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Objective: Recent evidence has shown that vestibular migraine is
strongly associated with cognitive difficulties. However, limited
data exist on real-world effects of that dysfunction. The objective
of this study is to understand the epidemiology of cognitive dys-
function with vestibular migraine and associated sequelae using
National Health Interview Survey data.
Study Design: Randomized, population-based survey study of
US adults.
Setting: We generated a case definition approximating probable
vestibular migraine based on Bárány Society criteria and validated
that definition in a tertiary care vestibular clinic.
Patients: Adult respondents to the 2016 NHIS, which queries a rep-
resentative sample of the civilian, noninstitutionalized US population.
Intervention: Diagnostic.
Main OutcomeMeasures:We evaluated incidence of self-reported
cognitive dysfunction with vestibular migraine and whether individ-
uals were more likely to have impaired mobility, falls, and work
absenteeism than those without either condition.
Results: Among individuals with vestibular migraine, 40% reported
“some” and 12% reported “a lot” of difficulty thinking versus 13%
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and 2% of those without vestibular migraine, respectively. Vestibular
migraine sufferers were more likely to have difficulty thinking or re-
membering compared with respondents without dizziness (odds ratio,
7.43; 95% confidence interval, 6.06–9.10; p < 0.001) when controlled
for age, sex, education, stroke, smoking, heart disease, and diabe-
tes. Individuals with both vestibular migraine and cognitive dys-
function had fivefold increased odds of falls and 10-fold increased
odds of mobility issues compared with those without either condi-
tion. Furthermore, individuals with both vestibular migraine and
cognitive dysfunction missed 12.8 more days of work compared
to those without either condition.
Conclusion: Our findings indicate vestibular migraine is not only
associated with cognitive dysfunction, but they are together asso-
ciated with mobility issues, fall risk, and work absenteeism.
Key Words: Cognitive dysfunction—Dizziness—Falls—Mobility—
Vestibular dysfunction—Vestibular migraine—Work absenteeism.
Otol Neurotol 00:00–00, 2022.
INTRODUCTION

The epidemiology of vestibular migraine (VM) shows that
the disease is quite common. Previous research using the 2008
round of NHIS found vestibular migraine prevalence of 2.7%
in US adults (1). Vestibular migraine is the most common
neurologic cause for vertigo (1,2). The total prevalence of
migraine in the general population is even higher at approx-
imately 16% (3). VM is associated with a broad range of
symptoms. These include 1) typical vestibular symptoms:
vertigo, visual vertigo, imbalance, and falls, 2) cognitive
symptoms, and 3) headache with associated migrainous
features of: photophobia, phonophobia, and nausea (4).
It is debatable whether vertigo is a migrainous accompa-
niment or aura. Interestingly, a diagnosis of migraine is as-
sociated with an increased risk of several other vestibular
conditions, including benign paroxysmal positional vertigo
(BPPV), bilateral vestibular loss, and Mènière's disease
(MD) (5,6). Diagnostic criteria for VM are available from the
Bárány Society and are more inclusive than criteria proposed
by the International Classification of Headache Disorders-
3 (ICHD-3) (7,8).

A common complaint in VM is “brain fog,” further de-
scribed as difficulty thinking and difficulty with attention
and memory. This may be ictal (during VM attacks) or
interictal (between attacks) (4). In fact, cognitive dysfunc-
tion may be especially severe in VM since it is an estab-
lished accompanying symptom of both vestibular disorders
and migraine headache (9–11). Those with vestibular impair-
ment have shown deficits in spatial thinking, navigation, atten-
tion, and memory (12–14). However, the prevalence of cogni-
tive dysfunction in VM is not well established. Furthermore,
there may be additive effects from both cognitive dysfunction
and vestibular migraine on functional domains, including
mobility, falls, andwork absenteeism.Currently, there are little
authorized reproduction of this article is prohibited.
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data exploring the association of cognitive dysfunction and
VM with these functional domains.
Understanding the impact of VM carries practical impli-

cations. The economic impact of absenteeism due to vertigo
andmigraine is significant. Compared to thosewithout vertigo,
those with vertigo miss an estimated 15.4 ± 6.1 workdays per
year (15).Migraine costs American employers $8 billion a year
directly because ofmissedworkdays (16). In addition,migraine
is the most disabling condition among young women world-
wide according to the most recent Global Burden of Disease
data (17).
In this study, we aim to better understand the prevalence

of VM-related cognitive dysfunction and its association
with sequelae, including mobility, fall risk, and work ab-
senteeism. We selected these sequelae based on outcomes
measured while developing the Vestibular Migraine Patient
Assessment Tool and Handicap Inventory (VM-PATHI)
(18–20). Subjects meeting Bárány Society criteria were
asked to rate the severity of 1) cognitive symptoms includ-
ing difficulty with concentration and memory, 2) balance
andmobility (fear of falling, difficulty walking), and 3) work
productivity. These items were chosen for inclusion into
VM-PATHI based on a review of the literature, expert input,
and structured patient interviews. Based on those results, we
wanted to further investigate these topics. We hypothesized
that cognitive dysfunction would be highly prevalent in ves-
tibular migraine, and associated with increased fall risk, im-
paired mobility, and increased work absenteeism, compared
to those without vestibular migraine.
MATERIALS AND METHODS

Study Population
The study population was drawn from patients who completed

the 2016 National Health Interview Survey (NHIS), a survey con-
ducted by the National Center for Health Statistics (NCHS), a
Centers for Disease Control and Prevention (CDC) organization.
The NHIS aims to survey a representative sample of the civilian,
noninstitutionalized United States (US) population, using stratifi-
cation, multi-stage sampling, and probability cluster sampling
techniques with oversampling of racial/ethnic minorities (Black,
Hispanic, and Asian adults aged 65 and older) to bolster statistical
estimates. The 2016 NHIS included a wide range of questions re-
lated to vestibular dysfunction, dizziness, and balance (21). In
2016, 33,028 individuals aged 18 and older were interviewed,
32,047 of whom completed the Balance Supplement included as
part of the 2016 Sample Adult Questionnaire. This study was
deemed exempt from review by the study institution’s institutional
review board, the Human Research Protection Program Institu-
tional Review Board (HRPP IRB).

Case Definition of VM
Drawing from the 2012 Bárány Society diagnostic criteria and

a case definition first proposed in Formeister et al. (1,7), we gener-
ated a case definition of VM based on the vestibular-related ques-
tions in the 2016 NHIS. To be included in the case definition for
VM diagnosis, respondents needed to respond affirmatively to the
following questions: “During the past 12 months, have you had a
problem with dizziness or balance?” and “Do any of the following
[Headache, including migraine] usually cause or trigger your diz-
ziness or balance problem(s)?” [Definition A]. An additional
Otology & Neurotology, Vol. 00, No. 00, 2022
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group was included who responded affirmatively to the following
questions: “During the past 12 months, have you had a problem
with dizziness or balance?” and chose “Headache or migraine”
in response to “What did the doctor(s) or health care profes-
sional(s) tell you was the cause or causes of your dizziness or bal-
ance problem(s)?” [Definition B]. Our definition diverged from
Formeister et al.’s in that we included respondents who had been
clinically diagnosed with headache/migraine as the cause of their
dizziness or balance problem [Definition B]. Our case definition
approximates the Bárány Society’s diagnostic criteria for probable
VM. The NHIS did not ask regarding photophobia or phonophobia
occurring concurrently with dizziness; therefore we were unable to
include these features into our case definition.

Case Definition of Migraine, Excluding Dizziness
To compare the prevalence of cognitive dysfunction among re-

spondents with VM versus nonvestibular migraine (migraine head-
achewithout dizziness as a feature), and finally thosewho do not ex-
perience migraine or VM at all, we generated an additional case def-
inition for nonvestibular migraine. Respondents who answered
affirmatively to the following question “During the past three
months, did you have [Severe headache ormigraine]?” and negatively
to the question “During the past 12 months, have you ever had a
problem with dizziness or balance?” were considered to have
nonvestibular migraine.

Data Validation of Case Definition for VM Diagnosis
Tovalidate our case definition for vestibular migraine, a prospec-

tive cohort of 28 new patients presenting with a chief complaint of
dizziness or vertigo filled out a questionnaire with the same ques-
tions as the NHIS survey. All patients then underwent a detailed
neurotologic evaluation and were diagnosed by the senior author
(JDS), who was blinded to their survey answers. A chart review
was conducted to retrieve the clinical diagnosis, which was then
compared to case Definition A to see if the two aligned. Diagnostic
performance of the survey questions in predicting VM diagnosis
was calculated using standard metrics of sensitivity, specificity, pos-
itive predictive value, negative predictive value, and accuracy.

Participant Characteristics
Demographic data, including age, sex, education level (strati-

fied into less than high school, high school/GED, and more than
high school), were collected and factored into the analyses. In ad-
dition, the following medical history and co-morbidities were
assessed and were controlled for during the analyses: stroke his-
tory (“Have you ever been told by a doctor or other health profes-
sional that you had a stroke?”), smoking history (“Have you
smoked at least 100 cigarettes in your entire life?”), cardiovascular
risk factors (“Have you ever been told by a doctor or other health
professional that you had coronary heart disease?”), and diabetes
(“Have you ever been told by a doctor or health professional that
you have diabetes or sugar diabetes?”).

Respondents who answered affirmatively to the question “Do
you have difficulty remembering or concentrating?” were consid-
ered to suffer from cognitive impairment. Furthermore, the addi-
tive effects of VM and cognitive dysfunction were assessed with
the following questions: mobility (“Do you have difficulty walk-
ing 100 yards on level ground, that would be about the length of
one football field or one city block {without the use of your aid
(s)}?”), falls (“During the past 5 years, have you fallen at least
one time?”), and work absenteeism (“During the past 12 months,
about how many days did you miss work at a job or business be-
cause of illness or injury (do not include maternity leave)?”).
zed reproduction of this article is prohibited.
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Statistical Analysis
Analyses were adjusted for the existing survey sampling design

to provide estimates representative of the general US adult popula-
tion using multistage sampling weights provided in the data set
and survey (SVY) command procedures in Stata software, per
NHIS guidelines. Both univariate and multivariate logistic regres-
sion was used to evaluate the association between VM and cogni-
tive dysfunction, adjusting for age, sex, education level, hyperten-
sion, smoking, cardiovascular risk factors, and diabetes. VM was
considered a binary outcome (present or absent). Non-VM was
considered a diagnosis and also treated as a binary outcome (pres-
ent or absent). All analyses were performed using STATAV16.0
(StataCorp, College Station, TX).

RESULTS

Of 32,047 total respondents, we identified 1,648 total
cases (5.1%) of VM (Table 1). There were 1,637 cases
of VM identified according to the case definition from
Formeister et al. (Definition A) (1). Eleven patients
(Definition B—those who had VM diagnosed as the cause
of their dizziness) were added to the case definition for a to-
tal of 1,648 cases. VM is estimated to affect 11.4 million
people in the U.S., which equates to 4.8% of the US adult
population (95% confidence interval [CI], 4.0–5.0) given
a total adult, nonincarcerated population of 237 million at
the time of the survey. Among those who had a severe mi-
graine headache within the previous 3 months, 2,246
(45%) had experienced a problemwith dizziness or balance
in the past. We found that women (n = 1,142, 69.3%) were
more likely to suffer from VM than men (n = 506, 30.7%,
p < 0.001).
Those with VM were compared with two groups, those

without VM and those with nonvestibular migraine, with
regard to the presence of several risk factors for cognitive
dysfunction, including age, sex, education level, smoking,
history of stroke, heart disease, and diabetes. Results are
summarized in Table 1.
TABLE 1. Comparison of demographic characteristics and com
non-vestibular

Vestibular Migraine (n = 1,648) Nonvestibu

Percent 95% CI Percent

Gender
Male 30.7 26.3–35.4 36.7
Female 69.3 64.6–73.7 63.3

Age (mean) 43.4 41.9–44.9 43.7
Education

< High school 17.6 14.4–21.3 7.0
High school/GED 24.0 20.4–28.1 23.6
> High school 58.4 53.8–62.8 69.3

Smoking
>100-lifetime cigarettes 45.4 40.9–50.0 38.7

Stroke
Yes 8.7 6.5–11.4 4.8

Heart disease
Yes 5.3 3.9–7.2 2.0

Diabetes
Yes 13.7 11.1–16.8 8.7

aP value based on comparison of each group to VM.
Controls were those who did not have VM nor non-VM.

Copyright © 2022 Otology & Neurotology, Inc. Un
The association between VM and cognition was investi-
gated next. Among respondents with VM, 40% had “some”
difficulty and 12% “a lot” of difficulty thinking or remem-
bering compared to 13% and 2% of controls (thosewho did
not have VMnor non-VM), respectively. Among respondents
with non-VM, 26% had some difficulty and 5% had a lot of
difficulty thinking or remembering compared to 13% and
2% of controls (thosewho did not have VMnor non-VM), re-
spectively (Table 2). Those with vestibular migraine had an
odds ratio of 7.43 of having cognitive dysfunction, compared
to those without dizziness (those who answered “no” to the
question “During the past 12months, have you had a problem
with dizziness or balance?”) (ordered logistic regression: 95%
CI, 6.1–9.1; p < 0.001). This was higher than the odds ratio of
those with dizziness without VM having cognitive dysfunc-
tion, as compared to those without dizziness (ordered logistic
regression: odds ratio [OR], 2.6; 95%CI, 2.2–3.0; p < 0.001).
Both of the above analyses were controlled for age, sex, edu-
cation level, stroke, smoking, heart disease, and diabetes.

Those with VM experienced higher rates of falls (OR,
2.4; 95% CI, 1.9–3.0; p < 0.001) and worsened mobility
(OR, 6.0; 95%CI, 4.9–7.3; p < 0.001) compared with those
without VM, when controlled for age (Table 3). In addition,
thosewithVMmissed 7.2moreworkdays (95%CI, 2.7–11.7;
p< 0.002) comparedwith thosewithoutVM,when controlled
for age (Table 4). Those with a history of cognitive dysfunc-
tion had twofold increased odds of falls (OR, 2.4; 95% CI,
1.9–2.9; p < 0.001), threefold increased odds of mobility is-
sues (OR, 2.9; 95% CI, 2.4–3.4; p < 0.001), and missed, on
average, 4.3 more workdays (95% CI, 1.8–6.7; p < 0.001)
compared to those without cognitive dysfunction, when
controlled for age.

Although there was an independent association between
VM and increased falls/decreased mobility/work absentee-
ism, and cognitive problems with increased falls/decreased
mobility/work absenteeism, the effect was strongest when
both VM and cognitive issues were present, as compared
orbidities among respondents with vestibular migraine and
migrainea

lar Migraine (n = 571) Controls (n = 29,828)

95% CI p Value Percent 95% CI p Value

29.0–45.0 <0.006 48.2 47.2–49.2 <0.001
55.0–71.0 51.8 50.1–52.8
41.1–46.2 47.3 46.9–47.8

4.2–11.6 <0.05 12.6 11.9–13.4 <0.01
17.6–31.0 25.2 24.2–26.2
61.9–75.9 62.2 61.02–63.4

31.6–46.2 <0.8 37.7 36.6–38.8 <0.001

2.2–9.9 <0.2 3.1 2.8–3.4 <0.001

0.8–5.1 <0.09 4.3 3.9–4.7 <0.001

5.7–13.0 <0.7 9.3 8.8–9.9 <0.01

Otology & Neurotology, Vol. 00, No. 00, 2022
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TABLE 2. Cognitive dysfunction in the US population

VM Non-VM Controls

Percent 95% CI Percent 95% CI Percent 95% CI

Cognitive dysfunction
Some difficulty thinking or remembering 40.4 35.8–45.1 26.2 19.8–33.7) 12.6 11.8–13.4
A lot of difficulty thinking or remembering 11.7 9.1–14.9 5.3 2.9–9.6) 1.9 1.6–2.2
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to when both were absent. These individuals had over five-
fold increased odds of falls (OR, 5.3; 95% CI, 3.9–7.2;
p < 0.002) and over 10-fold increased odds of mobility issues
(OR, 10.5; 95% CI, 8.1–13.6; p < 0.001). In addition, they
missed 12.8 more workdays (95% CI, 2.7–22.9; p < 0.013).
All the above analyses were controlled for age. Further details
are shown in Table 3.
Twenty-eight subjects filled out the NHIS survey questions

in clinic and were clinically evaluated by the senior author. Of
those, twowere excluded for incomplete responses. Of the 26
subjects who completed all required questions, 15met Defini-
tionA forVM. Thirteen of these 15 patientswere clinically di-
agnosed with either VM or probable VM. Thus, two patients
were included in the VM case definition but did not receive a
clinical diagnosis of VM. However, one of these patients pre-
sented with a vestibular schwannoma and vestibular loss, and
although VMmay have been playing a rolewith symptoms, it
was not completely clear that it was the primary driver of
symptomatology (22). The other patient who was included
in the case definition had a history of VM, but examination
findings were found to be consistent with BPPV, which was
felt to be the more appropriate current diagnosis explaining
the patient's symptoms. In addition, three patients were
clinically diagnosed with VM but did not meet the case
definition of VM based on survey responses. The sensitiv-
ity (81.25%), specificity (80%), positive predictive value
(86.67%), negative predictive value (72.73%), and diag-
nostic accuracy (80.77%) of the case definition for VM di-
agnosis was calculated.

DISCUSSION

This study aimed to examine the prevalence of VM-related
cognitive dysfunction and determine association with fall risk,
work absenteeism, and decreased mobility. Self-reported cog-
nitive dysfunction was found to affect 52% of thosewith VM,
which is much higher than self-reported cognitive dysfunction
in the general population.We found that VM-related cognitive
dysfunction was indeed associated with increased risk of falls,
TABLE 3. Impact of VM on cog

VM (n = 1,648) Cognitive D

Percent ORa 95% CI Percent

Difficulty thinking or rememberingb 52.1 7.4 6.0–9.1 —
Fallsc 35.9 2.4 1.9–3.0 51.4
Mobilityc 22.4 6.0 4.9–7.3 25.7

aMultivariate ordered logistic regression, controlled for age, sex, smoking, stro
bMultivariate ordered logistic regression, controlled for age.
cThese odds ratios are relative to the control group (N = 29,828), those who di

Otology & Neurotology, Vol. 00, No. 00, 2022
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worsened mobility, and greater number of workdays missed
than with either VM or cognitive dysfunction alone.

Based on our generated case definition approximating prob-
able VM, we found that VM affects 4.8% of the US adult pop-
ulation. This case definition for diagnosis of VMwas validated
with a cohort of patients whowere diagnosed in a tertiary care
vestibular clinic. Our estimate of VM's prevalence is higher
than previous estimates, which found prevalence to be 2.7%
among US adults (1). This may represent increasing preva-
lence ofVM from2008 to 2016 or increased awareness among
the public of the connection between dizziness and migraine,
resulting in increased reporting. An increase in smartphone
usage could partially account for the increasing prevalence
of VM. A Danish study showed that cell phone use (which
increased between 2008 and 2016) is linked to increased
risk of vertigo and migraine (23,24). We found a female
preponderance (69.3%), which is consistent with a previ-
ous research (1).

In addition, we found that patients with VM experienced
over twofold increased odds of falls compared to those with-
out VM, which aligns with previous literature. Formeister
et al. (1) found that 52% of VM patients experienced a fall
in the past year compared with 17% among those without
VM. We also found that those with VM had sixfold in-
creased odds of worsened mobility compared to those with-
out VM. This finding echoes results from an earlier cohort
study, in which Cutrer and Baloh (25) found that patients
with VM tended to be hypersensitive to movement and suf-
fer from motion sickness at high rates, adversely affecting
mobility. We found that VM patients had an increased num-
ber of workdays missed compared with the general popula-
tion (95% CI, 2.7–11.7; p < 0.002). Previous work has high-
lighted VM's negative impact on quality of life; 60% of VM
patients had missed work or school because of their diagno-
sis according to 2008 NHIS data (1).

Our results align with findings from the development of
VM-PATHI. The following data reference the previous
study on the development and validation of VM-PATHI.
Subjects meeting Bárány Society criteria for VMwere asked
nition, balance, and mobility

ysfunction (n = 2,283) VM and Cognitive Dysfunction (n = 511)

OR 95% CI Percent OR 95% CI

— — — — —
2.4 1.9–2.9 64.7 5.3 3.9–7.2
2.9 2.4–3.4 26.8 10.5 8.1–13.6

ke, heart disease, diabetes.

d not have VM nor cognitive dysfunction.

zed reproduction of this article is prohibited.



TABLE 4. Impact of vestibular Migraine on work absenteeism

Vestibular Migraine (n = 1,648) Cognitive Dysfunction (n = 2,283) VM and Cognitive Dysfunction (n = 511)

Days 95% CI Days 95% CI Days 95% CI

Number of workdays misseda 7.2 2.7–11.7 4.3 1.8–6.7 12.8 2.7–22.9

aMultivariate ordered logistic regression, controlled for age.
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about a number symptoms using a Likert scale, where 0 was
“no problem,” 1 was “mild problem,” 2 was “moderate prob-
lem,” 3 was “severe problem,” and 4 was “problem is as bad
as it can be” (18–20). Using that scale, the mean score for
“difficulty concentrating”was 1.82 (SD, 1.18), and the mean
score for “trouble remembering things”was 1.70 (SD, 1.13).
Furthermore, the mean score for “fear of falling”was 1.4 (SD,
1.29), “difficulty walking”was 0.98 (SD, 1.04), and “reduced
productivity at work” was 1.64 (SD, 1.34) (20).
Our study focused on investigatingVM-related cognitive

dysfunction. Previous work has shown a connection between
vestibular disorders and cognitive dysfunction (26). For ex-
ample, Agrawal et al. (27) reported that vestibular impairment
is disproportionately prevalent among individuals with mild
cognitive impairment and Alzheimer's disease. Vestibular
dysfunction was three times more common in Alzheimer's
disease patients than in age-matched controls (28).
Furthermore, there is direct evidence that thosewith vestib-

ular disorders exhibit a range of cognitive deficits extending
beyond spatial tasks (11,29). Yardley et al. (30) measured
the postural stability of 48 patients with various vestibular dis-
orders on a moving platform who were required to perform
spatial and nonspatial tasks. As the balancing task became
more difficult, subjects' accuracy worsened, and their reaction
times became slower for both spatial and nonspatial tasks.
This suggests that monitoring of orientationmakes significant
demands on cognition for those with vestibular disorders and
may lead to poorer performance on cognitive tasks. In another
study, Rizk et al. (31) examined Cognitive Failure Question-
naire scores across patients with different vestibular disorders.
Patients with VM had increased scores on the Cognitive Fail-
ure Questionnaire (indicating weaker executive function)
compared to patients withMènière's disease (MD) and BPPV.
Vestibular migraine may be associated with impairment

across different facets of cognitive dysfunction. Vestibular
sensory input plays a crucial role in spatial memory and spa-
tial navigation. In fact, there is evidence for vestibular loss
causing impaired spatial memory in humans. Brandt et al.
found that patients with acquired chronic bilateral vestibular
loss developed 16.9% relative volume loss of the hippocam-
pus relative to controls. When tested with a variant of the
Morris water task (which evaluates spatial memory), patients
displayed spatial memory and navigation deficits matching
the pattern of hippocampal atrophy (32).
Vestibular disordersmay also affect reaction times. Redfern

et al. (33) studied 15 patients, testing their reaction times
across four different postural conditions: 1) seated, 2) standing
on a fixed floor with a stable visual environment, 3) standing
on a sway-referenced floor with a stable visual environment,
and 4) standing on a translating floor with a stable visual
environment. Patients with vestibular disorders demonstrated
Copyright © 2022 Otology & Neurotology, Inc. Un
deficits in reaction time as postural conditions became more
challenging. Interestingly, patients exhibited longer reac-
tion times even in the initial seated condition compared to
healthy controls. These times increased with the complex-
ity of the task.

Lastly, patients with vestibular disorders reported
depersonalization/derealization symptoms including difficulty
focusing attention at higher rates than healthy subjects (34).
Spatial, reaction, and attention deficits together with dizziness
from VM causing an altered sense of spatial orientation may
combine to produce additive vestibular dysfunction. This
may explain why patients with both VM and cognitive dys-
function suffer worsened symptoms (increased falls and
workdays missed and decreased mobility) than those with
either condition alone.

Possible limitations of this study include the self-reported
nature of the data set, without confirmation of diagnosis,
falls, work absenteeism, and impaired mobility. The case
definition for migraine included the previous 3 months,
whereas dizzinesswas assessed over the previous 12months,
which likely led to an underestimate of migraine. Further-
more, our estimate of prevalence of VM was influenced
by not having any questions regarding photophobia or
phonophobia during dizziness episodes. In addition, the bi-
nary nature of NHIS questions (with participants only able
to indicate “yes” or “no”) limited diagnostic granularity. Lastly,
the outcome of cognitive dysfunction was determined based
on a subjective answer to a standardized question and this
may not correlate with objective metrics of cognitive dysfunc-
tion or dementia. VM is far more prevalent than previously es-
timated, and self-reported cognitive dysfunction is common.
Thosewith VMand cognitive dysfunction had increased falls,
decreased mobility, and increased work absenteeism.
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