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Abstract

Background: Dizziness is a common reason for seeking care, and frequently affects older persons. The aims were to
determine the prevalence of dizziness in older persons at high risk of hospitalization, to compare subjects with and
without dizziness, and to examine the effects on dizziness of a proactive primary care intervention in comparison with
conventional care after one year.

Methods: Data were derived from a prospective multicentre clinical trial in persons aged 75 and older and at high
risk of hospitalization. A baseline questionnaire included demographic data, use of aids, questions about everyday
physical activity and exercise, pain (intensity, frequency, and duration), activities of daily living measured using the
ADL Staircase, and health-related quality of life measured using the EQ-5D-3L vertical visual analogue scale. Both at
baseline and after one year, subjects were asked about dizziness, and those with dizziness answered the Dizziness
Handicap Inventory — Screening version. Subjects in the intervention group were evaluated by a primary care team
and when needed proactive care plans were established. Groups were compared using the Mann Whitney U-test or
chi-squared test.

Results: Of the 779 subjects, 493 (63%) experienced dizziness. Persons with dizziness differed regarding sex, home-
care service, aids, activities of daily living, health-related quality of life, physical activity, and pain. The intervention did
not significantly reduce the level of dizziness.

Conclusions: Dizziness is common in vulnerable older persons, and individuals with dizziness differ in several
respects. Further studies are needed employing more dizziness-specific assessment and individually tailored
interventions.

Trial registration: ClinicalTrials.gov 170608, ID: NCT03180606.
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least in primary care [3]. Dizziness frequently affects
older persons in particular [4] and is a common reason
for seeking primary care [5]. There is a great variance in
dizziness prevalence, ranging between 25-75% in dif-
ferent studies of older populations [4]. The causal and
explanatory mechanisms are multifactorial and include
both degenerative processes and different disorders of
the peripheral and central parts of the vestibular system
[4, 5], as well as medications [6, 7], and factors like avoid-
ance of movement, fear of falling and inactivity [8]. Diz-
ziness also increases the risk of falls [9, 10], health care
resource use and costs [11], as well as mortality [12, 13].

Dizziness has previously been found to be related to
the use of mobility aids [8], activities of daily living (ADL)
[14], health-related quality of life (HRQoL) [8, 15-17],
physical activity [8, 17], and pain [18] in older persons
who were primarily selected based on age in population-
based studies. However, these factors have not been
examined in relation to dizziness in older persons at high
risk of future hospitalization. To our knowledge, dizzi-
ness in relation to type of housing and use of homecare
service has not previously been studied at all.

The aims were (1) to determine the prevalence of diz-
ziness in older persons at high risk of future hospi-
talization, (2) to compare individuals with and without
dizziness regarding type of housing, homecare service,
use of mobility aids, HRQoL, ADL, physical activity, and
pain, and (3) to examine the effects on dizziness of com-
prehensive geriatric assessment and proactive primary
care medical and social interventions in comparison with
conventional care after one year.

Methods

Study design and participants

In this study secondary outcome data about dizziness
were derived from a prospective pragmatic multicentre
clinical trial with the aim of evaluating the effects of a
proactive primary care medical and social intervention
in comparison with conventional care performed at 19
primary care practices (9 intervention practices and 10
control practices) in Sweden on frail persons aged 75 and
older [19]. Subjects were selected by a statistical predic-
tion model to find individuals at high risk of unplanned
hospitalization within three months. The prediction
model was based on previous research and the principal
predictors were age, health care use, and diagnoses from
inpatient care and outpatient visits over the preceding
12 months [20]. A cut off value (risk for hospital care)
was calculated for each individual and depending on the
preferred size of the predicted population the sensitiv-
ity, specificity and positive predictive value was altered
[20]. The study took place in the county of Ostergot-
land in Sweden, and out of all residents aged 75 and over
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(N=40,728) a total sample size of 1600 individuals was
calculated, and a postal questionnaire with an invita-
tion letter was sent to 1487 persons who were still alive
when the study started. Half of the subjects received the
proactive intervention at selected primary care centres.
The other half were controls and received care as usual
in other similar primary care centres (in the same region,
matched based on number of patients listed and urban/
rural) whose staff were not aware of the control patients
[19]. When needed, relatives or caregivers could partici-
pate and provide help with filling out the questionnaire.
In total, 853 persons answered the questionnaire, and
779 had complete results for the questions about experi-
encing dizziness and were included in the present study

(Fig. 1).

Measures

The postal questionnaire at baseline included questions
regarding age, sex, type of housing, use of homecare
service, use of the mobility aids cane/crutch, walker, or
wheelchair (transformed to the six categories shown in
Table 2), and use of other aids. The following measure-
ments were included in the same questionnaire.

ADL independence/dependence was assessed using the
ADL Staircase [21] with ten ADL items (feeding, conti-
nence, transferring, going to the toilet, dressing, bathing,
cooking, shopping, cleaning, transportation). Each item
was scored on a three-point scale, giving zero (independ-
ent), one (partly dependent), and two (dependent) points,
with a total score ranging from zero (independent in all
activities) to 20 (dependent in all activities). Different
aspects of reliability and validity have been studied and
found to be good [22, 23].

HRQoL was measured using the European Quality of
Life EQ-5D-3L vertical visual analogue scale (EQ-VAS)
in the form of a thermometer ranging from zero (worst
imaginable state of health) at the bottom to 100 (best
imaginable state of health) at the top [24]. The Swedish
version of EQ-VAS has shown good test—retest reliability
(ICC (95% CI) 0.97 (0.93-0.99)) in individuals with dizzi-
ness and/or disequilibrium [25].

The results from two questions about physical activ-
ity, one about everyday physical activity and one about
exercise/sport/open-air activity in a typical week during
the previous 12 months, were combined into a four-point
physical activity scale ranging from inactive to highly
active [26].

Pain intensity over the previous week was measured
using a 100 mm visual analogue scale (VAS), a reliable
and valid scale to measure pain ranging from zero (no
pain) to 100 (worst imaginable pain) [27]. Respondents
were also asked to assess pain frequency on a five-point
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Registered patients (aged 75-109 years) N=40,728

Using a case-finding
algorithm for exclusion

and a sample size

Patients at high risk of hospitalization n=1600

calculation for inclusion

Ad mortem n=52
A

Intervention n=748

Nonparticipants n=308

No or incomplete results
for dizziness questions at
baseline n=34

Intervention n=406

Ad mortem n=61

Control n=739

Nonparticipants n=326

No or incomplete results
for dizziness questions at
baseline n=40

Control n=373

Nonparticipants n=138

Included in the baseline comparisons (n=779) between subjects
with (n=493) and without (n=286) dizziness

Nonparticipants n=137

No or incomplete results
for dizziness questions 3

,| No orincomplete results
v for dizziness questions

after one year n=30

Included in the one year comparisons (n=447) of effects on
dizziness after one year between subjects in the intervention
(n=238) and control (n=209) groups

after one year n=27

Fig. 1 Flow chart outline of the inclusion of participants in the study and the analyses

scale ranging from never to constantly, as well as pain
duration in months.

Both at baseline and after one year, subjects were asked
if they experienced dizziness (yes/no), and those with
dizziness answered the Dizziness Handicap Inventory
— Screening version (DHI-S) [28], which consists of ten
questions measuring the impact of dizziness on handicap
and quality of life. There were three response options for
each item, giving four (yes), two (sometimes) and zero
(no) points each, with a total score ranging from zero,
suggesting no handicap, to 40, indicating a severe level of
self-perceived handicap. The Swedish version of the scale
has shown good test—retest reliability (ICC (95% CI) 0.91
(0.81-0.96)), and a method error of three points in indi-
viduals with dizziness and/or disequilibrium [29].

Proactive primary care intervention

Subjects in the intervention group were approached by a
primary care team (a registered nurse and a general prac-
titioner), who evaluated social and medical conditions in
a comprehensive geriatric assessment (CGA). The team
used a CGA tool "The Primary care Assessment Tool for
the Elderly (PASTEL) [30] constructed for the project as
a help to get a holistic evaluation of the person and meet
their individual needs [20]. The tool includes questions
on dizziness and balance problems and other symptoms.
Seventy-four percent of the subjects in the interven-
tion group accepted the invitation to the CGA. All par-
ticipants had a medication review. Based on the CGA

evaluation the nurse-GP team established individual
care plans when needed according to their clinical judg-
ment. Examples of actions included initiation of home-
care, diet counselling, physical activity advice, referrals
to physiotherapist (PT) and/or occupational therapist
(OT), and advice/referrals for were to get social support
for loneliness and isolation [31]. A clinical follow-up by a
nurse after one year were reported in 345 cases, and out
of those 53 (15%) persons had been referred to a PT and
34 (10%) had been referred to an OT during that year. No
data is available on the actions taken by PT and OT or
how many sessions participants had with the PT or OT,
and no extra rehabilitation resources came with the pro-
ject. Subjects were not routinely screened for different
dizziness diagnoses and did not routinely receive vestibu-
lar rehabilitation training or other specific instructions in
managing dizziness.

Statistical analysis

Data were reported as median with interquartile range
(IQR), or as numbers with percentages. The intervention
and control groups as well as the groups with and with-
out dizziness were compared using the Mann Whitney
U-test for scale data and chi-squared test for nominal
or ordinal data. T-tests were also performed as an alter-
native to the Mann Whitney U-test and showed similar
but unreported results. The ADL Staircase was analysed
using the three-graded scale as recommended by Finge
et al. [32]. Age and sex distribution were compared with
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t-tests and chi-squared tests between the total population
receiving the invitation letter (n=1487) and the study
samples at baseline (#=779) and after one year (n=447).
Analyses were performed using IBM SPSS Statistics ver-
sion 24. Because of the large sample size when comparing
different factors between subjects with and without diz-
ziness at baseline, the p-value for the analyses in Table 2
was adjusted to the stricter p<0.001 to lower the risk of
type 1 errors. But otherwise, statistical significance was
defined as p <0.05.

Results

The analytical sample consisted of 779 participants (369
(47%) women) with a mean age of 84 (range 75-104)
years. Age and sex distribution did not differ between this
study sample (n=779) and the total population receiving
the invitation letter (n=1487). Background characteris-
tics of the subjects are presented in Table 1. Of the 779
subjects, 493 (63%) experienced dizziness (Table 1).

Comparisons between the groups with and without
dizziness

Persons with dizziness had a higher percentage of
women (p <0.001) compared to persons without dizzi-
ness, but age (p=0.045) or type of housing (»p=0.001)
did not differ significantly. Those with dizziness
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used homecare services (p<0.001), aids in general
(»p<0.001), and mobility aids (»p<0.001) to a higher
degree. There was also a higher degree of ADL depend-
ency (p<0.001), a lower degree of HRQoL (p<0.001),
and physical activity (p<0.001) in the group with diz-
ziness. Pain intensity last week (p<0.001) and pain
frequency (p<0.001) was higher among the individu-
als with dizziness, but pain duration did not differ
(»=0.243) (Table 2).

The effects of a proactive primary care intervention

on dizziness

The presence of dizziness did not differ at baseline or
after one year between the subjects in the interven-
tion (n=238) and control (n=209) groups answering
the dizziness questions both at baseline and after one
year. Age and sex distribution did not differ between
this study sample (n=447) and the total population
receiving the invitation letter (n=1487). Among those
with dizziness, there was also no difference regarding
the level of dizziness handicap measured by DHI-S at
baseline or after one year between the intervention and
control groups, and the decrease of dizziness after one
year in the intervention group was small and not sig-
nificant (p =0.052) (Table 3).

Table 1 Background characteristics and prevalence of dizziness in the total study population (n=779) at baseline

Age, years, mean (SD), min-max 84 (6), 75-104
Sex, n (%) Women 369 (47)
Men 410 (53)
Marital status, n (%) (n=766) Married/domestic partnership 381 (50)
Unmarried 103 (13)
Widow/widower 282 (37)
Type of housing, n (%) (n=772) Own house 260 (34)
Apartment 451 (58)
Serviced apartment 26 (3)
Nursing home 29 (4)
Dementia nursing home 6(1)
Homecare service (n=735) Yes, daily 148 (20)
Yes, but not daily 50 (7)
No 537(73)
Mobility aids, n (%) (n=758) None 280 (37)
Only cane/crutch 67 (9)
Only walker 189 (25)
Cane/crutch and walker 135(18)
Wheelchair and cane/crutch/walker 64 (8)
Only wheelchair 23 (3)
Dizziness, n (%) Yes 493 (63)
No 286 (37)
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Table 2 Comparison of different factors between subjects with and without dizziness at baseline
Dizziness (n=493) No P-value®
dizziness
(n=286)
Age, years, median (IQR) (n=779) 84 (9) 83 (9) 045°
Sex, n (%) (n=779) Women 263 (53) 106 (37) <.001¢
Men 230 (47) 180 (63)
Type of housing, n (%) (n=772) Own house 142 (29) 118 (41) 001¢
Apartment 298 (60) 153 (54)
Serviced apartment 20 (4) 6(2)
Nursing home 24 (5) 502)
Dementia nursing home 5(1) 1(0)
Homecare service, n (%) (n=735) Yes, daily 113 (25) 35(13) <.001°¢
Yes, but not daily 35(8) 15(5)
No 311 (68) 226 (82)
Total number of aids, median (IQR) (hn=758) 22 0(0) <.001°
Mobility aids, n (%) (n=758) None 113 (24) 167 (59) <.001°¢
Only cane/crutch 44 (9) 23 (8)
Only walker 147 (31) 42 (15)
Cane/crutch and walker 105 (22) 30(11)
Wheelchair and cane/crutch/walker 51 (11) 13 (5)
Only wheelchair 17 (4) 6(2)
ADL Staircase, sum score of dependency, median (IQR) (n=679) 5(7) 1(4) <.001°
Health-related quality of life, mm EQ-VAS, median (IQR) (n=711) 50 (25) 69 (30) <.001°
Physical activity, sum score, n (%) (n =687) Inactivity 182 (42) 71 (28) <.001°¢
Low activity 147 (34) 94 (37)
Moderate activity 87 (20) 69 (27)
High activity 16 (4) 21(8)
Pain intensity last week, mm VAS, median (IQR) (n=673) 45 (37) 32(37) <.001°
Pain frequency, n (%) (n=735) Never 30 (6) 41 (15) <.001°¢
Occasionally 143 (30) 112 (41)
Every day 177 37) 82 (30)
Several times per day 43 (9) 18 (7)
Constantly 80(17) 21(8)
Pain duration, months, median (IQR) (n = 546) 15 (28) 18 (26) 243P

2 Significant p-values are marked in bold
b Mann Whitney U-test
¢ Chi-squared test

ADL activities of daily living; EQ-VAS European Quality of life EQ-5D-3L vertical visual analogue scale; QR interquartile range; VAS visual analogue scale

Discussion

To the best of our knowledge, this is the first study focus-
ing on the prevalence of dizziness as well as differences
between those with and without dizziness and the effects
of a proactive primary care intervention for older persons
at high risk of future hospitalization. Compared to pre-
vious studies of the prevalence of dizziness in different
older populations [4], a high proportion (67%) reporting
dizziness was found in these older persons at high risk
of future hospitalization. The dizziness group was not
older than the non-dizziness group, probably because it

is mainly other factors, such as diseases and drugs, rather
than normal ageing, that explain the relationship between
dizziness and age [33]. There was a higher percentage of
women in the dizziness group in this study, and it is pre-
viously well established that dizziness is related to female
sex [34].

Dizziness in relation to type of housing and use of
homecare service has not to our knowledge been pre-
viously compared between individuals with and with-
out dizziness. But the relationships found in this study
were expected since dizziness is known to be a strong
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Table 3 Dizziness results compared between the subjects in the intervention and control groups answering the dizziness questions

both at baseline and after one year

Dizziness present or not (n =447) Intervention group (n=238) Control group (n=209) P-value
Baseline, n (%) Yes 142 (60) 130 (62) 301°
No 96 (40) 79 (38)
One-year follow-up, n (%) Yes 138 (58) 128 (61) 491¢@
No 100 (42) 81(39)
Improved (yes to no), unchanged, or Improved 26(11) 18 (9) 565°
impaired (no to yes), n (%) Unchanged 190 (80) 175 (84)
Impaired 22 (9) 16 (8)
DHI-S (n=272) (only subjects with dizziness at baseline Intervention group (n=142) Control group (n=130) p-value
included)
Baseline, median (IQR) 18 (15) 18 (16) 79 b
One-year follow-up, median (IQR) 16 (20) 18 (16) 165P
Change score, median (IQR) -2 (10) 0(10) 052°

2 Chi-squared test
b Mann Whitney U-test
DHI-S Dizziness Handicap Inventory — Screening version; IQR interquartile range

contributor to disability in the elderly [33], and dizziness
has been reported to be common among older homecare
recipients in Europe [35]. Persons with dizziness have
been found to use mobility aids to a greater degree in a
population-based study [8], and this, as well as a higher
total number of aids, was confirmed in the present study
in persons at high risk of future hospitalization. The pre-
sent study also showed a greater degree of dependency
in ADL, a lower health-related quality of life, and a lower
degree of physical activity in persons with dizziness and
high risk of future hospitalization, as has previously been
seen in population-based studies including older persons
selected on the basis of age [8, 14—17].

Pain intensity and pain frequency, but not pain dura-
tion, were higher in the individuals with dizziness in this
study. The analyses of all these three aspects, not only the
presence or absence of pain, in persons with and with-
out dizziness, are unique and a strength of this study.
Both pain and dizziness have been identified as strong
contributors to poor self-rated health among vulnerable
older persons [36]. Menant et al. [18] found that older
community-dwelling persons with dizziness were more
likely to report neck and back pain. Malmstrom et al.
[37] reported that consecutive patients, referred to a ves-
tibular or psychiatric unit who reported dizziness also
more frequently reported pain. There are several pos-
sible mechanisms behind the relationship between diz-
ziness and pain. Both symptoms might have the same
cause, for example in migraine-associated headaches and
vertigo/dizziness [38]. Pain might cause dizziness, for
example in cervicogenic dizziness because of a distur-
bance of neck proprioception. Dizziness might also cause

pain, for example due to inactivity and avoidance of head
movements.

A postal questionnaire was used for the data collec-
tion, and some participants did not answer all questions.
Therefore, there are some data missing for example in the
pain, physical activity, and ADL variables, which is a limi-
tation of the study.

The small reduced degree of dizziness seen after
one year in the intervention group was not significant
(»p=0.052), and only 2 points on DHI-S, which is below
the method error of 3 points [29]. The proactive primary
care intervention consisted of a comprehensive geriatric
assessment that was standardized and given to all partici-
pants, but the following interventions were tailored and
given according to the individual needs of the partici-
pants and based on the clinical judgement of the team.
It is a limitation that the study was not randomized since
there may be unknown differences between the prac-
tices. But the control group received usual care and did
not come for any extra visits because of the study, which
is a strength of the study. Information about specific
actions given to the participants was not gathered, which
is a limitation. Common actions included, for example,
evaluation of medication and physical activity advice
[19], and these interventions could be expected to reduce
dizziness symptoms because dizziness is related to both
use of many medications and some specific medications
[6, 7] as well as inactivity [8]. Few participants received
physical therapy so this was not one of the most com-
mon interventions, which is also a limitation of the study.
Also, the actions taken within physical therapy were indi-
vidual and a spectrum from one assessment with advice
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to a longer session of training individual or in a group
might have been used. The effect on dizziness would
probably have been greater if vestibular rehabilitation
[39] and other physical therapy interventions had been
given more extensively to the participants in this study.

Stam et al. [40] evaluated the effectiveness of a multi-
factorial intervention for dizziness in older people who
were consulting their general practitioner about dizzi-
ness. The intervention consisted of medication adjust-
ment in cases of fall-risk-increasing drugs and/or stepped
mental health care in cases of anxiety/depression, and/or
exercise therapy in cases of impaired functional mobil-
ity, and the control group received usual care. The results
showed no significant intervention effect on dizziness,
and adherence to the multifactorial intervention was low,
especially in participants eligible for more than one inter-
vention [40]. A qualitative study in primary care showed
that older persons with chronic dizziness have needs that
are not met by health care [41]. Parry et al. [42] found
that unmet needs were targeted with a multidisciplinary
and multifactorial assessment when fall risk, syncope, or
dizziness were found in an initial screening. It is there-
fore important to always ask older vulnerable patients in
primary care about dizziness, and to provide dizziness-
specific assessment and individually tailored interven-
tions based on the individual causes of dizziness in order
to decrease the negative consequences of this frequent
symptom.

Conclusions

Dizziness is common in older persons who are judged to
have a high risk of future hospitalization based on high
age, health care use, and number of diagnoses over the
preceding 12 months. Individuals with dizziness in our
study differed regarding sex, use of homecare service
and aids, ADL, HRQoL, physical activity, and pain com-
pared to those without dizziness. A proactive primary
care intervention did not significantly reduce the level
of dizziness handicap after one year. Further studies are
needed employing more dizziness-specific assessment
and individually tailored interventions based on the indi-
vidual causes of dizziness in vulnerable older dizziness
patients in primary care.
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