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Abstract
Objective: The objective of this study was to identify the factors that lead to
increased use of emergency medical services (EMS) by patients ≥65 years of
age in an urban EMS system.
Methods: Retrospective, case-control study of frequent EMS use among
elderly patients transported during one year in an urban EMS system. Three
distinct groups were examined for transports that took place in 1999: (1) 1–3
transports per year (low use); (2) 4–9 times per year (high use); and (3) those
transported 10+ times (very high use). This frequency-use indicator variable
is the primary outcome measurement. Predictors included age, gender, pre-
existing medical diseases, ethnicity, number of medications, number of med-
ical problems, primary physician, psychiatric diagnosis, and homelessness.
Analysis of predictors was done using ordinal logistic regression model, and a
global test of interaction terms.
Results: Male gender, black ethnicity, homelessness, and a variety of types of
medical problems were associated with increased use of EMS resources. The
strongest single predictor of case status remained homelessness, which was
nearly eight times as commonly associated with frequent EMS use than for
the controls. The number of medical problems and medications also were sig-
nificantly associated with EMS use in this patient population. There was a
lack of association of alcohol, substance abuse, and psychiatric disorders with
EMS use. Patients with asthma who did not have a primary care physician
were more likely to use EMS services than were those who had a physician.
Conclusions: This analysis highlights homelessness as being strongly associ-
ated with frequent EMS use among the elderly and downplays other associ-
ated factors, such as psychiatric disease and substance use. Medical illness
severity, particularly asthma when no primary care physician is available, also
appears to drive frequent EMS use. Both findings have implications in terms
of targeting of public resources; providing housing to medically ill elderly and
primary care to asthmatics in particular, may provide dividends not only in
terms of social welfare and medical care, but in preventing frequent EMS use
by the elderly.
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Introduction
Elderly persons represent the fastest growing segment of the US population,1 and
as a group utilize emergency medical services (EMS) at higher rates than do
younger persons.2 In recent years, emergency departments in the US, which
account for 10% of ambulatory healthcare expenditures in the US, have been
increasingly busy and overcrowded.3 These factors have resulted in negative
impacts on EMS,4 and emergency departments are used more frequently by the
elderly than by younger patients.5 Identifying factors that lead to use of EMS may
help physicians and public health officials target medical or social services to indi-
viduals in need and simultaneously decrease costly overuse of EMS resources. 
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controls were drawn randomly from the database. All the
charts reviewed in the final sample were from unique users. 

Measurement of Predictors
Age and sex were available through the billing database.
Homeless status was obtained using listed address and
pickup address recorded in the billing database. When both
addresses were either blank or general delivery or a known
homeless shelter, the person was considered homeless.
International Classif ication of Diseases, 9th Edition (ICD9)
codes were recorded in the billing database.

The remaining measurements were obtained from the
PCR chart, as recorded by paramedics. Check boxes were used
for most items, including apparent ethnicity, presence or
absence of a primary care physician, and presence of the fol-
lowing medical problems: (1) angina or myocardial infarction;
(2) congestive heart failure; (3) asthma; (4) chronic obstructive
pulmonary disease; (5) stroke; (6) diabetes; (7) hypertension;
(8) seizure disorder; (9) alcoholism; and (10) other substance
abuse problems. Another check box was available for “Other”
medical problems, with a blank space available for paramedics
to write in free text. Any medical problems listed in this text
that were not already marked in a checkbox were noted and
counted. A large text blank also was provided for paramedics
to write in medications (up to 16 medications may anecdotally
fit in this blank), and the number of medications was counted
manually. No checkbox was provided for presence of a psychi-
atric problem; this information was obtained through manual
review of the “Other” medical problem free text as well as
manual review of medications for psychotropic medications.
Number of medical problems and number of medications
were used as continuous predictors in our analysis.

Statistical Processing
Participant and visit characteristics among the low, high,
and very high use groups were described. Chi-square tests
of trend were used for bivariate comparisons of dichoto-
mous predictors in the ordered groups. The number of
medications and number of medical problems were not
normally distributed, so an unordered, non-parametric
Kruskal-Wallis test of the differences between groups was used.

A logistic model was constructed to identify and mea-
sure independent associations between predictors and the
outcome. For the primary analysis, the high users and very
high users were collapsed into one high-use category and
compared with the low-use controls. Unadjusted and
adjusted analyses for each predictor are presented. As a sec-
ondary analysis, an ordinal logistic regression model exam-
ining the odds of being in a “higher category” using all three
ordered categories of the outcome variable also was exam-
ined, and obtained nearly identical results in all cases.

Finally, interactions between the main independent pre-
dictors were tested for using a global test of interaction
terms. All analyses were performed using Stata 9.0 (College
Station, Texas).

Results
During the calendar year 1999, 13,633 EMS transports of
10,918 elderly individuals occurring in San Francisco were

Frequent utilizers of the EMS System may account for
18 to 40% of system transports.6 Having them diverted to
non-emergency facilities alone has little effect on their pat-
tern of resource utilization.7 Rates of overcrowding in
emergency departments have increased over time and pro-
duce negative spillover effects on the rest of the healthcare
system.8 The emergency healthcare system costs for those
patients who frequently utilize the emergency department
are higher than for infrequent users.9 They also tend to uti-
lize other healthcare services at higher rates than infre-
quent users of emergency services.10,11 These factors taken
together are likely to result in an increasing burden to an already
stretched healthcare safety net resource.

Previous studies among the general population have
identified a number of factors that predict frequent use of
EMS, including older age, substance abuse,12 and social
isolation.13 In Western Europe, a similar study identified
unstable housing, homelessness, and recent immigration as
risk factors for frequent EMS use.14 No prior studies have
examined risk factors for frequent EMS use among the elderly.

The San Francisco Fire Department EMS Division
maintains electronic records of all EMS transports in the
city, and can be used to identify persons according to demo-
graphic characteristics and frequency of EMS utilization.
These records were used to identify very high, high, and less
frequent utilizers of EMS services and to review a case-
control sample of paramedic charts to identify risk factors
for frequent utilization of EMS services among elderly
patients in San Francisco. 

Methods
Study Design, Sample, and Definition of Outcome
A retrospective, case-control study was performed to define
predictors of frequent EMS use among all elderly patients
(≥65 years of age) transported by an urban fire-based EMS
system during 1999 (01 January–31 December). The records
of elderly patients who called EMS but were not transported
(i.e., left at the scene) were not examined because data on these
persons were not readily available. Persons’ records were sam-
pled based on their frequency of transport during the year.
Three distinct groups were examined for transport during the
year 1999: (1) patients transported 1–3 times (low use); (2)
those transported 4–9 times (high use); and (3) those trans-
ported 10+ times (very high use) during 1999. This frequency
indicator variable is the primary outcome measurement.

Data Sources and Sampling Scheme
Initial data elements were drawn from an electronic data-
base maintained by the EMS providers’ billing company.
This database includes information gathered from every
patient care report (PCR), and includes identifying infor-
mation used to link records and determine frequency of
use. However, it did not contain sufficient clinical data to
allow for a detailed analysis of predictors of high EMS use. 
To obtain these detailed clinical data, a case-control sample
of participants was chosen for detailed manual review of
PCR charts. All high and very high users and a sample of low
users were included, and one transport was chosen at random
from among these persons (Figure 1). Records for cases and
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controls, and Asian ethnicity appeared to be less common
in cases. Homelessness was strongly associated with case
status. A variety of types of medical problems, particularly
cardiovascular and pulmonary diseases and alcoholism also
were associated with cases status, as was overall higher
medical illness, as measured by the number of medications
used and medical conditions reported. Abuse of illicit sub-
stances overall was noted in only four subjects, but all were
cases (exact p = 0.057); thereafter, these subjects were
excluded so that a multivariable model could be fit. A his-
tory of seizures also was more common among cases, but
this association was not statistically significant (Table 2).
Psychiatric disease and presence of a primary care physician
were not associated with case status.

After multivariable adjustment, including all predictors
in the model, the strongest single predictor of case status
remained homelessness, which was nearly eight times as
common in cases as in controls. Male gender and ethnicity
remained important predictors, as did coronary heart dis-
ease (angina or myocardial infarction) and asthma. The
other medical conditions were no longer significant predic-
tors after adjusting for overall medical illness. The number
of medical problems was less strongly associated with case
status after adjusting for number of medications.
Alcoholism remained strongly associated in terms of the
magnitude of the odds ratio, but uncertainty around the
estimate (and the corresponding p-value) is high because it
was uncommonly reported in the sample (n = 13), and was
highly associated with homelessness (23% of homeless vs.
1% of non-homeless were alcoholic), an even stronger pre-
dictor of case status. Psychiatric disease and presence of a pri-
mary care physician remained unassociated with case status.

A paired-down model arrived at using backwards step-
wise selection showed similar results, and included only
homelessness (OR = 8.6; 95% CI = 2.6–2.8), black ethnic-
ity (OR = 2.0; 95% CI = 1.0–3.8), and Asian ethnicity (OR
= 0.46, 95% CI = 0.21–0.98) compared with white, asthma
(OR = 3.6; 95% CI = 1.4–9.8), number of medical problems
(OR = 1.29/problem; 95% CI = 1.05–1.58), and number of
medications (OR = 1.19/medication, 95% CI = 1.09–1.30).
A sensitivity analysis using ordinal logistic regression and
all three categories of EMS frequency showed nearly iden-
tical results, with homelessness associated with an OR (for
being in a higher category) of 8.7 (95% CI = 3.1–24) after
adjustment for all other predictors, and no association with
psychiatric disease or presence of a primary care physician. 

No interaction was found between homelessness and
other strong predictors such as medical illness indicators or
asthma. However, an important interaction was found
between asthma and having a primary care physician that
was unlikely to have occurred by chance (p = 0.058): asth-
ma was strongly associated with frequent EMS use among
persons without a primary care physician (OR = 15, 95%
CI = 1.8–12.9) but not associated with frequent EMS
among persons with a primary care physician (OR = 1.4,
95% CI = 0.4–4.7) (Figure 2). Likewise, not having a pri-
mary care physician was strongly associated with frequent
EMS use among persons with asthma (OR = 12, 95% CI =
1.1–142), but not among persons without asthma (OR =
1.2; 95% CI = 0.75–1.9).

identified. The majority of individuals (98%) were trans-
ported on fewer than four separate occasions during the year
(“Low Use Controls”), and accounted for 12,099 (88.7%) of
all transports; 235 individuals (2.2%) were transported
between four and nine times (“High Use Cases”), account-
ing for 1,169 (8.6%) EMS transports; and 25 (0.23%) were
transported 10 or more times (“Very High Use Cases”),
accounting for 365 (2.7%) total EMS transports. High Use
and Very High Use individuals were all included in the sam-
ple, and considered “cases”, while an equal size number of
Low Use individuals (n = 260) were chosen randomly as
“controls”. For each individual in the sample (n = 520), one
transport was randomly selected for paramedic chart review;
76 charts were not available for review (13% of controls and
16% of cases), and these participants were excluded from the
analysis leaving a total of 226 Low Use Controls, 197 High
Use Cases, and 21 Very High Use Cases with both elec-
tronic and chart review data (Figure 1). Frequency of EMS
use appeared to be associated with younger age within the
cohort, male gender, black ethnicity, homelessness, and
higher medical co-morbidity as measured by number of
medical problems and medications used (Table 1).

In comparing cases (High and Very High users) to con-
trols, male gender, and black ethnicity (compared with
White/non-Latino) were more common among cases than

Tangherlini © 2010 Prehospital and Disaster Medicine

Figure 1—Elderly transports, San Francisco emergency
medical services
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Table 1—Characteristics of low, high, and very high frequency emergency medical services users
*p-value obtained using a chi-square test for categorical variables and a Kruskal-Wallis non-parametric test of
equality for continuous variables, which were all right-skewed. (IQR = interquartile range)

Tangherlini © 2010 Prehospital and Disaster Medicine

Table 2—Predictors of high emergency medical services use among elderly persons requiring at least one paramedic
transport during 1999 
Odds ratios refer to the odds of being a high user of EMS services (4 or more paramedic transports in 1993) compared to a low user (1–3 trans-
ports). Odds ratios are estimated using logistic regression model; *p <0.05; †p <.001; §p <0.001; IIThe four substance users were all high EMS
users, so the odds ratio is undefined (exact p = 0.057). The multivariable adjusted model, therefore, was fit excluding the 4 substance users; EMS
= emergency medical services

EMS Use Category

Characteristic
Low

<4 transports
n = 226

High
4–9 transports

n = 197

Very High
≥10 transports

n = 21
p-value

Age, median (IQR) 78 (72–84) 77 (70–84) 71 (69–75) 0.007

Gender, n (%) male 88 (39) 92 (47) 16 (76) 0.003

Ethnicity n (%)

Asian 30 (13) 12 (6) 1 (5) 0.003

Black 20 (9) 40 (20) 4 (19)

Latino 7 (3) 10 (5) 0 (0)

White, non-Latino 85 (38) 71 (36) 4 (19)

Other/Unknown 84 (37) 64 (32) 12 (57)

Homeless n (%) 5 (2) 23 (12) 7 (33) <0.001

Has primary physician
n (%)

101 (45) 86 (44) 6 (29) 0.36

No. of medical problems,
median (IQR)

1 (0–2) 2 (1–3) 2 (1–2) <0.001

No. of medications,
median (IQR)

4 (2–5) 5 (3–7) 4 (2–6) <0.001

Odds ratio (95% confidence interval)

Predictor n (%) Unadjusted Adjusted for all predictors†

Age, per 10 year increase 444 (all) 0.89 (0.70–1.11) 1.2 (0.9–1.6)

Male 196 (44) 1.5 (1.1–2.2)* 1.4 (0.9–2.3)

Ethnicity

White 160 (36) 1 (reference) 1 (reference)

Asian 43 (10) 0.5 (0.2–1.0) 0.4 (0.2–1.0)

Black 64 (14) 2.5 (1.4–4.6)† 2.1 (1.0–4.5)*

Latino 17 (4) 1.6 (0.6–4.5) 1.2 (0.4–4.4)

Other/Unknown 160 (36) 1.0 (0.7–1.6) 1.1 (0.7–1.9)

Homeless 35 (8) 7.1 (2.7–19)§ 7.8 (2.2–27)†

Has physician 193 (43) 0.9 (0.6–1.3) 0.8 (0.5–1.3)

History of:

Angina or myocardial infarction 33 (7) 3.0 (1.4–6.6)† 2.6 (1.0–6.1)*

Congestive heart failure 34 (8) 3.7 (1.6–8.3)† 2.0 (0.8–5.3)

Asthma 27 (6) 3.9 (1.5–9.9)† 3.5 (1.2–10)*

Chronic obstructive pulmonary disease 30 (7) 3.1 (1.3–7.0)† 1.6 (0.6–4.5)

Stroke 39 (9) 0.8 (0.4–1.5) 0.6 (0.3–1.2)

Diabetes 63 (14) 1.6 (0.9–2.7) 1.4 (0.7–2.8)

Hypertension 125 (28) 1.2 (0.8–1.8) 1.0 (0.6–1.8)

Seizures 11 (2) 2.8 (0.7–11) 2.4 (0.5–12)

Psychiatric disorder 110 (25) 1.0 (0.6–1.5) 0.8 (0.5–1.3)

Alcoholism 13 (3) 3.6 (1.0–13) 5.1 (0.5–55)

Other substance abuse 4 (11) (undefined)II (excluded)II

Number of medical problems 444 (all) 1.51 (1.28–1.80)§ 1.13 (0.85–1.50)

Number of medications 444 (all) 1.20 (1.11–1.29)§ 1.22 (1.10–1.35)§
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The ethnicity findings in this study are reflective of the
population distribution of white persons, non-Hispanic
(44.6%), and black persons (7.2%) in the US.17 However,
the low utilization of ambulances by Asian persons, who
make up 32.1% of the county’s population, is not explained
by these data. A prior study has shown white ethnicity or
black ethnicity to increase the odds of EMS use for chest
pain than being of Hispanic or other ethnicity.18 Factors
such as living in close proximity to a hospital or living in
extended family environments with access to non-ambu-
lance transportation to a hospital may help explain this
lower utilization.

A link between psychiatric diagnosis and EMS use was
expected, as at least one other study has shown a connection
between depressive symptoms and frequent emergency
department use among an elderly cohort.19 The lack of a
correlation between mental illness and EMS use in this
study could be attributed to difficulty gathering these data.
As previously mentioned, there was no check box for men-
tal illness in the patient history area; thus, paramedics had
to check the “Other” box and write a diagnosis in the blank
space. Additionally, the Medication Section was examined
for psychotropic medications as a means of identifying
patients with mental illness. The former was limited by
willingness of paramedics to check the “Other” box and the
latter by the degree to which elderly patients are prescribed
or report taking such medications. The assessment and
transport of people experiencing a psychiatric emergency is
the purview of the police department in the system exam-
ined. Paramedics, therefore, focus less on these issues and
may have been less likely to document psychiatric symp-
toms even if they were present. 

Since new or exacerbated medical problems are the pri-
mary reason for needing emergency health care, it is not sur-
prising that the more medical problems or medications a
person takes, the more often they might need EMS services.
These data showing associations between numbers of med-
ical problems or medications and frequency of EMS use are
consistent with this. Taking multiple medications, especially
by elderly patients, has been shown to significantly increase
the likelihood of an adverse drug reaction and increases the
patient’s likelihood of requiring hospitalization or needing
EMS services.20,21 The number of medications should not
be considered a marker of good medical care; in fact, it may
be an indication of a fragmented approach to medical care
with multiple prescribers treating a patient without knowing
what medications the patient already is taking. 

Homelessness also appeared to be a stronger risk factor
for repeat EMS use than was substance abuse, which rarely
was reported in this sample, or was psychiatric disease.
Persons with psychiatric disease decompensation, however,
also may frequent the emergency department by other
means of transportation, such as via escort by police. 

There was a lack of association of alcohol, substance
abuse, and psychiatric disorders with the frequency of EMS
use. These associations have been shown in other popula-
tions in regards to utilization of emergency departments for
acute medical problems and injury—higher for young
adults with alcohol use,22 and higher for older adults with
substance abuse and depression.23 For alcohol and sub-

Discussion
In this case-control analysis of predictors of high EMS use
among elderly patients, it was found that homelessness is
the strongest predictor of high EMS use, along with high-
er levels of medical illness. Ethnicity also appears to predict
EMS use, with blacks more and Asians less likely to be fre-
quent users than whites. Surprisingly, psychiatric disease
did not predict EMS use, nor did having a primary care
physician. However, among asthmatics, having a primary
care physician does seem to be protective against frequent
EMS use.

Although there are other studies that have shown a con-
nection between homelessness and reliance on the emer-
gency departments as a regular source of care,15,16 this may
be the first study to establish the link between homelessness
and frequent EMS use among the elderly. Homelessness
imposes many limitations on an individual in dealing with
medical problems. Routine health maintenance activities are
curtailed by the lack of phone contact, difficulty in making
and keeping medical appointments, lack of medical insur-
ance, lower income and general lack of resources. Homeless
individuals also lack privacy, such that they may come into
more frequent interaction with other individuals who access
the EMS system out of concern for the homeless person’s
welfare (the “cell phone Samaritan” phenomenon).
Homelessness also imposes other health burdens, such as
exposure to the elements and resulting environmental, illness-
es such as heat or cold stress, and lack of hygiene contributing
to some skin, respiratory or gastrointestinal diseases. A cause-
effect relationship also may play a part in the association
observed; that is, those with severe medical illness or con-
comitant mental illness may be at higher risk of losing their
jobs and income, and become homeless. However, the asso-
ciation persisted even after adjusting for medical illness
severity markers. Homelessness may have a particular impact
on elderly patients, who tend to be frailer than younger
patients and more susceptible to environmental, infectious
disease, and the effects of trauma than younger persons.

Tangherlini © 2010 Prehospital and Disaster Medicine

Figure 2—Primary care physician access among low and
high emergency medical services users with and without
asthma. Access to a primary care physician was much
more common among asthmatics who were low users
than asthmatics who were high users; this differential was
not seen in non-asthmatics (p = 0.087 for interaction).
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Conclusions
This study established strong correlations between several
risk factors and frequent EMS use among an elderly cohort
while also underscoring the need for improved mechanisms
for capturing data in the prehospital setting. It lays the
groundwork for both future studies of how EMS experi-
ences high-need populations and EMS-based public health
efforts targeting elderly frequent users of EMS. This analy-
sis highlights homelessness as being strongly associated
with frequent EMS use among the elderly, and downplays
other associated factors, such as psychiatric disease and sub-
stance use. Medical illness severity, and particularly asthma
when no primary care physician is available, also appears to
drive frequent EMS use. Although there are several poten-
tial explanations for the lack of a correlation between psy-
chiatric illness and frequent EMS use, findings strongly
suggest poor documentation as a contributing factor in
evaluating this link. The possible link between poor documen-
tation and inability to adequately establish this correlation fur-
ther bolsters demands to improve both the technology used to
capture prehospital findings and documentation training. 

The results of this study suggest additional examination
of frequent EMS and other populations as well. It would be
interesting to see if the findings around homelessness and
asthma remained as well as the lack of correlation between
other factors such as psychiatric illness and substance abuse
after instituting improved methods and training for docu-
mentation. Similar examinations should be made for
younger cohorts to see if similar correlations exist between
homelessness and lack of primary care for asthmatics,
which would strongly implicate these as public health prob-
lems requiring intervention.

The links between homelessness and lack of a primary
care physician among elderly asthmatics with frequent
EMS use have implications in terms of targeting of public
resources: providing housing to medically ill elderly and
primary care to asthmatics in particular may provide divi-
dends not only in terms of social welfare and medical care,
but in preventing frequent EMS use in the elderly. Future
studies should examine the utility of homelessness reduc-
tion strategies in terms of “downstream” cost savings for
EMS systems and local governments if EMS use is reduced
and patient medical needs are met with less costly medical
care alternatives.
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