMERGENCY MEDICINE 83




