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Abstract

Objectives: Dizziness and vertigo account for roughly 4% of chief symptoms in the emergency
department (ED). Little is known about the aggregate costs of ED evaluations for these patients. The
authors sought to estimate the annual national costs associated with ED visits for dizziness.

Methods: This cost study of adult U.S. ED visits presenting with dizziness or vertigo combined public-
use ED visit data (1995 to 2009) from the National Hospital Ambulatory Medical Care Survey (NHAMCS)
and cost data (2003 to 2008) from the Medical Expenditure Panel Survey (MEPS). We calculated total
visits, test utilization, and ED diagnoses from NHAMCS. Diagnosis groups were defined using the
Healthcare Cost and Utilization Project’s Clinical Classifications Software (HCUP-CCS). Total visits and
the proportion undergoing neuroimaging for future years were extrapolated using an autoregressive
forecasting model. The average ED visit cost-per-diagnosis-group from MEPS were calculated, adjusting
to 2011 dollars using the Hospital Personal Health Care Expenditures price index. An overall weighted
mean across the diagnostic groups was used to estimate total national costs. Year 2011 data are reported
in 2011 dollars.

Results: The estimated number of 2011 US ED visits for dizziness or vertigo was 3.9 million (95%
confidence interval [CI] = 3.6 to 4.2 million). The proportion undergoing diagnostic imaging by computed
tomography (CT), magnetic resonance imaging (MRI), or both in 2011 was estimated to be 39.9% (39.4%
CT, 2.3% MRI). The mean per-ED-dizziness-visit cost was $1,004 in 2011 dollars. The total extrapolated
2011 national costs were $3.9 billion. HCUP-CCS key diagnostic groups for those presenting with
dizziness and vertigo included the following (fraction of dizziness visits, cost-per-ED-visit, attributable
annual national costs): otologic/vestibular (25.7%; $768; $757 million), cardiovascular (16.5%, $1,489; $941
million), and cerebrovascular (3.1%; $1059; $127 million). Neuroimaging was estimated to account for
about 12% of the total costs for dizziness visits in 2011 (CT scans $360 million, MRI scans $110 million).

Conclusions: Total U.S. national costs for patients presenting with dizziness to the ED are substantial
and are estimated to now exceed $4 billion per year (about 4% of total ED costs). Rising costs over time
appear to reflect the rising prevalence of ED visits for dizziness and increased rates of imaging use.
Future economic studies should focus on the specific breakdown of total costs, emphasizing areas of high
cost and use that might be safely reduced.
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here are more than 2 million U.S. emergency

department (ED) visits annually for dizziness or

vertigo," comprising roughly 4.4% of all ED chief
symptoms in awake patients.> A wide range of causes
must be considered, including potentially morbid
strokes and life-threatening cardiac diseases.? As a con-
sequence, patients with dizziness undergo more diag-
nostic tests and have greater lengths of stay (LOS) than
those without dizziness,! comparable to what is seen in
those with chest pain.® Resource use, particularly neu-
roimaging, is increasing over time.* These resources are
not being used optimally, with mounting data suggest-
ing brain computed tomography (CT) is substantially
overused.’” Although CT is often used to “rule out”
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stroke,® ' this practice is ineffective in patients with

dizziness because of the test’s extremely low sensitiv-
ity!? and documented low yield.??"1®

Little is known about the aggregate national costs of
ED evaluations for patients with dizziness or vertigo. To
our knowledge, the only prior estimate ($1.1 billion/year
in 1992) comes from an unpublished meeting presenta-
tion.® In part, this may be because national databases
generally offer disease- rather than symptom-specific
cost estimates. Because there is no single database for
ED cost estimates relative to presenting symptoms, we
sought to combine disease-specific cost data with symp-
tom-specific disease prevalence data from nationally
representative databases to estimate symptom-specific
costs. Our primary aim was to estimate the costs of ED
visits for chief symptoms of dizziness and vertigo. We
hypothesized the absolute costs associated with dizzi-
ness visits are rising and sought to analyze likely con-
tributors such as visit prevalence and imaging
utilization.

METHODS

Study Design

This was a symptom-specific, time-series, cost analysis
leveraging publically available data derived from two
large, national public health databases. This cost study
of U.S. ED visits presenting with dizziness or vertigo
combined diagnosis-specific cost data from the Medical
Expenditure Panel Survey (MEPS; 2003 through 2008)'®
with symptom-specific disease prevalence estimates
from the National Hospital Ambulatory Medical Care
Survey (NHAMCS; 1993 through 2009),'” with some of
these latter data published previously.! We used all non-
dizziness or vertigo visits as a control population for
comparison. The study involved only publicly available,
deidentified data so was considered exempt from insti-
tutional review board review.

Sources of Data
The MEPS is a large-scale, nationally representative set
of surveys of families, individuals, and some of their
medical providers and employers.’® The surveys collect
detailed data on health care use and expenditures,
sources of payment, and health insurance coverage. The
household component of MEPS obtains comprehensive
information on payments from all payers related to each
medical event. A nationally representative subsample of
households and individuals participating in the prior
year’s National Health Interview Survey (NHIS)
provides information on their demographics, health
conditions, health status, and use of medical services.
The NHIS data sampling protocol follows a multistage
area probability design that permits representative
sampling of households and noninstitutional group
quarters.'®

The MEPS study years (2003-2008) were utilized
based on the availability of fully reconciled consolidated
data files at the start of the analysis (May 2012). A single
author (DC) extracted relevant data from MEPS. Total
ED expenditures were derived from the publicly avail-
able full-year consolidation file, condition file, ED event
file, and condition-event link file for each calendar year.
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To ensure enough observations per disease classification
category, 6 years of data were pooled. The condition-
event link file allowed us to identify condition-specific
ED events. The full-year consolidated file allowed us to
identify information regarding expenditures.

The NHAMCS is an annual national survey based on
a sample of hospitals rather than households; it reports
ED visit reasons as well as final ED diagnoses. NHA-
MCS is a four-stage probability sample of visits to ran-
domly selected U.S. hospitals, including noninstitutional
general and short-stay hospitals, but excluding federal,
military, and Veterans Affairs hospitals.’”

NHAMCS study years (1995-2009) were used based
on the availability of data files at the start of the analysis
(May 2012). We estimated the number of ED dizziness
and nondizziness visits and proportions undergoing
advanced imaging (CT, MRI, or either) (1995-2000,
2005-2009) directly from NHAMCS; we extrapolated
projected results for 2010-2015 from these 1995-2009
data. Data on the body region imaged (head vs. not
head vs. not specified) were available only in a subset of
NHAMCS years (2007-2009 for CT, 2007-2008 for MRI).
Thus, our analyses of the fraction of advanced imaging
that was neuroimaging reflect only those years; for this
calculation we excluded imaging reports where the
body part was not specified.

Study Protocol

“Dizziness” has been defined variably as either an
umbrella term encompassing “vertigo” or as an entirely
separate entity.>'® Dizziness and vertigo are difficult to
distinguish in the ED.2 This study reflects both patient
groups aggregated because NHAMCS data classify
the two symptoms together and do not discriminate
between them, grouping “falling sensation, giddiness,
dizziness, lightheadedness, loss of equilibrium or
balance, and room spinning,” into a single -cate-
gory—reason-for-visit (RFV) code “vertigo/dizziness”
(1225.0).2° While there is some degree of natural overlap
between vertigo and dizziness and patients experiencing
other symptoms such as nausea or vomiting (RFV codes
1525.0, 1530.0), gait instability, or falls (RFV codes
1095.0, 5810.0), and syncope (RFV code 1030.0), these
patients were only included as dizziness or vertigo visits
if they were also coded with 1225.0 as a visit reason.
Otherwise, they were classified with nondizziness
controls. Because children experience dizziness less
often than adults, have a different spectrum of causes,
and are tested differently, we restricted our analysis to
visits involving patients aged 16 years or older, as in our
prior study.?

We assessed the disease-specific attributable fractions
of ED visits for dizziness/vertigo visits or nondizziness
controls from NHAMCS (1993-2005) using our previ-
ously published data.! We used time trend regression
with an autoregressive model analysis (see “Data Analy-
sis” section) of NHAMCS data (1995-2009) to estimate
current total numbers of ED visits for dizziness and
nondizziness presentations. We used a 2011 visit projec-
tion as “current” to match the most recent available
price index for inflation adjustment. Dizziness cases
were defined as a NHAMCS visit reason of vertigo/
dizziness in any of the three reason-for-visit fields or a
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final International Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM) diagnosis of ver-
tigo/dizziness (780.4) or vestibular disorder (386.x) in
any of three final diagnosis fields.! Nondizziness con-
trols were defined as not containing NHAMCS RFV
code 1225.0, ICD-9-CM 386.x, or ICD-9-CM 780.4 in any
of the three reason-for-visit fields.!

Outcome Measures

The primary outcome was the total national annual costs
of ED dizziness and vertigo in 2011 and the attributable
fraction of total national ED costs in that year. Aggregate
national cost estimates were derived as a weighted aver-
age of costs (MEPS) for each of 17 major etiologic catego-
ries associated with a dizziness or nondizziness visit
(NHAMCS). We made no adjustment for the discrepancy
in sampling years between MEPS and NHAMCS data.
Secondary outcomes were the proportion of visits in
which patients underwent neuroimaging and demo-
graphic subgroup analysis by age (>65 years old), since
an older age distribution could confound the association
between the costs of dizziness and pure visit prevalence.

Visit diagnoses were aggregated into categories using
Healthcare Cost and Utilizations Project's Clinical Clas-
sifications Software (HCUP-CCS). We used standard
multilevel codes but, as done previously,1 separated
otologic/vestibular diagnoses and cerebrovascular diag-
noses from their parent categories and combined the
two most infrequent categories (congenital and perina-
tal disorders). We took this approach because the for-
mer categories have special relevance in the dizziness/
vertigo population and the latter categories are rare
causes. This yielded 17 total categories for analysis. For
costs associated with each diagnostic category, data
from the household component of the survey, including
the medical conditions file and ED event file, were used.
As recommended by the Agency for Healthcare
Research and Quality (AHRQ), a minimum sample of
100 was required to estimate costs for each diagnostic
category.'?! We calculated average visit costs associ-
ated with each HCUP-CCS diagnostic category from the
MEPS database. All cost values were adjusted to 2011
dollars using the Hospital Personal Health Care Expen-
ditures price index as recommended by AHRQ. We
chose 2011 values because this was the most recently
available index at the time of analysis.

We calculated the attributable fraction of dizziness
and nondizziness presentations for each of the 17 diag-
nostic categories using our prior NHAMCS analysis."
Each ED visit in NHAMCS may be given up to three
diagnostic codes. In our prior analysis, those with dizzi-
ness or vertigo received an average of 1.7 diagnoses,
and those with more than one diagnosis were coded
twice (yielding a sum of coded categories greater than
100%). To estimate the attributable fraction in this
study, we normalized the proportion of dizziness and
nondizziness presentations for each diagnostic category
(i.e., divided each category proportion by the sum of all
category proportions). The attributable fraction was
multiplied by the estimated mean annual national total
ED visits for 2011 to derive the total per-diagnostic-cat-
egory annual national costs. These results were summed
to estimate the total national annual costs of ED dizzi-
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ness and vertigo in 2011 (primary outcome). We also
calculated the total national annual costs of ED nondiz-
ziness presentations in 2011 so we could assess the
attributable fraction of costs for dizziness visits. The
congenital and perinatal disorders category did not con-
tribute to the weighted average or total because of an
insufficient number of cases in the NHAMCS database
(<30 from 1995-2005).%

Data Analysis

We report descriptive statistics on dizziness visits, utili-
zation, and dizziness-related average and total costs. To
estimate the attributable fraction of diagnostic catego-
ries, we normalized the proportion of dizziness and
nondizziness presentations for each diagnostic category
(i.e., we divided each category proportion by the sum of
all category proportions). We calculated the average ED
visit cost-per-diagnosis-group from MEPS and adjusted
the results to 2011 dollars using the Hospital Personal
Health Care Expenditures price index (i.e., for each year
of MEPS data, we calculated the ratio of price indices in
2011 to the target year being adjusted [e.g., 2011:2005];
we then multiplied that result by the target year costs to
derive the costs in 2011 dollars). To extrapolate visit
numbers and imaging proportions to recent and
future years, we performed a time-series forecasting
analysis using a stepwise autoregressive method that
combines time-trend regression with an autoregressive
model and uses a stepwise method to select the lags to
use for the autoregressive process. Data analysis was
performed using SAS 9.3 statistical software (SAS Insti-
tute Inc., Cary, NC).

RESULTS

Table 1 provides weighted national estimates for ED
visits for dizziness or vertigo and nondizziness visits,
along with the associated imaging fraction from NHA-
MCS (1995-2009) and extrapolated (2010-2015). The
total NHAMCS 15-year sample for dizziness visits was
12,202 and for nondizziness visits 360,424. There was a
clear rising trend in the number of visits for dizziness
and vertigo (2.0 million in 1995, 2.8 million in 2000, 3.0
million in 2005, 3.8 million in 2009) without an obvious
shift in demographics towards an older population
(fraction age > 65 years: 25.6% in 1995, 31.9% in 2000,
29.7% in 2005, 28.5% in 2009). The fraction of all ED
visits attributable to dizziness may have risen slightly
during this time frame (2.7% in 1995, 3.4% in 2000,
3.4% in 2005, 3.6% in 2009). There was a dramatic ris-
ing trend in CT scan use (9.4% in 1995, 17.1% in 2000,
22.8% in 2005, and 37.4% in 2009). For patients with
dizziness, CT use was predominantly neuroimaging
(proportion head CT 87.6% vs. nondizziness 50.0%,
p < 0.001). Although there was probably also an upward
trend in use of magnetic resonance imaging (MRI) scans
from a much lower baseline (1.2% in 1995, 1.0% in
2000, 1.8% in 2005, and 2.4% in 2009), the available raw
sample of patients with dizziness undergoing MRI was
too small to offer a stable national estimate in any
individual year. For patients with dizziness, MRI use
was virtually all neuroimaging (proportion head MRI
96.3% vs. nondizziness 48.3%, p < 0.001).
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Forecasting model results are shown in Table 1 (2010
through 2015) and Data Supplement S1 (e-Figures 1
through 4, available as supporting information in the
online version of this paper). The projected total
number of dizziness and vertigo presentations to the
ED in 2011 was estimated at 3.9 million (95% confidence
interval [CI] = 3.6 to 4.2 million). The proportion under-
going diagnostic imaging by CT or MRI in 2011 was
estimated to be 39.9% (39.4% CT, 2.3% MRI). From
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increased from 2.0 to 3.9 million (97% increase), while
the number of nondizziness visits increased from 70.7
million to 101.9 million (44% increase). From 1995 to
2011, the proportion of dizziness visits undergoing
advanced imaging increased from 10.0% to 39.9% (4.0-
fold increase) and the proportion of nondizziness visits
undergoing advanced imaging increased from 3.4% to
19.0% (5.6-fold increase). Thus, dizziness visits are
rising out of proportion to all ED visits, but advanced

1995 to 2011, the annual number of dizziness visits imaging for dizziness visits is not (although the

Table 2
Average Costs by Diagnostic Category, Ordered by Estimated Total 2011 Attributable Cost for Dizziness

Average 2011 2011
Proportion of  Proportion Visit Cost Nondizziness - Dizziness -
HCUP Level 1 Nondizziness of Dizziness MEPS in 2011 Standard attributable ATTRIBUTABLH
Diagnostic Category* Visits (%) Visits (%) Sample (n)  Dollars Error ($) Costs’ ($) Costs? ($)
Cardiovascular 9.89 16.47 2,620 1,489.00 131.76 15,011,562,987 959,889,928
(circulatory diseases
excluding
cerebrovascular)
Otologic/vestibular 1.25 25.68 458 768.33 98.98 976,976,377 772,282,063
Metabolic (endocrine, 3.92 8.59 855 998.84 85.51 3,991,690,301 335,832,117
nutritional, and
metabolic diseases and
immunity disorders)
Respiratory 13.28 8.98 2,729 855.86 38.61 11,582,364,659 300,823,807
Injury/poisoning 27.36 8.27 6,095 891.46 23.2 24,856,986,294 288,562,910
Neurologic (nervous 5.70 5.15 1,193 1,117.36 101.51 6,495,032,528 225,233,760
system and sense organ
diseases excluding
otologic/vestibular)
Diseases of the 8.29 5.46 2,500 1,043.39 37.51 8,813,285,823 222,983,357
digestive system
Psychiatric (mental disorders) 5.35 5.62 718 921.65 71.06 5,022,564,401 202,738,151
Diseases of the 7.40 3.98 1,594 1,229.51 52.27 9,268,690,790 191,535,057
genitourinary system
Cerebrovascular disease 0.89 390 1,059.39 111.97 962,197,237 129,372,986
Diseases of the 7.22 1,647 840.11 44.35 6,180,582,522 72,013,415
musculoskeletal
system and
connective tissue
Infectious and 2.67 2.26 450 736.04 67.76 2,005,538,058 65,109,295
parasitic disease
Diseases of blood and 0.98 1.64 117 979.12 194.4 978,220,688 62,851,104
blood-forming organs
Complications of pregnancy, 2.05 1.33 767 902.78 56.49 1,885,897,139 46,996,629
childbirth, and
the puerperium
Neoplasms 0.89 0.7 287 1,274.54 153.66 1,157,608,498 34,920,837
Diseases of the skin and 2.76 0.55 582 788.51 63.22 2,220,123,509 16,974,736
subcutaneous tissue
Congenital anomalies/certain 0.09 NC 29 1,347.48 455.76 122,385,668 NC
conditions originating in
perinatal period
Total/weighted mean 100.00 100 23,031 1,003.70 NA 101,531,707,480 3,928,120,151

HCUP = Healthcare Cost and Utilization Project; MEPS = Medical Expenditure Panel Survey; NA = not available (combined vari-
ance calculations with adjustment were not performed); NHAMCS = National Hospital Ambulatory Medical Care Survey.

NC = not calculated due to low sample size (below 30 in NHAMCS, or below 100 in MEPS). Note that as a result, weighted aver-
ages and totals do not reflect any results from the congenital and perinatal conditions category.

*Standard HCUP top-level (Level 1) major etiologic categories are used except that (a) cerebrovascular and otovestibular diagno-
ses (Level 2) are pulled from their parent categories and displayed separately; and (b) congenital and perinatal conditions are
combined.

TAttributable costs for nondizziness = (101.9 million annual ED nondizziness visits extrapolated for the year 2011) x (normalized
NHAMCS-derived attributable fraction of ED nondizziness visits 1995-2005) x (MEPS-derived average visit cost 2003-2008 by
diagnostic category in 2011 dollars).

tAttributable costs for dizziness = (3.9 million annual ED dizziness visits extrapolated for the year 2011) x (normalized NHAMCS-
derived attributable fraction of ED dizziness visits 1995-2005) x (MEPS-derived average visit cost 2003-2008 by diagnostic cate-
gory in 2011 dollars).
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imaging fraction for dizziness visits is double that for
nondizziness).

The total MEPS 6-year sample of ED visits for any
diagnosis was 23,031. Table 2 summarizes the average
and total costs associated with each diagnostic category
for ED visits due to dizziness or vertigo. Cardiovascular
diagnoses, with the second highest attributable fraction
of dizziness visits (16.5%), were associated with the
highest average per-visit cost and total annual national
attributable cost ($0.94 billion). Otologic/vestibular diag-
noses, with the highest attributable fraction of dizziness
visits in NHAMCS (25.7%), ranked second in total
annual attributable costs ($0.76 billion). The average
cost for ED dizziness visits was $1,004. The total esti-
mated cost of dizziness and vertigo presentations to the
ED in 2011 was $3.9 billion (95% CI = $3.6 to 4.2 billion).
In 2011, ED visits for dizziness comprised 3.7% of all
ED visits nationally and 3.9% of total ED visit costs.
Thus, costs of dizziness visits were slightly greater, on
average, than costs of other ED visits.

In MEPS, the general trend is for costs to rise with
increasing age and comorbidity. Subgroup analysis
(data not shown) of the interactions between age and
condition showed a variable relationship to costs (i.e.,
some HCUP categories were associated with greater ED
costs in those aged > 65 years, others had lesser ED
costs in those age > 65 years). For otovestibular diagno-
ses (of particular interest here), ED costs were unexpect-
edly lower in those age > 65 years compared to younger
patients, but inpatient costs (explored because of this
unexpected finding) were higher. In part, these lower
ED costs for older patients with vestibular disorders
may simply reflect differences in the likelihood of admis-
sion and redistribution of costs as a result. This finding
suggests that our estimate of the total ED cost burden of
dizziness could be influenced by the inpatient admission
fraction, a finding that may deserve future study.

DISCUSSION

To our knowledge, this study offers the first nationally
representative estimate of total costs for dizziness and
vertigo presentations in the ED. We found that evalua-
tion and management of dizziness and vertigo in the ED
is very costly (~$3.9 billion/year in 2011). While otologic
and vestibular causes are the most common diagnoses,
cardiovascular diseases are estimated to be associated
with the highest average and total costs in dizziness
presentations. Although cerebrovascular diagnoses
(3.1% of diagnoses rendered) accounted for only $127
million/year in total costs, the pursuit of stroke diagno-
ses likely accounted for a larger fraction, given the
rising rates of CT scan use over time, now occurring at
roughly 40% of all visits.

Our total cost estimate is 70% higher than a prior
national estimate ($1.1 billion/year in 1992, the equiva-
lent of $2.32 billion in 2011 dollars). The methods used
to derive the prior estimate were never published, so
different estimation procedures might partly account for
the discrepancy. More likely, however, the increase
mostly reflects the rising numbers of ED visits over time
(2.0 million visits in 1995 to 3.9 million in 2011) and the
rising proportion of dizziness visits receiving diagnostic
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testing (10% imaged by CT or MRI in 1995 to 40% in
2011). It does not appear from our data, however, that
rising costs are attributable to a demographic shift in
patients with dizziness toward an older age group. It is
unknown whether our methods understate or overstate
actual costs, but, based purely on temporal trends, it is
likely that our estimate, which used average 2003-2008
cost data, is conservative. The figure also does not
include the costs of subsequent hospitalization for those
admitted, nor outpatient diagnostic or treatment options
recommended for those discharged.

Our work accords with prior studies demonstrating
diagnostic tests are used disproportionately in patients
with dizziness and may account for a large fraction of
the ED costs and LOS.>5 As in Dallara et al.,®> most of
the imaging tests for dizziness visits in our study were
head CTs (82.8% of all advanced imaging). In 2011, the
Medicare global payment national average for a non-
contrast brain CT, including technical and professional
fees, was $236.2° Combining that value with our current
data, we estimate $360 million was spent that year on
CT scans alone for ED patients with dizziness and
vertigo. This does not consider the costs of contrast-
enhanced CT scans, additional sequences (e.g., sinus or
temporal bone CT), higher costs paid by private insur-
ers, nor out-of-pocket costs for patients. MRI scans
likely accounted for another $110 million, given a Medi-
care payment of $1222 for a noncontrast stroke-proto-
col MRI that includes magnetic resonance angiography
of the head and neck.?*

There may be important opportunities to reduce these
costs without reducing the quality of care. Much as with
overuse in minor head injury®® and syncope,®® there is
substantial CT overuse in dizziness. There are many
possible reasons for test overuse, some of which are
unrelated to EP judgment (e.g., patient or neurology
consultant requests). Nevertheless, CT scans offer little
benefit in the evaluation of dizziness and vertigo
because of their low sensitivity (around 16%) for detect-
ing acute ischemic stroke,!! particularly in the posterior
fossa. Several studies have pointed to very low (<1%)
yields of brain CT in patients with dizziness or vertigo
who lack clear neurologic signs,'>'* even when stroke
is the cause.’® Nationally, an increasing fraction of ED
patients being scanned has led to an increased LOS, but
has not led to greater diagnostic yield of nervous sys-
tem diagnoses.® Furthermore, negative CT scans may
be falsely reassuring to providers,®® increasing the risk
of dangerous misdiagnosis.'® Finally, there is substantial
unwarranted practice variation in the use of neuroimag-
ing (e.g., 1.5-fold variation in rates of CT scanning for
dizziness across northern California EDs, ranging from
22% to 33% in 2008).”

In the minority of cases where ischemic stroke is a
legitimate diagnostic possibility, MRI is clearly the
neuroimaging test of choice.?”?® At a minimum, CT
scans are clearly overused in those with peripheral
vestibular disorders such as benign paroxysmal posi-
tional vertigo®® and vestibular neuritis,?’*° which are
effectively diagnosed and treated at the bedside. In such
cases, there is rarely need for any neuroimaging, espe-
cially CT, which has very limited diagnostic utility.®
Given known costs and radiation risks®! without clear
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benefit, optimal care would dictate that CT use should
generally be curtailed in patients with dizziness, and
guidelines should be developed to determine appropri-
ate use. Federal resources now allocated to use of CT
might be better spent on improving the quality of bed-
side diagnosis in suspected vestibular patients.®? An
international survey of emergency physicians found that
the top adult emergency medicine priority for clinical
decision rules was a rule for when to image patients
with vertigo.®® Using a rule that curtails the use of CT in
the nearly two-thirds of dizziness patients without neu-
rologic symptoms and signs'? could eliminate nearly
$200 million per year in unnecessary costs, likely while
improving the safety of care.

Although likely an appropriate place to initially focus
cost-reduction interventions, imaging costs (~$470
million/year) appear to account for only about 12% of
the total ED visit costs in patients with dizziness. Prior
studies suggest many patients with dizziness undergo
routine laboratory diagnostics (e.g., blood chemistry and
glucose measurement), electrocardiography, and cardiac
monitoring at high rates,’® sometimes inappropriately.®
They also frequently undergo therapeutic procedures
and receive medication treatments,’ sometimes inappro-
priately.® It is likely that controlling unnecessary costs
for ED patients presenting with dizziness and vertigo
will require systematic study of symptom-specific diag-
nostic algorithms and treatment pathways and may also
require approaches that reduce unnecessary ED visits in
the first place. Such an approach is particularly relevant
from a societal perspective, given the steadily rising
number of ED visits for dizziness over time.

LIMITATIONS

Limitations include the lack of detailed component costs,
potential classification errors in MEPS or NHAMCS,
and the inferential method used to derive national esti-
mates. We lack granular clinical data that might speak
directly to the issue of CT overuse at a national level.
The mismatch between sampling years for MEPS (2003
through 2008) and NHAMCS (1995 through 2009) might
have influenced our analysis. If the distribution of diag-
noses for ED dizziness has changed in recent years, our
total cost estimate (based on average diagnosis category
distributions from 1995 through 2005) might differ from
the true current value. Average per-diagnosis costs
(e.g., cardiovascular diagnoses presenting with any
symptoms) might be higher or lower than actual costs
in the subset presenting specifically with dizziness. Our
estimates reflect costs associated with diagnoses ren-
dered, rather than diagnoses pursued (e.g., neuroimag-
ing obtained to “rule out” cerebrovascular disease in a
patient ultimately diagnosed with a peripheral vestibular
or cardiovascular disorder after neuroimaging results
were normal).

CONCLUSIONS

Total U.S. national costs for patients presenting with
dizziness to the ED are substantial, estimated to now
exceed $4 billion per year. Because diagnostic test use
(e.g., neuroimaging) is likely an important driver of
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these costs, greater attention should be paid to stream-
lining diagnostic evaluations of dizziness and vertigo.
Future economic analyses should measure the specific
breakdown and principal drivers of total costs. New
diagnostic pathways should be assessed for both their
cost-effectiveness and outcomes.
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