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Abstract

Background: Although dizziness in elderly patients is very common in family practice, most prevalence studies on
dizziness are community-based and include a study population that is not representative of family practice. The
aim of this study was to investigate the prevalence and incidence of dizziness reported by elderly patients in
family practice, to describe their final diagnoses as recorded by the family physician, and to compare the clinical
characteristics of dizzy patients with those of non-dizzy patients.

Methods: Data were obtained from the Second Dutch National Survey of General Practice, a prospective
registration study which took place over a 12-month period in 2001. We developed a search strategy consisting of
15 truncated search terms (based on Dutch synonyms for dizziness), and identified all patients aged 65 or older
who visited their family physician because of dizziness (N = 3,990). We used the mid-time population as
denominator to calculate the prevalence and incidence, and for group comparisons we used the Student’s t and
Chi-square test, and logistic regression analysis.

Results: The one-year prevalence of dizziness in family practice in patients aged 65 or older was 8.3%, it was
higher in women than in men, and it increased with age. In patients aged 85 or older the prevalence was similar
for men and women. The incidence of dizziness was 47.1 per 1000 person-years. For 39% of the dizzy patients the
family physicians did not specify a diagnosis, and recorded a symptom diagnosis as the final diagnosis. Living
alone, lower level of education, pre-existing cerebrovascular disease, and pre-existing hypertension were
independently associated with dizziness.

Conclusions: Dizziness in family practice patients increases with age. It is more common in women than in men,
but this gender difference disappears in the very old. Because a large proportion of dizzy elderly patients in family
practice remains undiagnosed, it would be worthwhile to carry out more diagnostic research on dizziness in a
family practice setting.

Background
Dizziness is very common in older people [1-6]. In peo-
ple aged over 75 it is a frequent reason for visiting a
family physician [4]. In many patients dizziness causes
serious functional impairment [7-9].
Epidemiological studies focusing on dizziness often

have limitations. First of all, dizziness can only be mea-
sured by patient self-report, and has a wide range of

manifestations. Often it is unclear which manifestations
have been included in the definition[10,11]. Another
limitation concerns the selection of the study popula-
tion. Although the majority of dizzy patients are seen in
family practice, [12,13] most prevalence studies on dizzi-
ness are community-based, and include a spectrum of
patients who are not representative of family practice
[1-6,14-19]. However, the prevalence of dizziness in the
community is likely to be quite different from the preva-
lence in patients who in fact seek help for this symptom
[11].
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In the present study we have tried to minimize these
limitations, in order to provide representative data on
the symptom of dizziness in patients over 65 in family
practice. The aim of the study was to investigate the
prevalence and incidence of dizziness reported by
elderly patients in family practice, to describe their final
diagnoses as recorded by the family physician, and to
compare the clinical characteristics of dizzy patients
with those of non-dizzy patients.

Methods
In the Netherlands, all non-institutionalized inhabitants
are registered with a family physician, an access to a
medical specialist is only possible after referral by a
family physician. Therefore, morbidity data from family
practice provide an accurate reflection of people seeking
medical care. The data used in the present study were
derived from the Second Dutch National Survey of Gen-
eral Practice (DNSGP-2) [20].
The study was carried out according to Dutch legisla-

tion on privacy. The privacy regulation of the study was
approved by the Dutch Data Protection Authority.
According to the Central Committee on Research Invol-
ving Human Subjects (CCMO, http://www.ccmo-online.
nl/main.asp?pid=1&taal=1), obtaining informed consent
is not obligatory for observational studies.
Patients and setting
The DNSGP-2 was carried out in 2001 by the Nether-
lands Institute for Health Services Research (NIVEL)
[20]. For this survey, 195 family physicians in 104 prac-
tices recorded data about all contacts with their patients
for a period of 12 consecutive months. Physicians parti-
cipating in the DNSGP-2 were partly recruited from the
practices participating in the Netherlands Information
Network of General Practice, the LINH (http://www.
nivel.nl/OC2/page.asp?PageID=8599&path=/Startpunt/
NIVEL international/Research/; N = 85 practices). Nine-
teen practices were recruited on the basis of an addi-
tional stratified random sample of practices in the
Netherlands. Stratification variables included region,
urbanisation level and deprivation area.
The participating family physicians were representative

of all family physicians in the Netherlands, with regard
to age and gender, and the region and location of the
practice. These family physicians had a total practice
population of N = 391,294. The study population corre-
sponds very well with the Dutch population with regard
to age, gender, and type of health care insurance [20].
The following data were extracted from the DNSGP-2

database: patient characteristics (gender/age/type of
health care insurance/level of education), characteristics
of consultations (symptom [s] presented/new or existing
episode of care/final diagnosis of episode of care), char-
acteristics of prescribed drugs (Anatomical Therapeutic

Chemical classification/prescription date/contact diagno-
sis), and comorbidities. We defined consultation fre-
quency as the number of face-to-face consultations per
patient during one year. Polypharmacy was defined as
the long-term use of more than five drugs[21]. Long-
term use was defined as: 1) three or more prescriptions
per drug during a period of one year, and 2) more than
180 days between the first and last date of prescription
during the period of one year. Based on the results of
previous epidemiological studies on dizziness, we
extracted data on the following comorbidities: anxiety
syndrome, cataract, cerebrovascular disease, coronary
artery disease, depression, diabetes mellitus, hyperten-
sion, impaired hearing, impaired vision, and previous
myocardial infarction [2,4,6,7,22].
The diagnoses were coded by the family physicians

according to the International Classification of Primary
Care (ICPC) [23,24]. For each contact they recorded
whether it was the first or a subsequent consultation
within an episode. If the episode of dizziness included
more than one consultation, the diagnosis made during
the chronologically last consultation for dizziness was
considered to be the final diagnosis of the episode of
care.
Identification of the target population
For the identification of our target population (i.e.
patients aged 65 or older who visited their family physi-
cian because of a symptom indicating dizziness) we
developed a search strategy, because information about
the symptoms that were presented was recorded as free-
text. The search strategy was based on Dutch synonyms
for dizziness, and consisted of fifteen truncated search
terms (see Appendix).
We applied the search strategy to the DNSGP-2 data-

base for all patients aged 65 or older. The full-text med-
ical records of identified patients were manually
reviewed by a trained medical student, and divided into
three subgroups: 1. patients with both dizziness and
additional information about the symptom(s) presented,
2. patients with dizziness (recorded ICPC codes A06
‘Fainting/syncope’, H82 ‘Vertiginous syndrome’, or N17
‘Vertigo/dizziness’) with no additional information about
the symptom(s) presented, and 3. patients without dizzi-
ness. A random selection of 5% of the identified medical
records was reviewed by a second researcher (OM), to
check the reliability of the data-extraction.
The information about the symptom(s) presented was

used to assign a subtype of dizziness to each patient:
‘vertigo’, ‘presyncope’, ‘disequilibrium’, or ‘no subtype’,
according to the Drachman and Hart classification
[11,25]. Because the family physicians sometimes
recorded several symptoms during the same consulta-
tion, we occasionally assigned more than one subtype to
a patient.
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Data-analysis
The data were analyzed in SPSS version 14.0.2. To
determine the one-year prevalence, we calculated the
number of patients who consulted their family physician
for dizziness at least once during a period of 12 months.
To determine the incidence, we calculated the number
of patients consulting their family physician for a new
episode of dizziness. The incidence rates were calculated
per 1000 person-years, grouped according to age, gen-
der, and dizziness subtype. We used the mid-time popu-
lation of the participating practices as the
epidemiological denominator. For the group comparison
of men versus women we used a binomial test
procedure.
For the group comparison of non-dizzy versus dizzy

patients we used the unpaired Student’s t test and the
Chi-square test, with statistical significance set at p <
0.01. Because of the large sample size, we used a normal
approximation to the binomial distribution. We tested
the null hypothesis that two proportions were equal for
all variables under study. We performed a forward step-
wise logistic regression analysis in order to test for inde-
pendent associations with dizziness. The p-value for
entry into the model was set at < 0.05. We calculated
the c statistic to determine the discriminative power of
the logistic equation. To determine the reliability of our
model, we compared the results of the stepwise
approach with the results of an “all inclusive” regression
analysis.

Results
Data-extraction
Data from eight practices were excluded because of the
poor quality of registration. From the remaining 96
practices we obtained data on 50,601 patients aged 65
or older. By applying our search strategy, we identified
3,990 dizzy patients. These patients had consulted their
family physician at least once for dizziness during a per-
iod of 12 months (Figure 1). The reliability of the data-
extraction was good: from a random selection of 5% of
identified potentially dizzy patients, only one out of 213
patients had been classified incorrectly.
Prevalence
The one-year prevalence of dizziness in family practice
in patients aged 65 or older was 83.3 per 1000 persons
(Table 1). The prevalence of dizziness in patients aged
65-84 was significantly higher in women than in men (p
< 0.001). The prevalence of dizziness increased with age,
from 67.8 in the age-group of 65-74 to 108.4 per 1000
persons for patients aged 85 or older.

Incidence
During the registration year 2,255 dizzy patients con-
sulted their family physician for a new episode of care.

The incidence of dizziness was 47.1 per 1000 person-
years. The medical records of 1,708 incident patients
(75.7%) contained additional information about the
symptom(s) presented. Based on this information we
could assign one dizziness subtype to 1,493 patients,
two subtypes to 197 patients, and three subtypes to 18
patients (Figure 1).
The incidence rates of all dizziness subtypes except

‘vertigo’ increased with age (Table 2). The incidence of
dizziness in patients aged 65-84 was significantly higher
in women than in men (p < 0.001). For the groups with
a known specified subtype, the incidence of ‘vertigo’ was
significantly higher in women than in men (p < 0.001),
whereas the incidence of ‘presyncope’ and ‘disequili-
brium’ was similar for men and women in all age
groups.

Final diagnoses
The family physicians recorded one final diagnosis for
1,660 patients (97.2%), two final diagnoses for 47
patients (2.8%), and three final diagnoses for one patient
(0.1%). They often recorded a symptom diagnosis as
final diagnosis (39.0%, Table 3). The most frequently
recorded diagnoses were vertigo/dizziness (28.0%), verti-
ginous syndrome (11.9%, including Benign Paroxysmal
Positional Vertigo, labyrinthitis, Ménière’s disease, and
vestibular neuronitis), and fainting/syncope (8.5%).

Dizzy versus non-dizzy patients
Univariate analysis showed that dizzy patients were sig-
nificantly older (76.1 vs. 74.5 years, Table 4), were more
often female (65.9 vs. 57.2%), were more often living
alone (34.8 vs. 25.6%), more often had public health
care insurance (77.3 vs. 72.8%), and more often had a
significantly lower level of education (elementary school:
43.6 vs. 37.4%). Compared to non-dizzy patients, dizzy
patients visited their family physician significantly more
often (12.8 vs. 6.3 consultations in one year), took more
long-term drugs (2.3 vs. 1.6), had higher rates of poly-
pharmacy (11.0 vs. 6.3%), and had higher rates of pre-
existing comorbidities. The factors education and medi-
cal history had a high percentage of missing values (22
and 23%).
In multivariate analysis (adjusted for gender, age and

consultation frequency) four factors were independently
associated with dizziness: living alone (odds ratio [OR]
1.3; 95% confidence interval 1.2-1.4), a lower level of
education (elementary school compared to college/uni-
versity, OR 1.2 [1.1-1.3]), pre-existing cerebrovascular
disease (OR 1.3 [1.1-1.5]), and pre-existing hypertension
(OR 1.2 [1.1-1.3]). The calculated c statistic was 0.73
(satisfactory discriminative power). The results of the
forward stepwise logistic regression analysis and the “all
inclusive” regression analysis did not differ.
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Discussion
Summary of main findings
In this study, the one-year prevalence of dizziness in
family practice in patients aged 65 or older was 8.3%. In
general, the prevalence was higher in women than in
men, and increased with age. However, the prevalence
in the very old (≥ 85 years) was similar for men and
women. The incidence of dizziness in family practice
was 47.1 per 1000 person-years. The incidence rates of
all subtypes except ‘vertigo’ increased with age. The inci-
dence rate for the subtype ‘vertigo’ was higher in women
than in men. The incidence rates for the subtypes ‘pre-
syncope’ and ‘disequilibrium’ were similar for men and
women in all age-groups. For about 40% of the patients
the family physicians did not specify a diagnosis, and

recorded a symptom diagnosis as the final diagnosis.
Living alone, a lower level of education, pre-existing cer-
ebrovascular disease, and pre-existing hypertension were
independently associated with dizziness.
Strengths and limitations of this study
Although the majority of dizzy patients are seen in
family practice, [12,13] most prevalence studies on dizzi-
ness are community-based, and include a study popula-
tion that is not representative of family practice. The
present study is representative of family practice, has a
large sample size, and uses the symptom(s) presented by
the patient as a starting point.
A limitation of our study is its dependence on the

quality of registration by the family physicians. It is pos-
sible that some family physicians incorrectly recorded a

Figure 1 Flowchart: 3990 dizzy patients aged 65 years or older were identified in the data obtained from the Second Dutch National
Survey of General Practice (DNSGP-2).
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subsequent consultation as the first consultation for diz-
ziness. This could have caused an overestimation of the
incidence rates of dizziness. However, we consider such
an overestimation to be limited, because all of the family
physicians were trained to record episodes of care, and
all episodes that were classified as a ‘new episode of
care’ were checked twice for incorrect classification,
both during the DNSGP-2 data-collection, [20] and dur-
ing the present study. For one fourth of patients with a
new episode of care the family physicians did not record
the symptom(s) presented, but only an ICPC-based code
for dizziness, so for this group of patients assignment to
a dizziness subtype was not possible. Although this does
not affect the prevalence rates, it causes an underestima-
tion of the incidence rates for the different dizziness
subtypes. It also implies a risk of selection bias: it is
imaginable that some family physicians failed to record
the symptom(s) presented by certain patients (for exam-
ple patients with common, benign causes of dizziness).
This can cause an underestimation of the contribution
of this group of diagnoses to the subtypes of dizziness
(Table 2).
Furthermore, we emphasize that Table 3 describes the

diagnoses routinely recorded by the family physicians.

However, it is not the yield of a standardized prospec-
tive diagnostic study.
The comparison of non-dizzy with dizzy patients

(Table 4) also has some limitations. Firstly, although
many factors are plausible, and have been found to be
associated with dizziness in previous studies, we cannot
determine a causal relationship because of the cross-sec-
tional design of the study. Secondly, for some factors
the percentage of missing values is high, especially with
regard to level of education and medical history.
Although the multivariate analysis showed no indepen-
dent association for these missing values, a disturbing
effect is possible. Thirdly, our definition of long-term
drug use is merely an attempt to compensate for miss-
ing information about the duration of a prescription.
However, the results are comparable to those of a
Dutch polypharmacy study in family practice[21].
Finally, the list of potential factors is not exhaustive, but
a selection based on previous studies [2,4,6,7,22].
Comparison with existing literature
Compared to the results of another prevalence study on
dizziness representative of primary care, [13] the preva-
lence rates we found were almost twice as high for all
studied age-groups. This may be due to the studied

Table 1 One-year prevalence of dizziness in patients aged 65 or older in family practice (per 1000 persons; total prac-
tice population DNSGP-2 aged 65 or older: N = 50 601 patients)

Male (95% CI) Female (95% CI) Total (95% CI)

65-74 years 54.4 (51.5-57.3) 79.5 (76.0-82.9)* 67.8 (64.6-71.1)

75-84 years 84.9 (81.3-88.4) 112.1 (108.0-116.1)* 101.6 (97.7-105.4)

≥ 85 years 110.2 (106.2-114.2) 107.7 (103.7-111.7) 108.4 (104.4-112.4)

Total 67.6 (64.4-70.9) 94.6 (90.9-98.4)* 83.3 (79.8-86.8)

*: statistically significant difference between men and women (p < 0.001)
DNSGP-2: the Second Dutch National Survey of General Practice; CI: confidence interval

Table 2 Incidence of different subtypes of dizziness in patients aged 65 or older in family practice (per 1000 person-
years; total practice population DNSGP-2 aged 65 or older: N = 50 601 patients)

Vertigo Presyncope Disequilibrium No subtype Subtype
unknown

Total

65-74
years

Male (95% CI) 5.3 (4.4-6.2) 6.6 (5.5-7.6) 2.3 (1.7-2.9) 14.9 (13.3-16.4) 7.5 (6.4-8.6) 36.6 (34.2-39.0)

Female (95% CI) 7.4 (6.3-8.5)* 6.7 (5.6-7.7) 2.6 (2.0-3.3) 23.5 (21.6-25.5)* 10.6 (9.3-11.9)* 50.8 (48.0-53.6)*

Total (95% CI) 6.4 (5.3-7.4) 6.6 (5.6-7.7) 2.5 (1.9-3.1) 19.5 (17.7-21.3) 9.2 (8.0-10.4) 44.2 (41.5-46.8)

75-84
years

Male (95% CI) 3.8 (3.0-4.6) 9.0 (7.8-10.3) 3.5 (2.7-4.3) 23.2 (21.2-25.1) 13.2 (11.7-14.6) 52.7 (49.8-55.5)

Female (95% CI) 7.1 (6.0-8.1)* 10.0 (8.8-11.3) 4.4 (3.5-5.2) 29.9 (27.7-32.1)* 13.9 (12.4-15.4) 65.3 (62.2-68.5)*

Total (95% CI) 5.8 (4.8-6.8) 9.7 (8.4-10.9) 4.0 (3.2-4.9) 27.3 (25.2-29.4) 13.6 (12.1-15.1) 60.4 (57.4-63.5)

≥ 85
years

Male (95% CI) 3.8 (3.0-4.5) 12.0 (10.6-13.4) 8.3 (7.1-9.4) 30.0 (27.8-32.2) 15.0 (13.4-16.6) 69.0 (65.8-72.2)

Female (95% CI) 4.8 (4.0-5.7) 12.1 (10.7-13.5) 5.1 (4.2-6.1) 26.9 (24.9-29.0) 17.2 (15.6-18.9) 66.3 (63.7-69.4)

Total (95% CI) 4.5 (3.7-5.4) 12.1 (10.7-13.5) 6.0 (5.0-7.0) 27.8 (25.7-29.9) 16.6 (15.0-18.2) 67.0 (63.8-70.2)

Total Male (95% CI) 4.7 (3.8-5.5) 7.7 (6.6-8.8) 3.1 (2.4-3.8) 18.5 (16.8-20.2) 9.8 (8.5-11.0) 43.7 (41.1-46.3)

Female (95% CI) 7.0 (5.9-8.0)* 8.5 (7.4-9.7) 3.6 (2.8-4.3) 26.3 (24.2-28.3)* 12.6 (11.2-14.0)* 57.9 (54.9-60.9)*

Total (95% CI) 6.0 (5.0-7.0) 8.2 (7.0-9.3) 3.4 (2.6-4.1) 23.0 (21.1-24.9) 11.4 (10.1-12.8) 51.9 (49.1-54.8)

*: statistically significant difference between men and women (p < 0.001)
DNSGP-2: the Second National Survey of General Practice; CI: confidence interval
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population, because Sloane et al. included patients of
family physicians, general practitioners, general inter-
nists, and general paediatricians. Kruschinski et al. also
reported a lower prevalence[26]. However, this may be
due to the younger age of their study population (mean
age 59 years), a different classification system (ICD-10
vs. ICPC), and a different method of data retrieval. In a
longitudinal population-based study among people
above 65 years, 11% of the participants reported dizzi-
ness problems, which is consistent with our study[27].
Previous prevalence studies carried out in a commu-

nity-based population have reported much higher preva-
lence rates (15-50%) [1-6,14-19]. This is probably due to
the fact that complaints of dizziness do not automati-
cally lead to a medical consultation[16].
Contrary to the findings of other studies,

[1-3,10,11,13] we found no gender differences with

regard to prevalence and incidence rates in the oldest
patients. This may be due to the fact that the relative
contribution of gender-specific diagnoses, such as ves-
tibular vertigo which is much more common in women,
[16] decreases with age.
There are no previous studies on dizziness that have

investigated the incidence of subtypes of dizziness in dif-
ferent age-groups. Our finding that the incidence rates
of all dizziness subtypes increased with age, except for
the subtype ‘vertigo’, may be due to the fact that the
relative contribution of ‘non-vestibular’ causes of dizzi-
ness (such as cardiovascular conditions) increases with
age.
In a community-based study, Neuhauser et al.

reported an annual incidence of “dizziness/vertigo lead-
ing to a medical consultation” of 1.8%, [16] which may
seem low compared to our study (annual incidence of
5%). However, this may be due to the younger age of
the studied population (18-79 years), and a different
research method (survey).
The family physicians recorded a symptom diagnosis

as final diagnosis for 39% of the dizzy patients, i.e. no
diagnosis could be made after opportunities for further
confirmation (such as follow-up consultations, additional
diagnostic tests, or a referral). Previous studies that have
investigated causes of dizziness in primary care have
reported varying percentages of dizziness with unknown
cause, ranging from 0-5% [28,29] to 22-37% [30-32].
Contrary to the findings of previous studies, [6,22] in

the present study living alone was found to be asso-
ciated with dizziness. This association might be due to
the fact that people who live alone are more likely to
report dizziness, for example because they have fewer
people to reassure them. An inverse association with
level of education has been found in earlier studies, not
only for patients with vestibular vertigo[33], but also for
various health conditions that are not related to dizzi-
ness[34]. The factors pre-existing cerebrovascular dis-
ease and hypertension have been investigated in several
previous studies, but only reported to be associated with
dizziness by Sloane et al [2,4,6,22]. Previously reported
associations with cataract, [22] diabetes, [2,22] impaired
hearing, [6] previous myocardial infarction, [2,6,22]
polypharmacy, [6,22] and psychiatric comorbidity could
not be confirmed [4,6,7,22]. However, these associations
may be absent in our study because of the high percen-
tage of missing values for the factor medical history.
Implications for future research
It would be worthwhile to perform a prospective cohort
study that uses Drachman’s classification as a starting
point, [25] because the present study does not provide
complete information about the incidence of each sub-
type of dizziness. Furthermore, the absence of gender
differences in the incidence rates of the dizziness

Table 3 Frequency of final diagnoses as recorded by the
family physician during one year of registration in 1708
elderly patients with a new episode of dizziness

Diagnoses N %*

I. Symptom diagnoses (listed if > 1%
of total)

666 39.0

N17 Vertigo/dizziness (excl. H82) 478 28.0

A06 Fainting/syncope 146 8.5

A04 General weakness/tiredness 42 2.5

II. Cardiovascular conditions 245 14.3

K89 Transient cerebral ischemia 35 2.0

K88 Postural hypotension 33 1.9

K90 Stroke/cerebrovascular accident 27 1.6

K86 Hypertension uncomplicated 26 1.5

K78 Atrial fibrillation/flutter 16 0.9

Other 108 6.3

III. Peripheral vestibular disease 203 11.9

H82 Vertiginous syndrome† 203 11.9

IV. Psychiatric conditions 97 5.7

P01 Feeling anxious/nervous/tense 24 1.4

A-Z26/A-Z27 Fear of disease 14 0.8

R98 Hyperventilation syndrome 12 0.7

P76 Depressive disorder 11 0.6

Other 36 2.1

V. Musculoskeletal conditions 90 5.3

VI. Infection 69 4.0

VII. Adverse effect medical agent 51 3.0

VIII. Metabolic or endocrine conditions 30 1.8

IX. Neurologic conditions (excluding
cerebrovascular conditions)

26 1.5

Other 280 16.4

Total 1757 102.9

*: Adds up to more than 100%, because family physicians recorded one final
diagnosis for 1660 patients, two final diagnoses for 47 patients, and three final
diagnoses for 1 patient (total of 1757 diagnoses)
†: Including Benign Paroxysmal Positional Vertigo, labyrinthitis, Ménière’s
disease, and vestibular neuronitis
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subtypes ‘presyncope’ and ‘disequilibrium’ needs to be
confirmed in a new study. Finally, given the large pro-
portion of undiagnosed dizzy patients in family practice,
it would be worthwhile to carry out more diagnostic
research on dizziness in a family practice setting.
Although an increase in specific diagnoses does not
necessarily imply an increase in specific therapies, such

research may provide more ‘diagnostic tools’ for family
physicians in daily clinical practice.

Conclusions
In this registration study with a large and representative
sample, we have used the symptom(s) presented by the
patient as a starting point.

Table 4 Socio-demographic characteristics, consultation frequency, long-term drug use and medical history in dizzy
and non-dizzy patients aged 65 years or older in family practice

Prevalence (%)

Non-dizzy
(n = 46611)

Dizzy
(n = 3990)

Univariate
p

Multivariate* OR (95% CI)

Gender, female 57.2 65.9 < 0.001†

Age in years, mean (SEM) 74.5 (0.03) 76.1 (0.11) < 0.001†

Health care insurance < 0.001†

Public health 72.8 77.2

Private 27.2 22.7

Unknown/missing 0.1 0.1

Living alone < 0.001† 1.3 (1.2-1.4)

Yes 25.6 34.8

No 69.8 60.6

Unknown/missing 4.6 4.6

Education < 0.001†‡

None 1.4 1.5

Elementary school 37.4 43.6 1.2 (1.1-1.3) §

High school 32.5 30.2

College or university 6.4 4.2

Unknown/missing 22.4 20.5

Consultation frequency,
mean (SEM)

6.3 (0.03) 12.8 (0.18) < 0.001†

Long-term drug use||

Number of drugs, mean
(SEM)

1.6 (0.01) 2.3 (0.04) < 0.001†

Polypharmacy (> 5 drugs) 6.3 11.0 < 0.001†

Medical history

Number of diagnoses,
mean (SEM)

1.9 (0.02) 2.5 (0.06) < 0.001†

Anxiety syndrome 0.2 0.5 < 0.001†

Cataract 2.0 3.7 < 0.001†

Cerebrovascular disease 2.9 5.3 < 0.001† 1.3 (1.1-1.5)

Coronary artery disease 7.5 11.4 < 0.001†

Depression 1.7 3.0 < 0.001†

Diabetes mellitus 7.3 9.8 < 0.001†

Hypertension 12.8 18.1 < 0.001† 1.2 (1.1-1.3)

Impaired hearing 2.7 4.2 < 0.001†

Impaired vision 0.6 1.0 0.006†

Myocardial infarction 2.1 2.8 0.02

Unknown/missing 24.1 17.4

*: Forward stepwise logistic regression (entry p < 0.05, removal p < 0.1), adjusted for gender, age and consultation frequency
†: Statistically significant difference between non-dizzy and dizzy patients ≥ 65 years (p < 0.01)
‡: Linear-by-Linear Association
§ Reference: college or university
||: Criteria: a) ≥ 3 prescriptions per drug during one year of registration
b) > 180 days between first and last date of prescription per drug during one year of registration
OR = odds ratio; CI = confidence interval; SEM = standard error of the mean

Maarsingh et al. BMC Family Practice 2010, 11:2
http://www.biomedcentral.com/1471-2296/11/2

Page 7 of 9



Dizziness in patients in family practice increases with
age. It is more common in women than in men, but this
gender difference disappears in the very old. Because a
large proportion of dizzy elderly patients in family prac-
tice remains undiagnosed, it would be worthwhile to
carry out more diagnostic research on dizziness in a
family practice setting.

Appendix
Search terms for identifying patients with symptoms
related to dizziness

Abbreviations
CI: confidence interval; DNSGP-2: the Second Dutch National Survey of
General Practice; ICPC: International Classification of Primary Care; NIVEL: the
Netherlands Institute for Health Services Research; OR: odds ratio; SEM:
standard error of the mean.
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