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Abstract

Background: Dizziness is highly prevalent among older people and associated with many health factors. The aim
of the study was to determine the prevalence of and factors related to dizziness among community-dwelling older
adults in Sweden. In contrast to previous studies, the subjects with dizziness were divided into two groups, mild
and substantial dizziness, according to the frequency and intensity of dizziness.

Methods: A sample of 305 older persons between 75 and 90 years of age (mean age 81 years) were interviewed
and examined. Subjects with dizziness answered the University of California Los Angeles Dizziness Questionnaire
and questions about provoking movements. The groups with substantial, mild, or no dizziness were compared
with regard to age, sex, diseases, drugs, blood pressure, physical activity, exercises, falls, fear of falling, quality of
life, general health, mobility aids, and physical performance.

Results: In this sample, 79 subjects experienced substantial and 46 mild dizziness. Subjects with substantial
dizziness were less physically active, reported more fear of falling, falls, depression/anxiety, diabetes, stroke/TIA,
heart disease, a higher total number of drugs and antihypertensive drugs, lower quality of life and general health,
and performed worse physically.

Conclusions: There are many and complex associations between dizziness and factors like falls, diseases, drugs,
physical performance, and activity. For most of these factors, the associations are stronger in subjects with substantial
dizziness compared with subjects with mild or no dizziness; therefore, it is relevant to differ between mild and
substantial dizziness symptoms in research and clinical practice in the future.

Keywords: Dizziness, Older persons, Diseases, Drugs, Blood pressure, Physical activity, Falling, Fear of falling,
Quality of life, Physical performance

Abbreviations: ADL, Activities of daily living; BPPV, Benign paroxysmal positional vertigo; SPPB, Short physical
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Background
Dizziness, defined as false perceptions of movement or
spatial orientation, is highly prevalent in older people
[1], related to lower health-related quality of life [2], and
a strong contributor to disability [3]. Dizziness can be
caused by dysfunctions of the balance system, either in
the sensory parts (visual, vestibular, or somatosensory
systems) and/or the central nervous system. When the
function is significantly impaired in at least two of the
three main sensory parts of the balance system, it is
called multisensory dizziness [4]. Also, factors external
to the balance system such, as medications [5, 6] and
cardiovascular diseases [7], can lead to dizziness. Dizzi-
ness in older adults is suggested to be a multifactorial
geriatric syndrome [7], but may also have single causes,
including benign paroxysmal positional vertigo (BPPV)
or vestibular impairment [8]. Although BPPV is often
unrecognized in the elderly, Kollén et al. [9] found the
prevalence to be 11 % in a population of 75-year-olds.
Particle repositioning manoeuvres can effectively reduce
both dizziness, and as a preliminary finding falls, in eld-
erly people with BPPV [10]. Unilateral vestibular dys-
function results in both dizziness and impaired balance
and is more prevalent in fallers versus non-fallers in
community-dwelling older adults [11], as well as in eld-
erly subjects with multisensory dizziness [12]. Vestibular
rehabilitation interventions [13] are effective in unilat-
eral vestibular function disorders [14] as well as in many
other diagnoses of dizziness [13].
Associations between dizziness and some other factors

like falls, fear of falling, diseases, and drugs have been
found in previous studies [1, 7, 15–18]. In most previous
research about the prevalence of dizziness and how it re-
lates to other health factors, dizziness has been studied
as a dichotomous variable, dizzy or not. The aim of the
study was to determine the prevalence of and factors re-
lated to dizziness among community-dwelling older
adults in Sweden. In contrast to previous studies, the
subjects with dizziness were divided into two groups,
mild and substantial dizziness, according to the fre-
quency and intensity of dizziness.

Methods
Study design and participants
In this cross-sectional study the data were derived from
a population-based study of health, functioning, and mo-
bility among older persons in Sweden [19]. The study
population was randomly selected from a population
register. Men and women, 75-, 80-, 85-, or 90 years-old,
living in Jönköping County, Sweden in 2009 and 2010,
were eligible. Persons with dementia were excluded. In
total, 327 persons participated in this study, which in-
cluded a home visit with interviews and examinations
performed by trained nurses in the homes of the

participants. The interviews were based on a large number
of questions and questionnaires regarding, for example,
health, quality of life, social networks, activities of daily
living (ADL), and physical activity. The examinations
included tests of cognitive function, blood pressure, and
physical performance. The present study excluded sub-
jects with no or incomplete results for the questions about
having dizziness or not (n = 12) and subjects living in
nursing homes (n = 10), yielding an analytical sample of
305 participants (Table 1).

Dizziness measures
Subjects were asked if they experienced dizziness (yes/
no), and if so, if the dizziness was provoked by (1) get-
ting up from lying to sitting or from sitting to standing,
(2) lying down or turning in bed, or (3) standing or
walking. Subjects that perceived dizziness also answered
the University of California Los Angeles Dizziness Ques-
tionnaire (UCLA-DQ) [20] with five questions about the
frequency, intensity, effect on daily activities, impact on
quality of life, and fear of dizziness. There were five re-
sponse options for each item giving 1 (least severe) to 5
(most severe) points each, and a total score ranging from
5 to 25. The Swedish version of the scale has good test-
retest reliability in patients with dizziness and/or disequi-
librium after acute unilateral vestibular loss (ICC 0.89)
and central neurological dysfunction (ICC 0.82) [21]. Sub-
jects who reported the least severe response choice for the
items of frequency (rarely) and/or intensity (very mild)

Table 1 Background characteristics of study participants and
the prevalence of dizziness (n = 305)

Sex, n (%)

Females 159 (52)

Males 146 (48)

Age, years, mean (SD) 81 (5)

Marital status, n (%)

Married 165 (54)

Widows/widowers 112 (37)

Never been married 13 (4)

Divorced 15 (5)

Living alone, n (%) 145 (48)

Type of housinga, n (%)

Living in their own house 157 (51)

Living in an apartment 148 (49)

Dizziness, n (%)

No dizziness 180 (59)

Mild dizziness 46 (15)

Substantial dizziness 79 (26)
aThe present study excluded subjects living in nursing homes
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were categorized as having mild dizziness, and subjects
reporting more severe symptoms were categorized as
having substantial dizziness [22].

Measures of potential factors influencing dizziness
Information on age and sex was available. Subjects were
asked to list all current diseases and drugs and, based on
this information, we derived information about self-
reported diabetes, hypertension, stroke/transient ische-
mic attack (TIA), and heart disease (for example heart
failure, atrial fibrillation, and previous myocardial infarc-
tion) as well as use of antihypertensive drugs, drugs used
in diabetes, and benzodiazepines.
Blood pressure was measured twice when sitting (after

at least 5 min rest in sitting) and twice in standing pos-
ition (immediately and 1 min after standing up) and the
averages of the two values in each position were used.
Orthostatic hypotension was defined as a systolic blood
pressure decrease of at least 20 mmHg and/or a diastolic
blood pressure decrease of at least 10 mmHg within
1 min when standing up compared with sitting [23].
Hypertension was defined as a systolic blood pressure of
more than 140 mmHg and/or a diastolic blood pressure
of more than 90 mmHg in sitting position [24].
Physical activity during the last summer and winter

seasons was assessed on a scale ranging from hardly
any physical activity to hard training several times per
week. The subjects were then categorized as physically
active (at least light physical exertion 2-4 h per week)
or not (mostly sitting or hardly no physical activity).
Subjects were also asked if they performed exercises to
maintain or increase joint mobility, strength, or balance
on a scale from daily to never. The subjects were then
categorized as performing exercises regularly (at least
several times per week) or not (never or less than several
times per week).

Measures of potential consequences of dizziness
Subjects were asked if they were afraid of falling (not at
all, slightly, quite, or very afraid) and if they had fallen
during the last year (not at all, occasionally: 1–2 times,
or repeatedly: ≥3 times). The 9-item short version of the
Center for Epidemiologic Studies Depression Scale
(CESD-9) [25] was used as a measure of depression/anx-
iety [26]. The questionnaire consists of nine questions
summarized into a total score (range 0–9). Quality of life
was scored on a scale from 1 to 7, with a score of 1
representing very good and a score of 7 representing
very bad quality of life. General health was assessed on a
scale from 1 to 5, with a score of 1 representing excel-
lent and a score of 5 representing poor general health.
Subjects were also asked to list current mobility aids.
The Short Physical Performance Battery (SPPB) was

used for assessment of physical performance. The battery

consists of three timed tests: standing balance, walking
3 m, and five chair-stands. Timed results from each test
are rescored from 0 (worst performance) to 4 (best
performance) and summarized into a total score (range
0–12) [27]. The SPPB is valid and reliable (ICC 0.83–
0.89) in adults aged 65–74 years, without severe diffi-
culties with ADL [28].

Statistical analysis
The three groups with substantial, mild, or no dizzi-
ness were compared using one-way Anova (post-hoc
Bonferroni) for scale data, Kruskal-Wallis test (post-hoc
Dunn’s test) for ordinal data with at least five categories,
and chi-squared test (also for post-hoc) for nominal data
or ordinal data with four or less categories. To further
evaluate the potential factors influencing dizziness, a mul-
tivariable multinomial logistic regression was performed
with dizziness as the outcome variable. The factors that
were statistically significant in the bivariate analyses were
considered to be included in the multivariable model. To
avoid multicollinearity between strongly related factors,
such as diabetes and the use of drugs for diabetes, only
one of the variables were included in the model (in this
case diabetes). Furthermore, physical activity during sum-
mer and winter were collapsed into one variable. Analyses
were performed using SPSS 20.0. Statistical significance
was defined as p ≤ 0.05.

Results
The present study included a total of 305 community-
dwelling elderly subjects with a mean age of 81 (range
75–90) years. Some background characteristics of the
subjects are presented in Table 1.

Prevalence of dizziness
Of the 305 subjects, 125 (41 %) experienced dizziness;
of the subjects with dizziness, 79 were categorized as
having substantial dizziness and 46 as having mild diz-
ziness according to the UCLA-DQ. For the 125 sub-
jects reporting dizziness, the median (q1-q3) value
was 9 (7–13) points on the UCLA-DQ. Dizziness
when getting up from lying to sitting or from sitting
to standing were the most common movements pro-
voking dizziness, followed by dizziness when standing
or walking and dizziness when lying down or turning
in bed. A majority (65 %) of the subjects with mild
dizziness reported only one of these three dizziness
types based on provoking movements. Two or three
dizziness types were more commonly reported in sub-
jects with substantial dizziness. The dizziness symp-
toms for the two groups with mild and substantial
dizziness are described in Table 2.
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Potential factors influencing dizziness
Neither age nor sex differed between the groups with
no, mild, or substantial dizziness. Diabetes, stroke/TIA,
and heart disease were more common in subjects with
substantial dizziness, but self-reported hypertension did
not differ between groups. The total number of drugs
and the total number of antihypertensive drugs were sig-
nificantly higher in subjects with substantial dizziness.
For the subgroups of antihypertensive drugs, only di-
uretics were significantly more common in subjects with
substantial dizziness, as shown in Table 3.
Neither systolic or diastolic blood pressure nor the

proportion of subjects classified as having hyperten-
sion by measured blood pressure, differed between
groups. However, the proportion of subjects with ortho-
static hypotension was significantly higher in subjects with
mild dizziness compared with subjects without dizziness.
Fewer subjects with substantial dizziness had been physic-
ally active last summer and winter, but the proportion of
subjects regularly performing specific mobility, strength,
or balance exercises was not significantly different be-
tween groups, as shown in Table 3.
In the multivariable multinomial logistic regression in-

cluding the factors diabetes, stroke/TIA, heart disease,
total number of drugs, diuretics, orthostatic hypotension
and physical activity, only orthostatic hypotension was
statistically significant in relation to mild dizziness [odds
ratio (OR) 3.43, 95 % confidence interval (CI) 1.41–8.35,
p = 0.007] (Table 4). Total number of drugs [OR 1.12,
95 % CI 1.01–1.26, p = 0.040), stroke [OR 4.14, 95 % CI
1.13–15.09, p = 0.032] and physical inactivity [OR 2.16,
95 % CI 1.01–4.61, p = 0.046] remained statistically

significant in the association with substantial dizziness
in the multivariable model (Table 4).

Potential consequences of dizziness
Subjects with substantial dizziness reported both a
higher degree of fear of falling and more falls during the
previous year. They also rated higher levels of depression/
anxiety, lower quality of life, and lower general health.
More subjects with substantial dizziness used mobility
aids and they showed a worse physical performance mea-
sured with the SPPB, as shown in Table 5. The same pat-
tern of significant differences between the three groups
was seen for all three sub scores (balance, walking, and
chair-stands) of the SPPB (data not shown).

Discussion
In this study, 41 % of community-dwelling older adults
reported dizziness, most commonly when getting up
from lying to sitting or from sitting to standing indicat-
ing a drop in blood pressure. Several associations were
found between dizziness and other health factors. In
most previous research in this area, dizziness has been
studied as a dichotomous variable, either dizziness or not,
or persistent/troublesome dizziness or not [1, 16, 29]. In
the present study, we divided the subjects into three
groups: no, mild, or substantial dizziness. The compari-
sons, with a few exceptions, showed differences between
the group with substantial dizziness compared with the
mild group and the group without dizziness. The few dif-
ferences between subjects with mild and no dizziness indi-
cate it is relevant to differentiate between mild and
substantial dizziness symptoms.

Table 2 Description of dizziness symptoms in subjects with mild or substantial dizziness (n = 125)

Mild dizziness (n = 46) Substantial dizziness (n = 79)

UCLA Dizziness Questionnaire, (median (Q1-Q3))

Frequency (1 = rarely, 5 = always) 1 (1–1) 2 (2–4)

Intensity (1 = very mild, 5 = severe) 2 (1–2) 3 (2–3)

Effect on daily activities (1 = no effect, 5 = unable to continue any activities) 1 (1–2) 2 (1–3)

Impact on quality of life (1 = no impact, 5 = severe impact) 1 (1–1) 2 (1–3)

Fear of dizziness (1 = never worry, 5 = always worry) 1 (1–2) 1 (1–3)

Total score (range 5–25) 6 (6–8) 12 (9–15)

Dizziness types based on movements provoking dizziness, n (%)a

Getting up from lying to sitting or from sitting to standing 34 (74) 66 (84)

Lying down or turning in bed 7 (15) 23 (29)

Dizziness when standing or walking 25 (54) 58 (73)

Number of dizziness types based on provoking movements, n (%)

One type of dizziness 30 (65) 28 (36)

Two types of dizziness 12 (26) 31 (40)

Three types of dizziness 4 (9) 19 (24)
aSubjects may have reported several dizziness types
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The 41 % prevalence of dizziness among community-
dwelling elderly subjects with a mean age of 81 years
was in line with previous research [7, 17]. Dizziness
when getting up as the most common movement pro-
voking dizziness followed by dizziness when standing or
walking confirms the findings in a previous Swedish
population study [30]. Thirty subjects (10 %) reported
dizziness when lying down or turning in bed which may
likely be caused by BPPV, previously found to be present
in 9-11 % of elderly populations [9, 31].
Age, sex, diseases, drugs, blood pressure, physical ac-

tivity, and different exercises were the potential factors
influencing dizziness measured in this study. In some
other studies, dizziness has been more clearly associated
with age compared with our study, and this may be ex-
plained by a larger age range in those studies [7, 17].

Probably it is mainly other age-related factors like dis-
eases and drugs, rather than normal aging that explain
the relationship between age and dizziness [3]. Stevens
et al. [1] performed multivariate analyses and did not
find dizziness, but balance problems, to be associated
with age.
The association found between dizziness and diabetes

may be explained by complications from the disease in
different components of the balance system. For ex-
ample, glucose metabolism has a significant impact on
the physiology of the inner ear, and 60 % of the patients
with diabetes type 1 or 2 showed vestibular system
changes in a study by Klagenberg et al. [32]. In addition,
drugs used in diabetes, like insulin and analogues, were
associated with dizziness but this may also be explained
by the association between diabetes and dizziness. Some

Table 3 Potential factors influencing dizziness compared between the three groups with no, mild, or substantial dizziness (n = 305)

No dizziness (n = 180) Mild dizziness
(n = 46)

Substantial dizziness
(n = 79)

p-value Post-hoc

Age, years (mean (SD)) 80 (5) 81 (5) 81 (5) 0.081b

Sex, female, n (%) 86 (48) 27 (59) 46 (58) 0.188c

Diseases listed by the subjects

Diabetes, n (%) 12 (7) 2 (4) 15 (19) 0.003c S > M, S > Nc

Hypertension, n (%) 63 (35) 19 (41) 26 (33) 0.629c -

Stroke, TIA, n (%) 4 (2) 2 (4) 8 (10) 0.020c S > Nc

Heart disease, n (%) 35 (19) 9 (20) 30 (38) 0.004c S > M, S > Nc

Drugs, n (mean (SD)) at least several times a week 3.5 (2.9) 3.7 (2.6) 5.7 (3.4) <0.001b S > M, S > Nd

ACE inhibitors (ATC code C09Aa), n (%) 40 (22) 9 (20) 27 (34) 0.081c

Beta blocking agents (ATC code C07), n (%) 63 (35) 17 (37) 35 (44) 0.361c

Diuretics (ATC code C03), N (%) 53 (29) 12 (26) 37 (47) 0.012c S > M, S > Nc

Calcium channel blockers (ATC code C08), n (%) 26 (14) 8 (17) 13 (16) 0.846c

All antihypertensive drugs (ATC codes C02, C03,
C07, C08, C09A, C09B), n (%)

108 (60) 25 (54) 60 (76) 0.020c S > M, S > Nc

Drugs used in diabetes (ATC code A10), n (%) 12 (7) 2 (4) 13 (16) 0.019c S > M, S > Nc

Blood pressure, measured

Systolic blood pressure, mmHg (mean (SD)) 148 (21) 149 (21) 147 (22) 0.809b -

Diastolic blood pressure, mmHg (mean (SD)) 77 (12) 77 (12) 75 (11) 0.285b -

Orthostatic hypotension, n (%) 16 (9) 11 (24) 9 (11) 0.021c M > Nc

Hypertension, n (%) 100 (56) 29 (63) 45 (57) 0.558c -

Physical activity and exercises

Physically active last summer, n (%) 157 (87) 40 (87) 56 (71) 0.004c S < M, S < Nc

Physically active last winter, n (%) 141 (78) 37 (80) 45 (57) 0.001c S < M, S < Nc

Performs joint mobility exercises, n (%) 65 (36) 21 (46) 32 (41) 0.460c -

Performs strength exercises, n (%) 44 (24) 9 (20) 17 (22) 0.735c -

Performs balance exercises, n (%) 30 (17) 10 (22) 13 (16) 0.698c -

N no dizziness group, M mild dizziness group, S substantial dizziness group
Numbers in bold type = p=<0.05
aNo subjects reported drugs with ATC-code C09B
bOne-way Anova
cChi-squared test
dBonferroni
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Table 4 Potential factors influencing dizziness evaluated by multivariable multinomial logistic regression, no dizziness used as
reference category

ORa 95 % CIb p-value

Mild dizziness

Diabetes (ref. no diabetes) 0.64 0.13–3.24 0.589

Stroke, TIA (ref. no stroke, TIA) 1.81 0.30–10.87 0.515

Heart disease (ref. no heart disease) 0.99 0.40–2.46 0.978

Number of drugs (cont.) 1.04 0.90–1.20 0.570

Diuretics (ref. no diuretics) 0.84 0.37–1.91 0.679

Orthostatic hypotension (ref. no orthostatic hypotension) 3.43 1.41–8.35 0.007

Physical inactivity both summer and winter (ref. physical activity both summer and winter) 0.75 0.26–2.16 0.588

Physical inactivity winter, physical activity summer (ref. physical activity both summer and winter) 0.41 0.09–1.93 0.257

Substantial dizziness

Diabetes (ref. no diabetes) 1.57 0.63–3.93 0.335

Stroke, TIA (ref. no stroke, TIA) 4.14 1.13–15.09 0.032

Heart disease (ref. no heart disease) 1.67 0.86–3.27 0.133

Number of drugs (cont.) 1.12 1.01–1.26 0.040

Diuretics (ref. no diuretics) 1.21 0.64–2.28 0.555

Orthostatic hypotension (ref. no orthostatic hypotension) 0.99 0.38–2.58 0.990

Physical inactivity both summer and winter (ref. physical activity both summer and winter) 2.16 1.01–4.61 0.046

Physical inactivity winter, physical activity summer (ref. physical activity both summer and winter) 1.94 0.79–4.76 0.147

Numbers in bold type = p=<0.05
aOR = odds ratio
b95 % CI = 95 % confidence interval

Table 5 Potential consequences of dizziness compared between the three groups with no, mild, or substantial dizziness (n = 305)

No dizziness (n = 180) Mild dizziness (n = 46) Substantial dizziness (n = 79) p-value Post-hoc

Fear of falling <0.001b S > M, S > Nb

Not afraid at all, n (%) 101 (56) 30 (65) 29 (37)

Slightly afraid, n (%) 61 (34) 11 (24) 24 (30)

Quite afraid, n (%) 15 (2) 3 (7) 18 (23)

Very afraid, n (%) 3 (2) 2 (4) 8 (10)

Falling last year 0.001b S > Nb

Not at all, n (%) 128 (72) 28 (61) 36 (46)

Occasionally (1–2 times), n (%) 46 (26) 14 (30) 36 (46)

Repeatedly (≤3 times), n (%) 4 (2) 4 (9) 7 (9)

Depression/anxiety

CESD-9 total score (median (Q1-3)) 0 (0–2) 1 (0–2) 1 (0–3) 0.005c S > Nd

Quality of lifea (median (Q1-3)) 2 (1–3) 2 (1–2) 2 (2–3) 0.002c S > M, S > Nd

General healtha (median (Q1-3)) 3 (2–3) 3 (3–4) 3 (3–4) <0.001c S > Nd

Using one or several mobility aids, n (%) 38 (21) 12 (27) 47 (60) <0.001b S > M, S > Nb

Physical performance

SPPB total score (median (Q1-3)) 10 (8–12) 10 (8–11) 7 (5–9) <0.001c S < M, S < Nd

N = No dizziness group; M =Mild dizziness group; S = Substantial dizziness group; SPPB = Short Physical Performance Battery
Numbers in bold type = p=<0.05
aA lower value means better quality of life/general health
bChi-squared test
cKruskal-Wallis test
dDunns test
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earlier studies have shown a higher frequency of dizzi-
ness among subjects with diabetes compared with
healthy controls [7, 33], but others have not [1]. There
was a higher prevalence of self-reported previous stroke
or TIA in the group with substantial dizziness. Colledge
et al. [15] and Stevens et al. [1] did not find an associ-
ation between dizziness and either diabetes or stroke,
which may be due to a different selection of subjects
and different definition of dizziness.
There was no difference between the groups regarding

self-reported hypertension, and this is in line with previ-
ous findings by Stevens et al. [1]. In our study, fewer
subjects (n = 108) reported hypertension compared with
the number of subjects with measured hypertension
(n = 174) and the number of subjects using antihyper-
tensive drugs (n = 193). Subjects may not be aware of
high blood pressure, and they may not report having
hypertension if they use antihypertensive drugs; thus, self-
reporting may be a less reliable measure of hypertension.
More subjects reported dizziness when getting up from
lying to sitting or from sitting to standing (n = 100) com-
pared with the number of subjects having measured
orthostatic hypotension (n = 36). Possible explanations
may be that blood pressure falls that are less dramatic
than those defined as orthostatic hypotension can give
symptoms, and also that some subjects may have a pro-
gressive decrease of blood pressure over time frames as
long as 10–15 min [34]. In contrast to most of the other
variables, orthostatic hypotension was significantly more
prevalent only in those with mild dizziness compared with
subjects with no dizziness. This may be a chance finding,
or maybe orthostatic hypotension causes mainly mild
dizziness. Measured systolic or diastolic blood pressure,
or hypertension defined by measured blood pressure,
did not differ between subjects with or without dizzi-
ness. In a previous study by Abate et al. [35], elderly
community-dwelling and otherwise healthy subjects
with hypertensive blood pressure complained more fre-
quently about dizziness compared with normotensive
subjects. However, in that study [35], however, not only
subjects fulfilling the criteria of a systolic blood pres-
sure of more than 140 mmHg and/or and diastolic
blood pressure of more than 90 mmHg were catego-
rized as hypertensive, but also subjects with a history of
hypertension and subjects using antihypertensive drugs.
In line with this, the use of antihypertensive drugs, and
diuretics in particular, was associated with dizziness in
the present study, as in previous studies [36, 37]. Anti-
hypertensives may cause generalized or orthostatic
hypotension and thereby dizziness [6]. The use of anti-
hypertensives is also associated with falls [38], espe-
cially during the first 14 days after drug initiation [39].
Heart disease was also more prevalent in the group with
substantial dizziness in the present study. Associations

have previously been found between dizziness and abnor-
mal heart rhythm [1], angina [15], and previous myocar-
dial infarction [15].
The association between dizziness and the number of

medications is probably explained by both the medica-
tions (side effects) and the underlying diseases. Gassman
et al. [7] found that daily dizziness and a longer duration
of dizziness were associated with daily intake of four or
more drugs. Polypharmacy is also associated with a
greater fall risk, but recent studies have shown that this
association is only true if medications that increase the
risk of falling are included [40]. Also, benzodiazepines
(ATC codes N05BA, N05CD) are known to correlate
with dizziness [6], but those drugs were not included in
the present analyses since they were reported by very
few subjects.
Fewer subjects with substantial dizziness were physically

active in the past summer and winter. Gassman et al. [7]
found that daily dizziness was associated with an inactive
lifestyle. Inactivity may increase the risk of dizziness and
impaired balance [41], but dizziness and balance problems
may also prevent people from exercising and being physic-
ally active [42]. No differences were seen between groups,
regarding regularly performed joint mobility, strength, or
balance exercises. Being generally more physically active,
and/or performing more dizziness-specific exercises, such
as those used in vestibular rehabilitation [13], may be
more important than joint mobility, strength, or balance
exercises to counteract dizziness.
Fear of falling, a history of falling, quality of life, gen-

eral health, use of mobility aids, and physical perform-
ance were the potential consequences of dizziness
measured in this study. Dizziness has previously been
found to be associated with falls [1, 7, 16, 17, 43], an in-
creased injury rate from falls [43], and the fear of falling
[7, 16, 18]. Both falls and dizziness in the elderly often
have multifactorial aetiologies, and many of the risk fac-
tors are the same for both these conditions [7]. These
associations between dizziness, falls, and fear of falling
were confirmed in the present study and there are sev-
eral possible causal relationships. Other factors like dis-
eases and dysfunctions of the balance systems may be
the cause of all three factors: dizziness, falls, and fear of
falling. It is also possible that dizziness is a cause of
falling and fear of falling, and/or that falling and fear of
falling have led to inactivity, causing dizziness because of
inadequate stimulation of the balance system.
CESD-9 was used as a measure of depression and

anxiety. The long version of the instrument CES-D has
been showed to be equally associated with current de-
pression as well as current generalized anxiety [26].
Dizzy subjects are more likely to report depression and
anxiety as shown in this as well as previous [7, 17, 44]
studies. Anxiety can cause dizziness, and dizziness ca
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trigger both anxiety and depression [45]. Menant et al.
[44] found anxiety to be a mediator between dizziness
and falls in older community-dwelling adults, suggest-
ing that older dizzy people may fall because of factors
related to anxiety.
In line with previous studies [2, 7], dizziness was re-

lated to lower quality of life and lower perceived general
health. Furthermore, inactivity may cause both dizziness
and a low quality of life. Ekwall et al. [41] showed that
physical activity correlated with a reduced risk of low
quality of life in elderly subjects with dizziness. Subjects
with substantial dizziness used mobility aids to a higher
degree and showed a lower physical performance, as
measured by the SPPB, in our study. Impaired function
of the balance system might have caused both the dizzi-
ness and the impaired physical performance. It is also
likely that dizziness has led to avoidance of movements
and activities, which in turn have worsened the dizziness
and caused balance problems and reduced strength.
Gassman et al. [7] found daily dizziness to be associated
with difficulties while walking 500 m or getting up from
bed, and a longer duration of dizziness was associated
with the use of walking aids. Stevens et al. found an
association between dizziness and both the SPPB and a
reduced grip strength.
The strengths of the present study are the representa-

tive sample of 305 community-dwelling older persons,
the categorization into mild or substantial dizziness, and
the many measures covering a wide range of health re-
lated factors. One limitation is that no otoneurological
examinations were done to determine the causes of diz-
ziness in each subject. We did not use an accepted
measure for anxiety, but for depression.
Since dizziness impairs both physical and mental

health related quality of life, it is important to focus on
both clinical symptoms and psychosocial factors in the
care of subjects with dizziness [2]. Elderly dizzy subjects
should be thoroughly assessed, and the cause of dizzi-
ness should be determined to enable targeted and effect-
ive treatments.

Conclusions
Dizziness is highly prevalent among older people. There
are many and complex associations between dizziness
and factors like falls, diseases, drugs, physical perform-
ance, and activity. For most of these factors, the associa-
tions are stronger in subjects with substantial dizziness
compared with subjects with mild or no dizziness; there-
fore, it is relevant to differ between mild and substantial
dizziness symptoms in research and clinical practice in
the future. More research is needed to further explore
the causality of the relationships, and how to most ef-
fectively counteract vicious circles and reduce dizziness
in older adults.

Acknowledgments
The authors would like to thank the study nurses Gerd Martinson, Gun Karlsson
and Anna-Carin Säll Grahnat for their excellent work during data collection.

Funding
The OCTO 2 study was supported by Futurum, Jönköping, Region Jönköping
County (grant number FUTURUM-13282); and Eva och Oscar Ahrén’s
foundation. Ann-Sofi Kammerlind was supported by Futurum, Jönköping, Region
Jönköping County when working with the present study.

Availability of data and materials
Data are available from the authors on request.

Authors’ contributions
All authors participated in the design of the present study. EF and MEB were
responsible for the data collection. AK performed the statistical analysis and
made the first draft of the manuscript. All authors participated in the writing
of the manuscript, and read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The study was approved by the Regional Ethics Review board in Linköping,
Sweden (Dnr 2009/225-08), and each participant provided written informed
consent.

Author details
1Futurum, Region Jönköping County, SE-551 85 Jönköping, Sweden.
2Department of Medical and Health Sciences, Linköping University,
Linköping, Sweden. 3Institute of Gerontology, School of Health and Welfare,
Jönköping University, Jönköping, Sweden. 4Department of Natural Science
and Biomedicine, School of Health and Welfare, Jönköping University,
Jönköping, Sweden. 5Institute of Environmental Medicine, Karolinska
Institutet, Stockholm, Sweden.

Received: 21 May 2016 Accepted: 27 August 2016

References
1. Stevens KN, Lang IA, Guralnik JM, Melzer D. Epidemiology of balance and

dizziness in a national population: findings from the English Longitudinal
Study of Ageing. Age Ageing. 2008;37:300–5.

2. Weidt S, Bruehl AB, Straumann D, Hegemann SC, Krautstrunk G, Rufer M.
Health-related quality of life and emotional distress in patients with dizziness:
a cross-sectional approach to disentangle their relationship. BMC Health Serv
Res. 2014;14:317.

3. Mueller M, Strobl R, Jahn K, Linkohr B, Peters A, Grill E. Burden of disability
attributable to vertigo and dizziness in the aged: results from the KORA-Age
study. Eur J Public Health. 2014;24:802–7.

4. Geser R, Straumann D. Referral and final diagnoses of patients assessed in
an academic vertigo center. Front Neurol. 2012;3:169.

5. Shoair OA, Nyandege AN, Slattum PW. Medication-related dizziness in the
older adult. Otolaryngol Clin North Am. 2011;44:455–71.

6. Lin E, Aligene K. Pharmacology of balance and dizziness. NeuroRehabilitation.
2013;32:529–42.

7. Gassmann KG, Rupprecht R. Dizziness in an older community dwelling
population: a multifactorial syndrome. J Nutr Health Aging. 2009;13:278–82.

8. Ahearn DJ, Umapathy D. Vestibular impairment in older people frequently
contributes to dizziness as part of a geriatric syndrome. Clin Med. 2015;
15:25–30.

9. Kollen L, Frandin K, Moller M, Fagevik Olsen M, Moller C. Benign paroxysmal
positional vertigo is a common cause of dizziness and unsteadiness in a
large population of 75-year-olds. Aging Clin Exp Res. 2012;24:317–23.

10. Gananca FF, Gazzola JM, Gananca CF, Caovilla HH, Gananca MM, Cruz OL.
Elderly falls associated with benign paroxysmal positional vertigo. Braz J
Otorhinolaryngol. 2010;76:113–20.

Kammerlind et al. BMC Geriatrics  (2016) 16:159 Page 8 of 9



11. Liston MB, Bamiou DE, Martin F, Hopper A, Koohi N, Luxon L, et al. Peripheral
vestibular dysfunction is prevalent in older adults experiencing multiple
non-syncopal falls versus age-matched non-fallers: a pilot study. Age Ageing.
2014;43:38–43.

12. Ekvall Hansson E, Magnusson M. Vestibular asymmetry predicts falls among
elderly patients with multi-sensory dizziness. BMC Geriatr. 2013;13:77.

13. Whitney SL, Sparto PJ. Principles of vestibular physical therapy rehabilitation.
NeuroRehabilitation. 2011;29:157–66.

14. Arnold SA, Stewart AM, Moor HM, Karl RC, Reneker JC. The effectiveness of
vestibular rehabilitation interventions in treating unilateral peripheral vestibular
disorders: a systematic review. Physiother Res Int. 2015.

15. Colledge NR, Wilson JA, Macintyre CC, MacLennan WJ. The prevalence
and characteristics of dizziness in an elderly community. Age Ageing.
1994;23:117–20.

16. Olsson Moller U, Midlov P, Kristensson J, Ekdahl C, Berglund J, Jakobsson U.
Prevalence and predictors of falls and dizziness in people younger and older
than 80 years of age–a longitudinal cohort study. Arch Gerontol Geriatr. 2013;
56:160–8.

17. de Moraes SA, Soares WJ, Ferriolli E, Perracini MR. Prevalence and correlates
of dizziness in community-dwelling older people: a cross sectional population
based study. BMC Geriatr. 2013;13:4.

18. Perez-Jara J, Olmos P, Abad MA, Heslop P, Walker D, Reyes-Ortiz CA. Differences
in fear of falling in the elderly with or without dizzines. Maturitas. 2012;73:261–4.

19. Kammerlind AS, Fristedt S, Ernsth Bravell M, Fransson EI. Test-retest reliability
of the Swedish version of the Life-Space Assessment Questionnaire among
community-dwelling older adults. Clin Rehabil. 2014;28:817–23.

20. Honrubia V, Bell TS, Harris MR, Baloh RW, Fisher LM. Quantitative evaluation of
dizziness characteristics and impact on quality of life. Am J Otol. 1996;17:595–602.

21. Kammerlind AS, Bergquist Larsson P, Ledin T, Skargren EI. Reliability of
clinical tests and subjective ratings in dizziness and disequilibrium. Adv
Physiother. 2005;7:96–107.

22. Kammerlind AS, Ledin TE, Odkvist LM, Skargren EI. Recovery after acute unilateral
vestibular loss and predictors for remaining symptoms. Am J Otolaryngol. 2011;
32:366–75.

23. Freeman R, Wieling W, Axelrod FB, Benditt DG, Benarroch E, Biaggioni I, et al.
Consensus statement on the definition of orthostatic hypotension, neurally
mediated syncope and the postural tachycardia syndrome. Clin Auton Res.
2011;21:69–72.

24. Weber MA, Schiffrin EL, White WB, Mann S, Lindholm LH, Kenerson JG, et al.
Clinical practice guidelines for the management of hypertension in the
community: a statement by the American Society of Hypertension and
the International Society of Hypertension. J Clin Hypertens (Greenwich).
2014;16:14–26.

25. Santor DA, Coyne JC. Shortening the CES-D to improve its ability to dtect
cases of depression. Psychol Assess. 1997;9:233–43.

26. Breslau N. Depressive symptoms, major depression, and generalized anxiety:
a comparison of self-reports on CES-D and results from diagnostic interviews.
Psychiatry Res. 1985;15:219–29.

27. Guralnik JM, Simonsick EM, Ferrucci L, Glynn RJ, Berkman LF, Blazer DG, et al.
A short physical performance battery assessing lower extremity function:
association with self-reported disability and prediction of mortality and
nursing home admission. J Gerontol. 1994;49:M85–94.

28. Freire AN, Guerra RO, Alvarado B, Guralnik JM, Zunzunegui MV. Validity and
reliability of the short physical performance battery in two diverse older
adult populations in Quebec and Brazil. J Aging Health. 2012;24:863–78.

29. Cigolle CT, Langa KM, Kabeto MU, Tian Z, Blaum CS. Geriatric conditions and
disability: the Health and Retirement Study. Ann Intern Med. 2007;147:156–64.

30. Jönsson R, Sixt E, Landahl S, Rosenhall U. Prevalence of dizziness and vertigo in
an urban elderly population. J Vestib Res. 2004;14:47–52.

31. Oghalai JS, Manolidis S, Barth JL, Stewart MG, Jenkins HA. Unrecognized
benign paroxysmal positional vertigo in elderly patients. Otolaryngol Head
Neck Surg. 2000;122:630–4.

32. Klagenberg KF, Zeigelboim BS, Jurkiewicz AL, Martins-Bassetto J.
Vestibulocochlear manifestations in patients with type I diabetes
mellitus. Braz J Otorhinolaryngol. 2007;73:353–8.

33. Jauregui-Renaud K, Sanchez B, Ibarra Olmos A, Gonzalez-Barcena D.
Neuro-otologic symptoms in patients with type 2 diabetes mellitus.
Diabetes Res Clin Pract. 2009;84:e45–7.

34. Kanjwal K, George A, Figueredo VM, Grubb BP. Orthostatic hypotension:
definition, diagnosis and management. J Cardiovasc Med (Hagerstown).
2015;16:75–81.

35. Abate M, Di Iorio A, Pini B, Battaglini C, Di Nicola I, Foschini N, et al. Effects
of hypertension on balance assessed by computerized posturography in
the elderly. Arch Gerontol Geriatr. 2009;49:113–7.

36. Hale WE, Stewart RB, Marks RG. Central nervous system symptoms of elderly
subjects using antihypertensive drugs. J Am Geriatr Soc. 1984;32:5–10.

37. Hussain A, Aqil M, Alam MS, Khan MR, Kapur P, Pillai KK. A pharmacovigilance
study of antihypertensive medicines at a South delhi hospital. Indian J Pharm
Sci. 2009;71:338–41.

38. Zia A, Kamaruzzaman SB, Tan MP. Blood pressure lowering therapy in older
people: Does it really cause postural hypotension or falls? Postgrad Med.
2015;127:186–93.

39. Butt DA, Mamdani M, Austin PC, Tu K, Gomes T, Glazier RH. The risk of falls
on initiation of antihypertensive drugs in the elderly. Osteoporos Int. 2013;
24:2649–57.

40. Richardson K, Bennett K, Kenny RA. Polypharmacy including falls risk-increasing
medications and subsequent falls in community-dwelling middle-aged and
older adults. Age Ageing. 2015;44:90–6.

41. Ekwall A, Lindberg A, Magnusson M. Dizzy - why not take a walk? Low level
physical activity improves quality of life among elderly with dizziness.
Gerontology. 2009;55:652–9.

42. Lin HW, Bhattacharyya N. Balance disorders in the elderly: epidemiology and
functional impact. Laryngoscope. 2012;122:1858–61.

43. Lin HW, Bhattacharyya N. Impact of dizziness and obesity on the prevalence
of falls and fall-related injuries. Laryngoscope. 2014;124:2797–801.

44. Menant JC, Wong A, Sturnieks DL, Close JC, Delbaere K, Sachdev PS, et al.
Pain and anxiety mediate the relationship between dizziness and falls in
older people. J Am Geriatr Soc. 2013;61:423–8.

45. Staab JP, Ruckenstein MJ. Which comes first? Psychogenic dizziness versus
otogenic anxiety. Laryngoscope. 2003;113:1714–8.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Kammerlind et al. BMC Geriatrics  (2016) 16:159 Page 9 of 9


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and participants
	Dizziness measures
	Measures of potential factors influencing dizziness
	Measures of potential consequences of dizziness
	Statistical analysis

	Results
	Prevalence of dizziness
	Potential factors influencing dizziness
	Potential consequences of dizziness

	Discussion
	Conclusions
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

