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ABSTRACT

PURPOSE The prognosis of older patients with dizziness in primary care is
unknown. Our objective was to determine the prognosis and survival of patients
with different subtypes and causes of dizziness.

METHODS In a primary care prospective cohort study, 417 older adults with diz-
ziness (mean age 79 years) received a full diagnostic workup in 2006-2008. A
panel of physicians classified the subtype and primary cause of dizziness. Main
outcome measures were mortality and dizziness-related impairment assessed at
10-year follow-up.

RESULTS At 10-year follow-up 169 patients (40.5%) had died. Presyncope was
the most common dizziness subtype (69.1%), followed by vertigo (41.0%), dis-
equilibrium (39.8%), and other dizziness (1.7%). The most common primary
causes of dizziness were cardiovascular disease (56.8%) and peripheral vestibular
disease (14.4%). Multivariable adjusted Cox models showed a lower mortality
rate for patients with the subtype vertigo compared with other subtypes (hazard
ratio [HR] = 0.62; 95% Cl, 0.40-0.96), and for peripheral vestibular disease vs
cardiovascular disease as primary cause of dizziness (HR = 0.46; 95% Cl, 0.25-
0.84). After 10 years, 47.7% of patients who filled out the follow-up measure-
ment experienced substantial dizziness-related impairment. No significant differ-
ence in substantial impairment was seen between different subtypes and primary
causes of dizziness.

CONCLUSIONS The 10-year mortality rate was lower for the dizziness subtype
vertigo compared with other subtypes. Patients with dizziness primarily caused
by peripheral vestibular disease had a lower mortality rate than patients with
cardiovascular disease. Substantial dizziness-related impairment in older patients
with dizziness 10 years later is high, and indicates that current treatment strate-
gies by family physicians may be suboptimal.

Ann Fam Med 2020;18:100-109. https://doi.org/10.1370/afm.2478.

INTRODUCTION

Dizziness is a common problem among older patients in primary care.'
The annual prevalence of dizziness in adults ranges from 20% to 30% in
population-based questionnaire studies.” The frequency and severity of diz-
ziness symptoms generally increases with age.’ Diagnosing dizziness and
estimating its prognosis is a complex problem for clinicians.* Dizziness is a
subjective sensation, only measurable by self-report, that can be caused by a
broad array of benign and serious medical conditions. The diagnostic pro-
cess is particularly challenging in older patients with dizziness, because the
cause of their dizziness is usually multifactorial.”® Dizziness is often divided
into 4 major subtypes: vertigo, presyncope (also known as light-headedness),
disequilibrium (also known as unsteadiness), and other dizziness.” Differ-
ent subtypes are generally associated with different organ systems such as
peripheral vestibular disease or cardiovascular disease.** Determining the
cause of dizziness might help in choosing an appropriate treatment.

Over 80% of patients experiencing dizziness in the Netherlands,
United Kingdom, and United States of America are primarily treated by
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their primary care physician and are never referred

to a specialist.'”'? Nevertheless, most diagnostic and
prognostic studies investigated patients in secondary
and tertiary care settings.”*"'> We started a prospec-
tive cohort study in 2006 to gain more insight into the
diagnosis and prognosis of older patients with dizziness
in primary care.’ This study yielded new insights into
diagnosing dizziness in primary care that have been
reported in previous publications.’'*!” By following
these patients over a 10-year period we are now able
to investigate the long-term prognosis of older patients
with dizziness in primary care. Dizziness has been
associated with increased premature mortality'® and
substantial functional impairment,'®'* but it is unclear
if these risks are equal for all subtypes and causes of
dizziness. More specific prognostic information may
help family physicians to identify and treat high-risk
patients in a timely manner. The objective of this study
is to investigate if and how the dizziness subtypes and
primary causes of dizziness are associated with mortal-
ity and dizziness-related impairment 10 years later.

METHODS

Participants and Baseline Assessments

The details of the inclusion and baseline data collec-
tion of the Dizziness In Elderly Patients cohort were
reported previously.”?* In summary, we prospectively
identified 417 older primary care patients (aged >65
years) with dizziness that had been present for at least

2 weeks from June 2006 through January 2008. An
international Delphi procedure was used to determine

a comprehensive list of diagnostic tests fo dizziness. At
inclusion all patients received a full diagnostic workup.
We recorded sociodemographic characteristics, smoking
habits, alcohol intake, current use of medication, medi-
cal history, characteristics of dizziness, and the use of
any hearing, seeing, or walking aids. All patients com-
pleted the Primary Care Evaluation of Mental Disorders
Patient Health Questionnaire, a self-administered instru-
ment to assess psychiatric disorders.?"?? During the
physical examination we assessed the following organ
systems: cardiovascular (pulse, blood pressure, ortho-
static hypotension measurement), locomotor (orthopedic
screening of lower limbs, tandem gait, timed up-and-go
test), neurologic (tendon reflexes, Semmes-Weinstein
monofilament test), vestibular (otoscopy, Dix-Hallpike
maneuver, audiometry) and visual (Landolt rings eye
chart). We also measured hemoglobin and non-fasting
blood glucose levels in the laboratory and performed

an electrocardiogram and continuous event record-

ing on indication. Next, a panel consisting of a family
physician, a geriatrician, and a nursing home physician
independently reviewed the data for each patient to

ascertain dizziness subtype and (major and minor con-
tributory) causes of dizziness. Every participant was
definitively categorized into 1 or more of the 4 dizziness
subtypes by means of a majority decision (at least 2 of

3 panel members had to agree). In addition, the panel
classified the relative contribution (from 0% to 100%)

of causes of dizziness for each patient from a list of 9
possible groups of medical conditions: cardiovascular
disease (including cerebrovascular disease), peripheral
vestibular disease, psychiatric disease, locomotor disease,
neurologic disease (excluding cerebrovascular disease),
adverse drug effect, metabolic or endocrine condi-
tions, impaired vision, and other cause. All causes that
were scored higher than 0% by at least 2 out of 3 panel
members were considered as a contributory cause. The
medical condition with the highest mean contributing
percentage across all 3 reviewers was identified as the
primary cause of dizziness.’

The study protocol was approved by the Medical
Ethics Committee of the VU University Medical Cen-
ter. All patients included in the study provided written
informed consent.

Follow-Up

Our primary outcomes are mortality and substantial
impairment due to dizziness. The follow-up measure-
ments took place from October 2016 through Janu-

ary 2018, approximately 10 years after the start of the
study. Deaths were identified through family physician
(FP) records and reports by next of kin. Patients lost

to follow-up were censored at the last day confirmed

to be alive. When the exact day of death was unclear,
we entered the middle of the known month or year as
date of death. We used the Dizziness Handicap Inven-
tory (DHI) to assess impairment due to dizziness.?* The
DHI is the most widely used questionnaire for dizziness
and can be used to quantify the self-perceived impact of
dizziness on daily life.* It has been shown to have good
construct validity, high internal consistency, and sat-
isfactory test-retest reliability.?*>2%*” The questionnaire
consists of 25 questions (score range 0-100); higher
scores correspond with more handicapping effects due
to dizziness. A total DHI score of 30 or higher is gener-
ally believed to indicate substantial dizziness-related
impairment.?>2%2° Participants were asked to fill out a
DHI questionnaire at baseline, after 6 months,® and
after 10 years. Participants who were mentally or physi-
cally unable to complete a questionnaire were excluded.

Statistical Analyses

To analyze the relationship between dizziness and
mortality, first we calculated the time from the date of
enrollment in the Dizziness In Elderly Patients cohort
to date of death or the end of follow-up, whichever
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proportional hazard models to estimate hazardratios
with 95% Cls for the 4 dizziness subtypes and for
the 9 primary causes. Based on previous studies and

came first. Second, we generated Kaplan-Meier sur-
vival curves for the 4 dizziness subtypes and com-
pared them with log rank tests. Third, we used Cox

Table 1. Baseline Characteristics of Patients (N = 417)
Characteristic Value i Characteristic Value
Demographics i Dizziness characteristics (continued)
Age, mean (range), y 79 (65.0-95.0) i Frequency, No. (%)
Sex, female, No. (%) 307 (73.6) i Continuous 42 (10.1)
Ethnic background, No. (%) X Daily 195 (46.8)
Dutch native 342 (82.0) i Weekly 105 (25.2)
Western immigrant 31 (7.4) ! Monthly 50 (12.0)
Non-Western immigrant 4 (10.6) i Annually 25 (6.0)
Level of education i Duration of symptoms, No. (%)
Low, No. (%) 297 (71.2) | <10 seconds 110 (26.4)
Middle or high, No. (%) 120 (28.8) i 10-60 seconds 78 (18.7)
Living situation, community-dwelling, No. (%) 397 (95.2) : Several minutes 71 (17.0)
Smoking, No. (%) 2 (14.9) ' Several minutes to 1 hour 22 (5.3)
Medical history i >1 hour 35 (8.4)
Cardiovascular disease, No. (%) | Constant when present 26 (6.2)
Hypertension 239 (57.3) i Combination of durations 75 (18.0)
Ischemic heart disease 111 (26.7) ! Diagnostic tests
Arrhythmia 4 (22.5) i Psychiatric diagnosis according to
Heart valve disease 8 (13.9) i PRIME-MD PHQ, No. (%)
Myocardial infarction 7 (13.7) ! Major depressive syndrome 3 (12.7)
Ear, nose, and throat disease, No. (%) i Panic diso‘rder 9 (4.6)
Benign paroxysmal positional dizziness 40 (9.8) i Other anxiety syndrome 2 (10.)
Ménieére’s disease 27 (6.5) i MDS, PD, or OAS 0(21.6)
Acoustic neuroma 1(0.2) i Panel evaluation
Neurologic disease, No. (%) | Dizziness subtype, No. (%)
Migraine 79 (18.9) ! Presyncope 288 (69.1)
Stroke 66 (15.8) i Vertigo 171 (41.0)
Parkinson disease 7(1.7) i Disequilibrium 166 (39.8)
Epilepsy 6 (1.4) ! Other dizziness 7(1.7)
Multiple sclerosis 1(0.2) | No consensus 638
Locomotor disease, No. (%) | Numbgl: of dizziness subtypes per
I participant, No. (%)
Osteoarthritis of the knee 120 (28.8) ! 1 217 (52.0)
Osteoarthritis of the hip 78 (18.7) \ 5 137 (32.9)
Psychiatric illness, No. (%) i 3 701.2)
Depressive disorder 101 (24.2) ! No consensus 6 (3.8)
Anxiety disorder 75(18.0) : Primary cause of dizziness, No. (%)
Other, No. (%) | Cardiovascular disease (including 237 (56.8)
Diabetes 78 (18.7) ' cerebrovascular disease)
Cataract 199 (47.7) | Peripheral vestibular disease 60 (14.4)
Macular degeneration 27 (6.5) i Other (psychiatric illness, locomotor disease, 120 (28.8)
Oragsper paier, mean (50 (o0 i des i o)
Polypharmacy (>5 drugs), No. (%) 138 (33.0) | metabolic or endocrine conditions, or
Dizziness characteristics ! unclear disease)
Onset of dizziness symptoms, No. (%) .
2-4 weeks 0(7.2) :
1-6 months 8 (23.5) i
6-24 months 110 (26.4) !
2-10 years 120 (28.8) !
>10 years 9 (14.1) X
1
MDS = major depressive syndrome; OAS = other anxiety syndrome; PD = panic disorder; PRIME-MD PHQ = Primary Care Evaluation of Mental Disorders Patient Health
Questionnaire.
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Table 2. Hazard Ratios of Mortality in Participants for Different Dizziness Subtypes

Incidence Rate

Compared With Participants
Without This Subtype

Dizziness No. of No. of Person (95% CI) per 1,000 Unadjusted HR Adjusted HR
Subtype Persons Deaths Years Person Years (95% CI) (95% Cl)
Vertigo 171 58 1,213 47.81 (36.30-61.80) 0.64 (0.47-0.88) 0.62 (0.40-0.96)
Presyncope 288 126 1,903 66.21 (55.15-78.83) 1.36 (0.96-1.92) 1.23 (0.82-1.85)
Disequilibrium 161 65 1,039 62.55 (48.27-79.72) 1.09 (0.80-1.49) 1.26 (0.85-1.87)
Other dizziness 7 2 48 41.70 (5.50-150.63) 0.67 (0.17-2.71) 0.76 (0.18-3.18)

HR = hazard ratio; PRIME-MD PHQ = Primary Care Evaluation of Mental Disorders Patient Health Questionnaire.

2 Adjusted for age, sex, ethnicity, level of education, preexistent cardiovascular disease and/or stroke, diabetes, polypharmacy (defined as >5 types of daily medication),
an anxiety or depressive disorder according to the PRIME-MD PHQ, and the number of assigned dizziness subtypes.

feasibility, we prespecified the following potential

18,31-33 18,31-33 18,31
, level of

18,32

confounders: age, ethnicity,

18,31

sex
preexistent cardiovascular disease,
18,32 18,30 poly-
pharmacy (defined as >5 types of daily medica-

),30.32,34
!

education,
preexistent stroke,'®3? preexistent diabetes,
tion a comorbid anxiety or depressive disorder at
baseline according to the Primary Care Evaluation of
Mental Disorders Patient Health Questionnaire,3°-323°
and the number of assigned dizziness subtypes. The 10
potential confounders are described in more detail in
Supplemental Appendix 1, http://www.AnnFamMed.
org/content/18/2/100/suppl/DC1/. We adjusted for the
prespecified potential confounders by adding them as
covariates to the models. To analyze the relationship
with dizziness-related impairment, we used total DHI
scores at baseline, 6-month follow-up, and 10-year
follow-up as outcomes. These scores were analyzed
both as a continuous variable and a dichotomous vari-
able (ie, no substantial impairment [DHI scores 0-29]
and substantial impairment [DHI scores 30-100]). For
the continuous outcome we used linear mixed model
analysis, and for dichotomous outcome we used logis-
tic generalized estimating equations (GEE analysis).?®
Both methods take into account the dependence of the
observations within the patient. In both analyses, we
adjusted for the same prespecified potential confound-
ers as for the Cox proportional hazard models. We also
conducted 1 exploratory analysis and 2 post hoc sensi-
tivity analyses to test the robustness of our findings. In
the exploratory analysis, we graphically illustrated how
participants who filled out the 10-year DHI measure-
ment tracked over all 3 time points. In the first sensitiv-
ity analysis, the dizziness subtype in patients had to

be agreed upon by all 3 panel physicians (unanimous
decision) instead of at least 2 out of 3 panel physicians
(majority decision). In the second sensitivity analysis,
only participants who were assigned to 1 subtype were
included in the analyses. IBM SPSS Statistics version
22.0 (IBM Corp) and Stata version 14.1 (StataCorp
LLC) were used for statistical analyses.

RESULTS

Study Participants

The Dizziness In Elderly Patients cohort consisted of
417 participants. At baseline, the mean age of partici-
pants was 79 years (range 65-95); 73.6% were female,
and 69.3% had experienced dizziness for more than 6
months. Presyncope was the most common dizziness
subtype (69.1%), followed by vertigo (41.0%), disequi-
librium (39.8%), and other dizziness (1.7%). Patients
were assigned by the panel to 1 subtype (52.0%), 2
subtypes (32.9%), 3 subtypes (11.2%) or no subtype at
all (3.8%). According to the panel, the most common
primary causes of dizziness were cardiovascular disease
(56.8%) and peripheral vestibular disease (14.4%). The
baseline characteristics are presented in Table 1. After
10 years, 103 participants (24.7%) filled out a DHI that
was analyzed for dizziness-related impairment. Of the
other participants, 169 (40.5%) had died, 86 (20.6%)
had no known address or did not respond to the ques-
tionnaire, 30 (7.2%) had serious cognitive disorders,
21 (5.0%) were contacted but refused to participate,
and 8 (1.9%) had severe somatic disorders, such as a
terminal illness, that prevented them from filling out a
questionnaire.

Mortality

At 10-year follow-up 169 deaths were recorded (40.5%).
The association between mortality and dizziness sub-
types is shown in Table 2, before and after adjusting for
potential confounders. Participants with the subtype
vertigo had a lower 10-year mortality risk (hazard ratio
[HR]=0.62; 95% CI, 0.40-0.96) than participants with
other dizziness subtypes. The Kaplan-Meier survival
curve in Figure 1 further illustrates this association.
Table 3 and Figure 2 show the association between
mortality and the primary cause of dizziness, before
and after adjusting for potential confounders. Dizziness
due to peripheral vestibular disease was associated with
a lower hazard of death (HR=0.46; 95% CI, 0.25-0.84)
than dizziness due to cardiovascular disease.
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Figure 1. Kaplan-Meier survival curves for patients assigned to
dizziness subtype vertigo.?
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2Panel assigned subtype by at least 2 out of 3 panel members. Patients with vertigo compared with
patients who were not assigned to this subtype.

Dizziness-Related Impairment
An overview of DHI scores for each
measurement is presented in Table 4.
At baseline, the mean DHI score was
36.3 and 60.7% of participants had

a DHI score 230 which constitutes
substantial impairment due to dizzi-
ness. After 10 years, the average DHI
score was 31.1 and 47.4% of the 103
participants still experienced sub-
stantial dizziness-related impairment.
Approximately one-third (34%) of
these participants never reported sub-
stantial dizziness-related impairment,
while one-fourth (26%) experienced it
at every measurement.

Table 5 shows the association
between dizziness subtypes and
dizziness-related impairment 10
years later. The dizziness subtype
presyncope was associated with a
lower mean DHI score than seen in
participants without this subtype,
but did not have a significantly lower
odds ratio at substantial dizziness-
related impairment. Other subtypes
and primary causes of dizziness, such
as cardiovascular or peripheral ves-
tibular disease, were not significantly
associated with DHI scores. The
relationship between these primary
causes and impairment is shown in

Table 6.

Exploratory and Sensitivity
Analyses

In Supplemental Appendix 2
(http:/www.AnnFamMed.org/
content/18/2/100/suppl/DC1/), we
listed the baseline characteristics of
patients who were still alive or had
died during follow-up. Compared
with deceased patients, patients alive
at follow-up were younger, more
often female, and used less medica-
tion. In Supplemental Appendix

3 (http://www.AnnFamMed.org/
content/18/2/100/suppl/DC1/), we
listed the baseline characteristics of
patients alive at follow-up who filled
out the 10-year DHI measurement vs
patients who did not. In an explor-
atory analysis, we used the total DHI
score of each of the 103 participants
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Table 3. Hazard Ratios of Mortality in Participants for Different Primary Causes of Dizziness

Incidence Rate per

Primary Cause of No. of No. of  Person 1,000 Person Years  Unadjusted HR Adjusted HR
Dizziness Persons Deaths Years (95% Cl) (95% Cl) (95% ClI)?
Cardiovascular disease 237 13 1,495 75.61 (62.31-90.90) Reference Reference
Peripheral vestibular disease 60 13 495 26.25 (13.98-44.89) 0.32 (0.18-0.56) 0.46 (0.25-0.84)
Psychiatric disease 41 15 264 56.88 (31.84-93.82) 0.72 (0.42-1.20) 0.89 (0.49-1.61)
Other causes® 79 28 516 54.42 (36.04-78.38) 0.69 (0.46-1.05) 0.66 (0.43-1.02)

impaired vision (n = 2), other causes (n = 3), and unclear cause (n = 34).

HR = hazard ratio; PRIME-MD PHQ = Primary Care Evaluation of Mental Disorders Patient Health Questionnaire.

2 Adjusted for age, sex, ethnicity, level of education, preexistent cardiovascular disease and/or stroke, diabetes, polypharmacy (defined as >5 types of daily medica-
tion), an anxiety or depressive disorder according to the PRIME-MD PHQ and the number of assigned dizziness subtypes.

® Locomotor disease (n = 15), neurologic disease (excluding cerebrovascular disease) (n = 12), adverse drug effect (n = 10), metabolic or endocrine conditions (n = 3),

at the baseline, 6-month, and 10-year measurements
to analyze how scores tracked over time. As graphi-
cally shown in Supplemental Figure 1 (http:/www.
AnnFamMed.org/content/18/2/100/suppl/DC1/), no
clear pattern can be identified in these scores.

In the first sensitivity analysis, the dizziness sub-
type in patients had to be agreed upon by all 3 panel
physicians (unanimous decision) instead of at least 2
out of 3 panel physicians (majority decision). Supple-
mental Tables 1 and 2 (http://www.AnnFamMed.org/
content/18/2/100/suppl/DC1/) show the association
of unanimous dizziness subtypes with mortality and
dizziness-related impairment 10 years later. The asso-
ciations of unanimous subtypes with mortality were
comparable to the main analysis, but failed to reach
statistical significance due to larger Cls. Unlike the
majority decision subtype presyncope, the unanimous
subtype presyncope was not associated with DHI
score. In the second sensitivity analysis, only partici-
pants who were assigned to 1 subtype (n=217) were
included in the analyses. Supplementary Tables 3 and 4
(http://www.AnnFamMed.org/content/18/2/100/suppl/
DC1/) show the associations between dizziness sub-
types with mortality and dizziness-related impairment
10 years later in this group of patients. The associa-
tions are similar to the main analysis, but due to the
small number of patients in this analysis no significant
associations were seen.

DISCUSSION

Summary

In a prospective 10-year cohort study in primary care
of older patients with panel-diagnosed dizziness, we
analyzed the association of different dizziness sub-
types and primary causes of dizziness with mortality
and dizziness-related impairment. The dizziness sub-
type vertigo was associated with a lower mortality rate
in the 10-year period than the subtypes presyncope,

disequilibrium, and other dizziness. Dizziness due

to peripheral vestibular disease was associated with a
lower risk of mortality in 10 years than dizziness due
to cardiovascular disease. Although subtypes and pri-
mary causes of dizziness were not significantly associ-
ated with the development of substantial impairment
due to dizziness, participants with the presyncope
subtype did have relatively less dizziness symptoms
10 years later. A final notable finding was that even
though dizziness is often seen as a self-limiting afflic-
tion, almost one-half of all participants who filled out
the 10-year measurement felt substantially impaired
due to dizziness.

Comparison With Existing Literature
In a large American population-based cohort study
the presence of dizziness in the last 12 months was an
independent risk factor for mortality.'® After adjusting
for relevant covariates including age, ethnicity, race,
sex, diabetes, cardiovascular disease, cerebrovascular
disease, and cancer, being dizzy was a risk factor for
early mortality comparable to leading causes of death
such as cardiovascular disease and cancer.' This is the
first study that examines differences in mortality for
subtypes and causes of dizziness. We found that the
vertigo subtype and dizziness primarily due to periph-
eral vestibular disease were associated with a lower
mortality rate in a 10-year period. Intuitively, this
might not be surprising because vertigo patients and
patients with peripheral vestibular disease are younger
on average and more often female than presyncope
patients and patients with cardiovascular disease.’
Nevertheless, these associations remained significant
after adjusting for age, sex, and other confounders.
Research on the prognosis of dizziness in pri-
mary care is scarce.’’ Most epidemiological stud-
ies in community-dwelling older adults have been
cross-sectional.? Only 3 long-term prospective cohort
studies (>1 year) were identified and none of these
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Figure 2. Kaplan-Meier survival curves for patients with different
primary causes of dizziness.
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studies measured dizziness-related
impairment longitudinally.?"3* Our
study found less dizziness-related
impairment in presyncope patients,
but not less substantial dizziness-
related impairment (DHI >30). This
is the first prognostic longitudinal
study that identifies a difference in
dizziness-related impairment between
subtypes. These results should be
interpreted with caution though,
because they might be explained by
the higher mortality rate in the pre-
syncope group (survivor bias).?® No
other associations between dizziness-
related impairment and subtypes or
primary causes of dizziness were iden-
tified. Overall, 47.7% of patients who
filled out the 10-year measurement
experienced substantial dizziness-
related impairment. This suggests that
current treatment strategies in pri-
mary care may be suboptimal.

Strengths and Limitations
Our study has several strengths. An
extensive diagnostic set of tests for
dizziness was developed based on a
systematic review and a Delphi pro-
cedure with experts in the field.?* All
participants completed this workup
and were then diagnosed by a panel
of 3 physicians, which is the preferred
diagnostic method when a gold stan-
dard is not available.?* Considering
this time-intensive inclusion process,
we managed to include a sizeable
cohort of 417 participants.

There are also some limitations.
First, Drachman’s categorization in
4 subtypes is still widely used, but
not undisputed. There is a risk of
misdiagnosis when we only focus on
the way patients describe their diz-
ziness, eg, a "spinning sensation” or
"light-headedness." At the moment, a
paradigm shift in diagnosing dizziness
is taking place which focuses less on
the patients' description of their diz-
ziness sensation and more on timing
and triggers.***' New terminology has
been proposed, but in most guidelines
dizziness is still categorized accord-
ing to the classical 4 subtypes.®® Our
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bl q t Sub " . panel did not base their diagnosis on
Table 4. DHI Scores and Patterns of Substantial Impairment at the patients’ description of dizziness
Follow-Up . )
but on a comprehensive set of diag-
Mean Sustantially nostic tests and an extensive medical
No. of  DHI Score, Impaired history including timing and triggers.
DHI Score Persons  No. (SD)  (DHI 230), % Therefore, future changes in nomen-
Baseline (n = 415) 415 36.3 (19.9) 60.7 clature and diagnostic procedures will
6-month follow-up (n = 374) 374 28.0 (23.6) 42.2 not directly invalidate the results of
10-year follow-up (n = 103) 103 31.1 (25.0) 47.7 our study. General practitioners will
Patterns of substantial impairment due continue to have to assess the primary
to dizziness (DHI =30) (n = 100) cause of dizziness and identify patients
Never substantially impaired 34 . . . .
at risk for persistent impairment due to
Substantially impaired at 1 or 40 .. 28 .
2 measurements dizziness.?® Second, we adjusted our
Substantially impaired at all 26 analyses for 10 potential confounders.
3 measurements To limit the risk of bias, covariates
DHI = dizziness handicap inventory. were defined before we conducted our
20nly participants who completed a DHI at baseline, 6-month, and 10-year follow-up were included analyses. We chose these confound-
inlthis analysis. Although 103 participants filled out the 10-year measurement, 3 of these participants ers based on feasibility and a litera-
missed the 6-month measurement. 18.30.35

ture review of previous studies.

Table 5. Mean Differences in DHI Scores and Odds Ratios to Develop Substantial Dizziness-Related
Impairment After 10 Years for Dizziness Subtypes (N = 103)

Baseline Values Compared With Participants Without This Subtype
Unadjusted Adjusted Unadjusted Adjusted OR
No. of Mean DHI  DHI =30, MD in DHI Score  MD in DHI Score  OR for DHI >30, for DHI >30,
Subtypes Persons (SD) % (95% C1) (95% C1)° OR (95% Cl) OR (95% CI)?
Vertigo 47 34.6 (19.3) 48.9 8.24 5.13 1.25 1.15
(1.12-15.37) (-2.66 to 12.91) (0.64-2.43) (0.44-2.96)
Presyncope 68 29.5 (16.5) 47.1 -3.74 -8.07 0.89 0.54
(-11.39 to 3.90) (-16.03 to -0.10) (0.44-1.79) (0.21-1.40)
Disequilibrium 66 33.0 (18.3) 51.4 6.20 2.84 1.73 1.73
(-1.2910 13.69)  (-5.80 to 11.49) (0.85-3.49) (0.64-4.66)
Other dizziness 3 46.0 (21.1) 66.7 2.15 0.47 1.08 0.87
(-19.48 t0 23.78)  (~18.50 to 19.43) (0.16-7.15) (0.18-4.21)

DHI = dizziness handicap inventory; MD = mean difference; OR = odds ratio; PRIME-MD PHQ = Primary Care Evaluation of Mental Disorders Patient Health
Questionnaire

2 Adjusted for age, sex, ethnicity, level of education, preexistent cardiovascular disease and/or stroke, diabetes, polypharmacy (defined as >5 types of daily medica-
tion), an anxiety or depressive disorder according to the PRIME-MD PHQ, and the number of assigned dizziness subtypes.

Table 6. Mean Differences in DHI Scores and Odds Ratios to Develop Substantial Dizziness-Related
Impairment After 10 Years for the Primary Cause of Dizziness (N = 103)

Baseline Values Unadjusted MD Adjusted MD Unadjusted OR  Adjusted OR

Primary Cause  No. of Mean DHI  DHI =30, in DHI Score in DHI Score for DHI =30, for DHI =30,
of Dizziness Persons (SD) % (95% CI) (95% Cl) OR (95% Cl) OR (95% CI)
Cardiovascular 50 28.8 (17.4) 42.0 Reference Reference Reference Reference
Peripheral 23 34.1 (18.1) 56.5 2.60 3.10 1.33 1.46
vestibular (-6.67 10 11.87)  (-5.14 to 11.34) (0.56-3.20) (0.52-4.08)
Psychiatric 12 38.5 (23.2) 58.3 3.39 1.31 1.22 1.01
(-8.44 10 15.22)  (~9.43 to 12.06) (0.43-3.44) (0.32-3.25)
Other causes® 18 30.6 (17.8) 50.0 -1.00 3.76 1.22 1.63
(111110 9.12)  (-5.24 to 12.76) (0.48-3.12) (0.61-4.30)

DHI = dizziness handicap inventory; MD = mean difference; OR = odds ratio; PRIME-MD PHQ = Primary Care Evaluation of Mental Disorders Patient Health Questionnaire.

2 Adjusted for age, sex, ethnicity, level of education, preexistent cardiovascular disease and/or stroke, diabetes, polypharmacy (defined as >5 types of daily medica-
tion), an anxiety or depressive disorder according to the PRIME-MD PHQ, and the number of assigned dizziness subtypes.

b Locomotor disease (n = 0), neurologic disease (excluding cerebrovascular disease) (n = 2), adverse drug effect (n = 5), metabolic or endocrine conditions (n = 0),
impaired vision (n = 1), other causes (n = 1), and unclear cause (n = 9).
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Although we have attempted to adjust for the most
relevant confounders, we cannot exclude the possibility
that unidentified factors influenced our primary out-
comes. Third, due to the advanced age of our partici-
pants at inclusion, only a limited subset was available
for analysis of dizziness-related impairment 10 years
later. This small sample size might be why we found
no significant differences between different primary
causes of dizziness. In the main analysis, the dizziness
subtype presyncope, as determined by a majority deci-
sion of the panel, was associated with a lower mean
DHI score 10 years later. In a sensitivity analysis that
only assigned patients to a subtype if all 3 panel mem-
bers agreed, however, the subtype presyncope was not
associated with the DHI score. This indicates that the
results we found on the association between different
dizziness subtypes and long-term dizziness-related
impairment should be interpreted with care.

Conclusions and Implications for Research
andl/or Practice

These results provide new insights in the prognosis
of older patients with dizziness in primary care. The
10-year survival was higher for patients with the sub-
type vertigo compared with other subtypes. Patients
with dizziness primarily caused by peripheral vestibu-
lar disease also lived longer than patients with dizzi-
ness caused by vascular disease. Differences in subtype
and primary cause of dizziness were not associated
with substantial dizziness-related impairment 10 years
later. The large percentage of older patients with diz-
ziness that experience substantial dizziness-related
impairment 10 years later indicates that current treat-
ment strategies in primary care may be suboptimal.

To read or post commentaries in response to this article, see it
online at http://lwww.AnnFamMed.org/content/18/2/100.
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