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PATIENT AND PHYSICIAN PERSPECTIVES ON AMBULANCE UTILIZATION
Sharon L. Jacob, MD, MPH, Jeanne Jacoby, MD, Michael Heller, MD, Jill Stoltzfus, PhD

ABSTRACT

Objective. The objective of the current study was to define the
clinical and demographic characteristics of ED patients who
used ambulance transport (USERS) compared to contempora-
neous non-ambulance users (NON) and to determine the rea-
sons users gave for their choice to use ambulance transport.
Methods. A single researcher queried a convenience sam-
ple of consenting ED patients regarding reasons for choice of
transport to the ED, knowledge of ambulance cost, and self-
estimation of illness or injury severity on a (1 most severe,
5 least severe) five-point Likert scale. We also asked if the
treating physician agreed with transport choice. Results. Of
311 participants (97% response rate), USERS (N = 71, 22.8%)
were older than NON (53 vs. 35, p < 0.0001) and were more
sick according to self-rated illness severity (mean rank 128 vs.
156, p = 0.02), nurse triage score (mean rank 103 vs. 153, p
< 0.0001), and admission rate (37% vs. 15%, p < 0.0001). Pa-
tient decision regarding ambulance use was associated with
both having someone who called an ambulance for them and
self-estimation of illness severity (or lack thereof). Physicians
agreed with transport method in 68% of USERS and 92% of
NON (overall kappa = 0.6, p < 0.0001). Conclusions. Ambu-
lance users were more likely to be more sick as determined
by commonly used measures than nonusers. ED physicians
almost always agreed with nonuse of ambulance transport
and two-thirds of the time agreed that a patient’s decision to
use ambulance transport was appropriate. Key words: am-
bulance; transport; emergency department; resource use.
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INTRODUCTION

One of the 15 essential EMS components identified in
the Emergency Medical Services System Act of 1973 is
that of review and evaluation. “Inappropriate use” and
“unmet need” are two parameters that have been sug-
gested as measures of ambulance service effectiveness.?
Before attempting to assess appropriateness of use, one
must first assess utilization.

In addition to being considered an objective measure-
ment of quality, ambulance utilization impacts motor
vehicle accidents during response, ED resources, and
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frequency of diversion. These issues need to be ob-
served and trended to plan for future demographic
changes.®> Consideration must also be given to inter-
ventions that may allow for change in utilization.

The objective of the current study was to define the
clinical and demographic characteristics of ED patients
who used ambulance transport (USERS) compared to
contemporaneous non-ambulance users (NON) and
to determine the reasons users gave for their choice to
use ambulance transport. Secondary objectives were to
assess the rates of inappropriate use and unmet need.

METHODS
Setting and Population

This study was conducted at a community teaching
hospital in Bethlehem, Pennsylvania, which is a des-
ignated Level 1 trauma center with an annual ED cen-
sus of 57,000. Bethlehem is a city of 19.24 square miles,
with a population of 71,329 (81% White, 3.6% African
American, 18% Hispanic or Latino, 2.5% other) and
a median household income of $35,815. Thirty-three
percent have a high school diploma or the equivalent,
35% have either some college, an associate’s degree,
or a bachelor’s degree, and 9.6% have a master’s or
greater degree.* There are forty-five different ambu-
lance services that transport patients calling 9-1-1 to
our hospital.

Study Design

During four 12-hour shifts, a single researcher queried
consecutive consenting ED pediatric and adult patients
regarding reasons for choice of transport to the ED,
knowledge of ambulance cost, and self-estimation of
illness or injury severity on a (1 most severe, 5 least
severe) five-point Likert scale (Appendix 1). The re-
searcher was a second year emergency medicine res-
ident, dressed in professional clothes and not wearing
a white coat, who was not involved in patient care dur-
ing these four shifts. Data abstracted from the medical
record included insurance availability, chief complaint,
nurse triage score, and discharge diagnosis.

A separate form (Appendix 2) that queried whether
the physician felt the patient should have been trans-
ported by 9-1-1 ambulance, the discharge diagnosis,
and the patient disposition was completed by either the
treating resident or attending physician. There were no
decision-making criteria given to the physician, and the
physician was not asked to complete the form at a set
time during the ED visit.
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Patients presenting as a trauma alert were excluded,
but a family member or other surrogate present at the
time the transport decision was made was queried for
all other patients who could not complete the survey
themselves. The shifts chosen covered day and night,
weekday and weekend hours, and the survey was avail-
able in both English and Spanish.

This study protocol was submitted to our IRB panel
and approved by exempt review.

Data Collection

A single researcher tabulated the data in an Ex-
cel spreadsheet; analysis was via SPSS V 12.1. For
continuous/interval-level variables with a normal data
distribution, significance testing was via an indepen-
dent samples t-test. For discrete/categorical variables,
we used separate chi-square tests of general association.
For ordinal (ranked) variables, separate nonparametric
Mann-Whitney rank sum tests were conducted to com-
pare mean rankings based on median scores.

For patient self-estimation of ambulance cost, due
to the highly unequal sample sizes and non-normal
distribution for the ambulance user group, a nonpara-
metric Mann-Whitney rank sum test was conducted to
compare mean rankings (median scores). For greater
ease of interpretation, median scores for the monetary
amounts are reported along with mean rankings.

A kappa coefficient was obtained to determine
whether physicians’ level of agreement about patients’
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chosen mode of transportation was greater than what
chance would predict. In this case, the Fleiss kappa co-
efficient was used because of the presence of multiple
raters (physicians).> Given the multiple comparisons,
a Bonferroni correction was applied to the nine inde-
pendent variables to maintain an overall type I error
rate of 5%. Therefore, an adjusted p of 0.006 is needed
to reach statistical significance for each individual
comparison.

REsuULTS

Three hundred twenty-two patients were approached;
311 participated (97%). Not all patients completed every
question.

Twenty-two percent (71/311) were USERS; they were
more likely to be older (53, vs. 35, p < 0.0001), have
a higher nurse triage score (mean rank 103 vs. 156, p
< 0.0001), and be admitted to the hospital (37.3% vs.
14.5%, p < 0.0001) (Table 1). There was a trend for
USERS to have a higher patient-rated severity score
(mean rank 128 vs. 156, p = 0.02) than NON. Forty-six
percent of USERS had the ambulance called for them by
someone else, often (85%) noting this as their sole rea-
son for transport choice. Thirteen (18.3%) felt that they
were “too sick to come to the hospital” by any other
means; 7 (9.8%) felt that they had “no other way” to get
to the ED (Table 2). Of NON, 129 patients (53.7%) indi-
cated that they were “not sick enough”; 51 (21.2%) “had

TABLE 1. Patient Demographics and Survey Results

Variables

USERS

Age: mean (std) *
Gender:!
1. Male % (#)
2. Female % (#)
Survey type:’
1. English % (#)
2. Spanish % (#)
Admission % (#)°
Patient knew ambulance cost
% #)P
Patients had insurance % (#)”
Patient-rated severity score®
RN triage score®
Patients’ self-estimated
ambulance cost?
Physician agreement % (#) ¢

53.53 (28.73) (n = 70)

1.39.4% (28/71)
2.60.6% (43/71)

1.98.6% (70/71)
2.1.4% (1/71)
37.3% (25/67)
15.5% (9/58)

85.5% (53/62)

128.14 (mean rank) (n = 57)

103.05 (mean rank) (n = 55)

40.22 (mean rank) $350.00
(median) (n = 9)

68% (44/65)

NON-users Statistical Test Results  Significance Level/

35.17 (22.13) (n = 249) £(93.22,319) =495 p <0.0001
1.47.4% (118/249) x2(1,320) = 1.41 p=024
2.52.6% (131/249)
1. 90.8% (227/250) x2(1,321) =4.85 p=0.03
2.9.2% (23/250)
14.5% (35/242) x2(1,309) = 17.51 p < 0.0001
35.8% (78/218) x2(1,276) = 8.71 p = 0.003
90% (202/235) x2(1,297) = .009 p=0.92
156.93 (mean rank) (n =245) z=-231 p=0.02
153.71 (mean rank) (n = 232) z = —4.40 p < 0.0001
44.99 (mean rank) $450.00 z=—-.53 p=0.60

(median) (n = 79)
92% (205/222) Kappa = .61 p < 0.0001

?Continuous/interval-level variable with a normal data distribution; therefore, an independent samples t-test was conducted.
bDiscrete/ categorical variables; therefore, separate chi-square tests of general association were conducted.

“Ordinal (ranked) variables; therefore, separate nonparametric Mann-Whitney rank sum tests were conducted to compare mean rankings based on median scores.
?Due to the highly unequal sample sizes and non-normal distribution for the ambulance user group, a nonparametric Mann-Whitney rank sum test was conducted
to compare mean rankings (median scores). For greater ease of interpretation, median scores for the monetary amounts are reported along with mean rankings.
However, the very small sample size in the ambulance user group may affect the accuracy of these results.

A kappa coefficient was obtained to determine whether physicians’ level of agreement about patients’ chosen mode of transportation was greater than what
chance would predict. In this case, a Fleiss kappa coefficient was deemed most appropriate due to the multiple raters (physicians). See Fleiss (1971)? for additional

information.

/ Given the multiple comparisons, a Bonferroni correction was applied to the nine independent variables to maintain an overall type I error rate of 5%. Therefore, an
adjusted p of 0.006 is needed to reach statistical significance for each individual comparison (0.05/9). Statistically significant results are in bold type.
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TABLE 2. Reasons for Ambulance Use (Total Patients = 71)*

PREHOSPITAL EMERGENCY CARE  APRIL/JUNE 2008  VOLUME 12 / NUMBER 2

TABLE 4. Chief Complaint*

N  Percent of patients

Too sick to go any other way 13 18.3%
Quickest way to the hospital 2 2.8%
Someone else called the ambulance for me 33 46.4%
Would be seen quicker 2 2.8%
Could not afford any other way 0 0%
Too scared to come any other way 2 2.8%
Had no other way of getting to the ED 7 9.8%
My doctor told me to go via ambulance 4 5.6%
Other 17 23.9%

“Total does not tabulate to 71 because patients were permitted to provide more
than one reason.

someone else” to bring them, and 23 (9.5%) “could not
afford” the ambulance (Table 3).

There was no difference in insurance status between
USERS and NON (53/62 vs. 202/235, p = 0.925). The
87 patients (28%) stating that they knew the cost of am-
bulance transport were less likely to have been USERS
(9/58 vs. 78/218, p = 0.003). Twenty-two percent of
patients arriving to the ED during the day (0800-2000
hour) arrived by ambulance, as did 21.2% (p = NS) of
patients arriving at night (2000-0800 hour). The most
common chief complaint of USERS was trauma (17/68,
25%) and respiratory (13/68, 19%), whereas that of the
NON related to noncardiac pain or injury (70/252,28%)
and GI/GU /reproductive (48/252, 19%) (Table 4).

Physicians agreed with transport method in 68% of
USERS and 92% of NON (overall kappa = 0.61, p <
0.0001).

DISCUSSION

In 1989, Cadigan et al. suggested that one could predict
demand for emergency ambulance service in subur-
ban communities based on population size and median
income.® In a pediatric population, Maio et al. suggests
that transport rate is inversely proportional to income,

TABLE 3. Reasons for Ambulance Nonuse
(Total Patients = 240)"

N Percent of patients
Did not think of calling 911 7 2.9%
Thought an ambulance would take 11 4.5%
longer
Not sick enough to come by ambulance 129 53.7%
Embarrassed to come by ambulance 1 0.4%
Had someone else to bring me 51 21.2%
Could not afford ambulance 23 9.5%
Too scared to come by ambulance 1 0.4%
Ambulance would have taken me to the 2 0.8%
wrong hospital
Ambulances should be there for those 14 5.8%
sicker than myself
My doctor told me not to come via 2 0.8%
ambulance
Other 61 25.4%

"Total does not tabulate to 240 because patients were permitted to provide
more than one reason.

USERS (Total NON:-users

patients = 71) (N = 240)
Respiratory 13 (18.3%) 23 (9.6%)
Cardiac 6 (8.4%) 22(9.2%)
GI/GU/Reproductive 8 (11.3%) 48 (20%)
Psychological 4 (5.6%) 3(1.3%)
Pain/Injury (noncardiac) 8 (11.3) 70 (29.2%)
Neurologic 9 (12.7%) 17 (7.1%)
Trauma 17 (23.9%) 10 (4.2%)
Ears, Eyes, Nose, Throat 1(1.4) 27 (11.3%)
Skin 0(0%) 12 (5%)
Pain/Injury/Trauma 25 (35.2%) 80 (33.3%)
Other 1(1.4%) 20 (8.3%)

?Complaint total does not equal total patients because complaints fall into mul-
tiple categories.

educational level, and proportion of households with
a vehicle, but not correlated with the presence of pri-
mary care physician resources.” In five Northeast, ur-
ban teaching hospitals, emergency ambulance use was
associated with low baseline physical functioning, but
not with frequent ED use.®

Studies suggest that emergency ambulance trans-
port is also associated with age greater than 65,5 1free
transport,'! and a (modestly) shorter ED wait to be seen
time.!? Studies conflict as to whether transported pa-
tients are more®®13 or less'* likely to be of high acu-
ity. At issue, too, is whether poverty is positively' or
negatively® associated with ambulance transport. In
Australia, being single, subscribing to the ambulance
service insurance, and having mental, nervous, and
trauma diagnosis were associated with greater demand
for prehospital care.’

Our results suggest that patients transported by am-
bulance are generally older and more sick than those
arriving at the ED by other means. Surveyed patients
acknowledge that severity of illness is frequently not
the primary reason for choice of transport method.
They also note that the 9-1-1 call was often made by
someone else. Should future studies determine that this
“secondary source” for 9-1-1 call be, for example, police
officers at the scene of motor vehicle crashes or nursing
home care providers, this may allow for a focused edu-
cational intervention aimed at minimizing unnecessary
transports.

Patients who believed that they knew ambulance cost
were less likely to use ambulance transport. There is a
large variability in patient-estimated ambulance cost;
there also is a large variability in actual ambulance
charges in this region. We did not match patient es-
timate with actual charge and therefore do not know
if the two correlate. However, direct user charge (and
patient knowledge of that charge) may be a potential
intervention that would directly affect ambulance uti-
lization.

Our secondary objectives were to assess the rates of
inappropriate use and unmet need, as determined by
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physician assessment. Several studies have addressed
the issue of inappropriate use, as defined by Gibson as
the proportion of all ambulance patients who do not
need that care.? Studies have suggested that type of
insurance, alcohol intoxication, being a nursing home
resident, age less than 40, and having no other means
of transport are factors associated with inappropriate
use.15-18

Few recent studies address the issue of unmet need
(the proportion of patients with a clinical need for
ambulance services who did not receive it).? Studies
occurring in the 1970s-80s showed rates of unmet need
ranging from 53% to 81%.21°~% In 1985, Hammond
observed that 4% of trauma patients listed in the Dade
County trauma registry were transported by private
vehicle.?? In 1987, 51% of patients admitted to a CCU
or ICU in King County, Washington, for a suspected
AMI had not called 9-1-1 before hospitalization.?*

In 2003, an expert panel reviewed available research
regarding medical necessity in EMS and agreed that
certain chief complaints, prehospital interventions, and
outcomes measures could potentially be used to char-
acterize medical necessity in emergency medical ser-
vices. While finding that ED diagnosis was a satisfac-
tory outcome measure, The Neely Conference expert
panel thought that expert opinion and hospital admis-
sion were not good criteria to measure triage accuracy.?
But Patterson and Moore found that assessment of ap-
propriateness based on ED diagnosis was limited by
interrater agreement.?® The current study found that
both hospital admission and ED physician agreement
are associated with transport method. Although our
overall kappa indicates quite a good correlation, it is
likely that there is room for improvement. Decreasing
unnecessary transports would affect a greater propor-
tion of patients but decreasing unmet need (by increas-
ing ambulance transport of patients who require it) may
have a greater clinical impact.

Many EMS systems have begun to implement dis-
patch and field triage rules to detect and prevent un-
necessary transports.27 Yarris et al. notes that a con-
siderable percentage of patients transported by emer-
gency ambulance would consider other means of trans-
port as well as destinations other than the emergency
department.”® In Australia, the conversion from di-
rect patient transport fee to a universally applied am-
bulance levy was associated with increased use by
younger, less acutely ill, and less likely to be admit-
ted patients.!' A recent Japanese study indicated that
implementing a user charge of $190 would reduce
ambulance calls by patients with nonserious condi-
tions without reducing calls by persons with serious
conditions.?”

We believe that a large multicommunity study would
be necessary to accurately assess patterns of current
ambulance utilization and to develop a truly evidence-
based policy.
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Limitations

There were limitations with data collection and anal-
ysis. For instance, while we did identify in which
language the survey was completed, we did not ask
about the patient’s primary language or self identified
race/mnationality. Despite attempting to control variabil-
ity based on time of day and day of week, this survey
was completed in a two-week period, limiting its gener-
alizability to other periods of the year. Nor do we have
any way of knowing if the patients surveyed during
these four shifts are representative of our overall ED
population.

Seventeen USERS and 61 NONs cited “other” rea-
sons for their transport choice. It is unclear what these
“other” reasons were. In addition, while chief com-
plaints were abstracted directly from the chart, they
were grouped for analytical purpose by the single
data collector, with no effort made to assess agreement
among other authors.

Perhaps the greatest limitation of our study is its gen-
eralizability to other systems. Although our mixed sub-
urban/small urban demographic is fairly representa-
tive of many prehospital systems, the applicability of
our findings to urban and rural settings is problematic.
For example, 80% of our population had insurance. Al-
though we did not ascertain whether this was Medi-
caid, Medicare, or privately purchased plans, this may
mean that our demographic is different from that of
urban settings.

Our prehospital EMS system also is a combination
of for- profit companies and volunteer services that
are funded primarily by direct insurance billing, but
it also includes township subsidies, specific contracts
with various insurance companies, and annual sub-
scriptions that enable a patient to be transported with-
out costs outside of insurance reimbursement. Patient
awareness of cost and the impact of ambulance charges
on transport choice may vary from community to com-
munity.

CONCLUSIONS

Ambulance users were more likely to be more sick by all
measured parameters than nonusers. Although there is
room for improvement, patients frequently make the
appropriate decision for usage of an ambulance.
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Appendix 1.

PATIENT SURVEY: Age: M/F
1. Highest grade of school completed (if college or higher, please write 13): ______
2. How did you arrive at the Emergency Department?
a. Ambulance (go to question 3)
b. Bus (go to question 4)
c. Private automobile (go to question 4)
d. Taxi (go to question 4)
e. Walked (go to question 4)
f. Other (go to question 4)
3. Why did you arrive at the Emergency Department via an ambulance? Please circle all that apply.
a. I was too sick to go any other way.
b. I thought an ambulance would be the quickest way to come.
c. Someone else called the ambulance for me.
d. I thought I would be seen quicker if I came via an ambulance.
e. I could not afford to come any other way.
f. I was too scared to come any other way
g. I had no other way of coming to the Emergency Department.
h. My Doctor told me to come via ambulance.
i. Other

4. Why did you not come to the Emergency Department via an ambulance? Please circle all that apply.

a. I did not think of calling 911.
b. I thought an ambulance would take longer.
c. I was not sick enough to come via ambulance.
d. I was embarrassed to come by ambulance.
e. I had someone else to bring me.
f. I could not afford to come via ambulance.
g. I was scared to come by ambulance.
h. The ambulance would have taken me to the wrong hospital.
i. Ambulances should be reserved for patients sicker than myself.
j- My Doctor told me not to come via ambulance.
k. Other.
5. How much did/would the ambulance ride cost?____________________

6. How sick or badly injured did you think that you were when you decided to come to the Emergency Department?

12345
Deathly Il / Injured Not very Il / Injured

Appendix 2.

PATIENT SURVEY: For the attending or resident physician:

1: In your opinion, should the patient have been transported to the hospital via 911 ambulance? YES NO

2: What was the disposition of this patient?
a. Discharged
b. Admitted or transferred to another hospital
c. Deceased

3. Discharge Diagnosis (physician note):
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