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Background: Dizziness is a very common symptom and is usu-
ally managed in primary care. Vestibular rehabilitation for dizzi-
ness is a simple treatment that may be suitable for primary care
delivery, but its effectiveness has not yet been determined.

Objective: To evaluate the effectiveness of nurse-delivered ves-
tibular rehabilitation in primary care for patients with chronic
dizziness.

Design: Single-blind randomized, controlled trial.

Setting: 20 general practices in southern England.

Patients: 170 adult patients with chronic dizziness who were
randomly assigned to vestibular rehabilitation (n � 83) or usual
medical care (n � 87).

Intervention: Each patient received one 30- to 40-minute ap-
pointment with a primary care nurse. The nurse taught the patient
exercises to be carried out daily at home, with the support of a
treatment booklet.

Measurements: Primary outcome measures were baseline,
3-month, and 6-month assessment of self-reported spontaneous

and provoked symptoms of dizziness, dizziness-related quality of
life, and objective measurement of postural stability with eyes
open and eyes closed.

Results: At 3 months, improvement on all primary outcome
measures in the vestibular rehabilitation group was significantly
greater than in the usual medical care group; this improvement
was maintained at 6 months. Of 83 treated patients, 56 (67%)
reported clinically significant improvement compared with 33 of
87 (38%) usual care patients (relative risk, 1.78 [95% CI, 1.31 to
2.42]).

Limitations: Psychological elements of the therapy may have
contributed to outcomes, and the treatment may be effective only
for well-motivated patients.

Conclusions: Vestibular rehabilitation delivered by nurses in
general practice improves symptoms, postural stability, and dizzi-
ness-related handicap in patients with chronic dizziness.
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Dizziness is a very common symptom, with a prevalence
as high as 25% in the general population (1, 2). One

in 10 working-age adults report some degree of handicap
due to dizziness (2); 2% experience chronic, frequent, sub-
stantially handicapping episodes (3). More than 1 in 5
people older than 60 years of age have current dizziness
that has led to substantial disability, medical consultation,
or medication use (4). Dizziness is also associated with
falls, fear of falling, and loss of independence in older peo-
ple (5, 6).

The most common cause of dizziness presenting in
primary care is peripheral vestibular disorder. Psychiatric
factors, which often accompany medical disorders, are also
common causes. Serious cardiovascular or neurologic dis-
ease is rare (1, 7–11). A multifactorial syndrome is com-
mon in older people (12). Because of the numerous causes,
patients may present in various specialties, but most are
managed in primary care (8). Treatment typically consists
of reassurance and antivertiginous and antiemetic drugs to
relieve symptoms (8, 13–15). However, several reviews of
the management of dizziness have concluded that no med-
ication in current use has well-established curative or pro-
phylactic value or is suitable for long-term palliative use.
These reviews have called for evaluation of an exercise-
based form of treatment known as vestibular rehabilitation
(14–16).

The central element of vestibular rehabilitation is a

program of graded exercises that consist of eye, head, and
body movements designed to stimulate the vestibular sys-
tem. This stimulation promotes central compensation,
which is neurologic adaptation to the altered input from
the damaged labyrinth (13, 17, 18). These exercises also
help patients to overcome fear and avoidance of activities
that elicit disorientation and to regain skill and confidence
in balance (19). Studies in secondary care (for example,
otolaryngology, neurootology, or balance centers) have
provided some evidence that vestibular rehabilitation may
be an effective treatment for dizziness resulting from vari-
ous conditions, including peripheral vestibular disorder,
benign paroxysmal positional vertigo, anxiety, multifacto-
rial dizziness in the elderly, and head injury (20–26).
However, to date, no randomized, controlled trials of ves-
tibular rehabilitation that conform to Consolidated Stan-
dards of Reporting Trials (CONSORT) criteria (27) have
been reported; therefore, the efficacy and effectiveness of
vestibular rehabilitation remain difficult to estimate. For
example, some studies do not use intention-to-treat analy-
sis (20, 22–26), some have very few participants in trials
(21, 22), and some use unpublished subjective outcome
measures rather than measures with known reliability and
validity (21, 25, 26).

Currently, vestibular rehabilitation is rarely made
available to the many patients who are managed at the
primary care level. It is a simple therapy with no require-
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ment for equipment; therefore, if effective, it would be
highly suitable for more widespread provision in primary
care. An earlier nonblinded randomized, controlled trial
(28) has provided a preliminary positive evaluation of the
efficacy of vestibular rehabilitation in a primary care sam-
ple that involved patients with various causes of the disor-
der. After 2 home visits from a research nurse with special-
ist training in vestibular rehabilitation, the treatment group
demonstrated a decrease in symptom severity, reduced
handicap, and better postural control (28). In the present
study, we assessed the effectiveness of a single session of
vestibular rehabilitation delivered by primary care nurses.

METHODS

Design
We used a single-blind randomized, controlled design

to compare vestibular rehabilitation with usual medical
care. Participants were assessed at baseline and then ran-
domly assigned to the intervention group. At 3 months, a
research assistant who was blinded to treatment status re-
assessed each participant. In a single crossover design (29),
during the next 3 months, the usual medical care group
received vestibular rehabilitation, and both groups were
reassessed by the blinded research assistant at 6 months.
The South and West Local Research Ethics Committee
and the South East Local Research Ethics Committee ap-

proved the study, and all participants gave signed informed
consent.

Participants
We recruited participants in 2001 and 2002 from 20

general practices within a 30-mile radius of Southampton,

Figure 1. Vertigo Symptom Scale (short form).

Context

Chronic dizziness is a common and difficult to manage
symptom among primary care patients. Vestibular rehabili-
tation exercises improve symptoms in some patients, but
primary care settings infrequently use this treatment.

Contribution

The authors randomly assigned patients to a 30- to 40-
minute session during which a nurse in a primary care
setting taught them vestibular exercises or to a control
group. Patients assigned to the nurse intervention had sig-
nificantly greater improvement in dizziness symptoms than
patients in the control group.

Implications

Nurse-delivered vestibular rehabilitation is a feasible and
effective treatment option for primary care patients with
chronic dizziness.

–The Editors
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United Kingdom, and included inner-city, suburban, and
rural practices. Participating practices had participants with
varying levels of social deprivation, as assessed from census
data (Jarman scores [30] ranged from �6.49 to 29.11;
mean, 8.65). Practice staff used the medical records in the
practice to identify all patients with dizziness during the
past 2 years. After we screened for exclusion criteria, pa-
tients were invited by letter to participate in the study.
Practices used the following search terms to identify poten-
tially suitable patients from their computerized databases
(terms used varied according to how patient data were re-
corded by the practice): vertigo, dizziness, Ménière disease,
ENT [ear, nose, throat] referral, balance problems, vestibu-
lar, prochlorperazine, cinnarizine, betahistine, and diuretics.
Patients could also be directly recruited by their general
practitioner, and posters displayed in practices informed
patients that they could ask to participate. Exclusion crite-
ria were as follows: identifiable nonlabyrinthine cause of
dizziness in patient records, duration of dizziness less than
2 months during the past 2 years, medical contraindica-
tions for making required head movements (for example,
severe cervical disorder), and serious comorbid conditions
(for example, life-threatening condition or progressive cen-
tral disorder). Before randomization, we also excluded pa-
tients if they were no longer found to be dizzy at the

baseline assessment or if none of the rehabilitation exercises
provoked dizziness. In this context, the rehabilitation exer-
cises served as a screening test to identify patients with
movement-provoked dizziness, which is typical of vestibu-
lar imbalance and should therefore respond to vestibular
rehabilitation.

After baseline assessment to confirm eligibility and ob-
tain data for stratification, participants were randomly as-
signed by an administrative assistant with no previous con-
tact with the patient. Allocation, concealed in opaque
sealed envelopes, was based on block randomization within
practice (block size, 4) after stratification for severity of

Figure 2. Participants at each stage of the trial.

Table 1. Steps of Nurse-Delivered Vestibular Rehabilitation*

Step Content

1 Nurse explains the rationale for vestibular rehabilitation, eliciting
and addressing any doubts and concerns about dizziness and
vestibular rehabilitation (for example, How can vestibular
rehabilitation reduce my dizziness? Can it cause me any
harm?).

2 Nurse describes and takes the patient through the set of
standard head and eye exercises (consisting of moving the
head as far and fast as comfortably possible, first from side to
side and then up and down, with eyes open with and
without fixation and with eyes closed) (Appendix 1 video,
available at www.annals.org).

3 Nurse asks the patient to identify and record in the booklet
(Appendix 3A, available at www.annals.org) a suitable home
location and 2 times during which the patient can do the
exercises every day.

4 Nurse teaches the patient how to monitor recovery by using
standardized exercises and dizziness ratings recorded weekly
in the booklet; the nurse then teaches the patient to tailor
the intensity and difficulty of the exercises he or she carries
out to his or her stage of recovery (for example, perform
movements slowly while sitting when the level of provoked
symptoms is high and then perform them faster, standing, or
walking as provoked symptoms lessen).

5 Nurse helps the patient to select daily activities to encourage
physical and psychological adaptation in everyday situations
(for example, walking, traveling, or participating in sports).

6 Nurse suggests additional customized exercises, as necessary, to
treat particular forms of dizziness or imbalance (for example,
induced by position or visual motion).

7 Nurse advises on how to anticipate and cope with obstacles to
adherence (for example, transient increases in symptoms due
to illness, fatigue, or stress).

8 Patient carries out exercises and activities daily at home, as
specified in steps 2, 3, 5, and 6, for a period of 12 weeks (or
until exercises provoke no dizziness); the patient monitors
and adjusts the program as instructed in step 4.

9 Nurse provides support and advice in 2 follow-up telephone
calls, 1 and 3 weeks after the initial session covering steps
1–7. The follow-up consists of checking and encouraging
adherence, asking the patient to report the latest ratings of
provoked symptoms, and using this information to
recommend tailored changes in the exercise regimen.

10 Patient continues to carry out exercises and activities daily at
home as specified in steps 2, 3, 5, and 6 (monitoring and
adjusting the program as instructed in step 4), for 3 months
or until dizziness no longer provoked by any movement.

* Steps 1–7 are delivered in the initial 30–40 minutes.
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symptoms on the Vertigo Symptom Scale–Short Form
(28) (Figure 1) (low severity, �12 points; high severity,
�12 points). On the basis of findings from the previous
primary care study (28), we estimated that with a sample
size of 86 patients per group, we should be able to detect
an effect size of 0.5 on the Vertigo Symptom Scale–Short
Form with a 2-tailed significance level of 5% and 90%
power. After we made the exclusions (Figure 2), 87 pa-
tients were randomly assigned to the usual medical care
group and 83 were assigned to the treatment group.

Intervention
The nurses (n � 23) attended a single half-day group

training session at which they learned how to teach pa-
tients to carry out vestibular rehabilitation exercises at
home (Table 1 and Appendix 1 video; all appendix mate-
rial is available at www.annals.org). For a full description of
the materials used by nurses, see Appendix 2A (rationale
for nurse and patient education), Appendix 2B (workshop
structure for nurse training), Appendix 2C (schedule for
vestibular rehabilitation sessions), and the Appendix Fig-
ure (patient therapy monitoring sheet). The vestibular re-
habilitation program was focused on a professionally de-
signed treatment booklet for patients (Appendix 3A
[booklet] and Appendix 3B [supplement to booklet for
patients with Ménière disease]) and was developed by using
principles of behavior change derived from theory and re-
search on adherence (techniques included eliciting and ad-
dressing concerns, providing evidence of efficacy, requiring
the patient to make a specific goal plan and written com-
mitment, monitoring and reinforcing progress, and teach-
ing skills to cope with setbacks) (31, 32). Patients were
actively involved in adapting the exercise program to suit
their symptoms, capabilities, and lifestyle. Nurses saw pa-
tients individually for 30 to 40 minutes to take them

through the booklet and gave additional support and ad-
vice by telephone at 1 and 3 weeks after this initial session
(Appendix 2C). Participants in both groups remained free
to continue their usual medical care, including use of med-
ications and referral to specialties.

Outcome Measures
The primary outcome measures were self-reported

spontaneous and provoked symptoms of dizziness, dizzi-
ness-related quality of life, and objective measurement of
postural stability with eyes open and eyes closed. Sponta-
neous symptoms were evaluated with the Vertigo Symp-
tom Scale–Short Form (28), a questionnaire that assesses
the frequency of 15 dizziness-related symptoms during the
past month on a 5-point scale. Clinically significant change
on this questionnaire was defined as a change in score of at
least 3 points. We measured quality-of-life effects of dizzi-
ness by the Dizziness Handicap Inventory (33), which con-
sisted of 25 items rated on a 3-point scale.

Postural stability was assessed by using the Balance
Performance Monitor (SMS Technologies, Harlow,
United Kingdom), a portable device that measures move-
ments of the center of pressure induced by the sway of the
individual when standing still on a footplate equipped with
pressure sensors. The measure used was mean sway path
(23) in millimeters (that is, total movement of the center of
pressure during a 30-second trial), summed over 2 trials
with eyes open and 2 trials with eyes closed. If a participant
could not complete the test, his or her data were coded as
missing because an accurate sway path could not be as-
signed.

Provoked symptoms were assessed by asking partici-
pants to rate their dizziness on a scale of 0 (no symptoms)
to 2 (marked dizziness) after performing a standardized set
of head movements. If the movements could be done with-

Table 2. Comparison of Primary and Secondary Outcome Measures at 3-Month Follow-up, Adjusted for Baseline Levels*

Measure† Patients with
Baseline Data,
n

Patients with
Missing Data,
n‡

Score for Outcome Measure Difference between Groups§ P Value�

Vestibular
Rehabilitation
Group

Usual Medical
Care Group

Primary outcome measures
Vertigo Symptom Scale 170 13 9.88 � 0.76 13.3 � 0.74 �3.48 (�5.59 to �1.38) 0.001
Movement-provoked dizziness 169 17 14.55 � 1.19 20.69 � 1.14 �6.15 (�9.40 to �2.90) 0.001
Postural stability, eyes open 168 20 528.71 � 19.68 593.71 � 18.98 �65.00 (�119.01 to �11.00) 0.019
Postural stability, eyes closed 160 20 731.95 � 32.05 854.25 � 30.48 �122.29 (�209.85 to �34.74) 0.006
Dizziness Handicap Inventory 170 18 31.09 � 1.52 35.88 � 1.48 �4.78 (�8.98 to �0.59) 0.026

Secondary outcome measures
Short Form-36 (physical

functioning) 169 17 27.14 � 0.47 25.95 � 0.45 1.18 (�0.09 to 2.46) 0.069
HADS (anxiety) 170 18 6.22 � 0.28 6.92 � 0.28 �0.70 (�1.48 to 0.08) 0.079
HADS (depression) 170 18 4.42 � 0.07 4.41 � 0.07 0.01 (�0.19 to 0.21) �0.2

* HADS � Hospital Anxiety and Depression Scale. Values with a plus/minus sign are the mean (�SE).
† For all measures except Short Form-36, lower values indicate better functioning (that is, reduction in symptoms or disability).
‡ The number of participants with missing data includes those who dropped out of the trial.
§ For all measures except Short Form-36, a reported negative between-group difference indicates greater improvement in the vestibular rehabilitation group. The differences
reported here have been rounded.
� Between-group differences in outcome at 3 months, adjusted for baseline by using analysis of covariance.
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out provoking symptoms while seated, they were repeated
while standing. A constant of 3 was added to the score for
movements that could not be performed while standing,
and a maximum score of 6 was assigned if the movements
could not be completed. Scores were summed across 6 sets
of movements (head shake and head nod, with eyes open,
eyes fixated on a stable point, and eyes closed).

Secondary outcome measures were anxiety and depres-
sion, assessed by the Hospital Anxiety and Depression
Scale (34), and scores on the physical functioning scale of
the Medical Outcomes Study Short Form-36 quality-of-
life questionnaire (35). At baseline, we also recorded de-
mographic characteristics (age, sex, most recent occupa-
tion, or occupation of spouse if not in paid employment),
duration of dizziness, and use of medication for dizziness;
after treatment, the questionnaire asked about adherence to
therapy. Occupation was categorized by using the National
Statistics Socio-economic Classifications. We could not
classify the occupations of 10 people.

We mailed the questionnaires for self-completion be-
fore the visits of the blinded research assistant. This assis-
tant assessed provoked symptoms and postural stability at
baseline and at 3 and 6 months and followed up in person
on missing data on the questionnaire. If any participants
inadvertently indicated which group they were in, the re-
searcher recorded that the blinding procedure had been
unsuccessful in this case.

Statistical Analysis
The administrative assistant entered the data, which

was double-checked by the research assistant. The trial was

analyzed on an intention-to-treat basis, using SPSS statis-
tical software, version 11.00 (SPSS Inc., Chicago, Illinois).
For participants lost to follow-up (Figure 2) and other
missing data (Tables 2 and 3), we brought forward the
score from baseline, imputing no change.

We compared the groups at baseline by using chi-
square and t-tests. We then compared group outcomes at 3
months, after adjustment for the baseline level of the out-
come measure, by using analysis of covariance. We calcu-
lated within-group changes on outcome measures between
the 3-month and 6-month follow-up (with CIs) to evaluate
whether treatment effects were maintained in the interven-
tion group 3 months after the end of the intervention and
whether treatment effects were observed in the usual med-
ical care group after those participants had also received the
intervention.

Role of the Funding Source
The funding source approved the original design of

the study through a process of peer review but had no role
in the collection, analysis, or interpretation of the data or
in the decision to submit the manuscript for publication.

RESULTS

Table 4 shows baseline characteristics of participants
in the 2 groups. The groups did not differ significantly on
any variable at baseline (P � 0.2 for all variables). The
average duration of dizziness was more than 8 years. Diag-
noses recorded by primary care staff were vertigo of un-
known cause (n � 40), dizziness of unknown cause (n �

Table 3. Mean Changes in Outcome Measures between 3-Month and 6-Month Follow-up*

Measure† Vestibular Rehabilitation Group Usual Medical Care Group

Patients, n Mean Change during
Postintervention Period
(95% CI)

P
Value§

Patients, n Mean Change before and
after Study (95% CI)

P
Value§

With
Baseline
Data

Baseline
Data
Missing‡

With
Baseline
Data

Baseline
Data
Missing‡

Primary outcome
measures

Vertigo Symptom Scale 83 16 0.66 (�0.61 to 1.94) �0.2 87 14 �2.49 (�4.15 to 0.83) 0.004
Movement-provoked

dizziness
82 21 0.28 (�1.76 to 2.32) �0.2 87 16 �9.24 (�11.94 to �6.54) 0.001

Postural stability, eyes
open

82 13 39.09 (�3.69 to 81.86) 0.073 86 14 �28.00 (�92.04 to 36.05) �0.2

Postural stability, eyes
closed

76 13 �15.45 (�51.96 to 21.06) �0.2 84 14 �73.19 (�125.34 to �21.04) 0.007

Dizziness Handicap
Inventory

83 15 �0.42 (�3.03 to 2.18) �0.2 87 14 �6.67 (�9.74 to 3.59) 0.001

Secondary outcome
measures

Short Form-36 (physical
functioning)

83 15 �1.13 (�2.04 to �0.23) 0.015 87 15 �1.34 (�2.30 to 0.39) 0.006

HADS (anxiety) 83 15 �0.11 (�0.71 to 0.50) �0.2 87 14 �0.90 (�1.44 to 0.35) 0.001
HADS (depression) 83 15 �0.13 (�0.68 to �0.42) �0.2 87 14 �0.48 (�0.99 to 0.02) 0.059

* This time period represents a postintervention follow-up period for the group that was given vestibular rehabilitation during the first 3 months of the study and a pre–post
comparison for the group that received usual medical care during the first 3 months of the study. HADS � Hospital Anxiety and Depression Scale.
† For all measures except Short Form-36, negative values indicate improvement in functioning (that is, reduction in symptoms or disability).
‡ The number of participants with missing data includes those who dropped out of the trial.
§ Significance of paired t-test.
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31), Ménière disease (n � 16), labyrinthitis (n � 15), be-
nign positional vertigo (n � 9), vestibular imbalance or
disorder (n � 4), vestibular neuronitis (n � 3), and oto-
logic disorder (n � 5). No diagnosis was recorded for 47
patients. Nearly half of the participants (83 of 170) re-
ported that they were currently taking antivertiginous or
antiemetic medication (chiefly betahistine, prochlorpera-
zine, or cinnarizine), but only 5 of 170 participants (3%)
had previously been offered vestibular rehabilitation.

At the 3-month follow-up, improvement on all pri-
mary outcome measures was significantly greater in the
vestibular rehabilitation group than in the usual medical
care group (Table 2). These findings remained significant
when we repeated the analyses while omitting the partici-
pants (48 of 170 [28%]) who had inadvertently given some
potential clue to the research assistant about their treat-
ment status. The relative risk for clinically significant im-
provement in scores on the Vertigo Symptom Scale in the
vestibular rehabilitation group compared with the usual
medical care group was 1.78 (95% CI, 1.31 to 2.42); 56 of
83 patients (67%) in the vestibular rehabilitation group
reported improvement compared with 33 of 87 (38%) in
the usual medical care group. At baseline, all participants
had provoked symptoms after head movement, but at the

3-month follow-up, 19 of 82 patients (23%) in the vestib-
ular rehabilitation group had no provoked symptoms at all
compared with 5 of 87 patients (6%) in the usual medical
care group (relative risk, 4.03 [CI, 1.58 to 10.30]).

Six-month follow-up (Table 3) of the group given ves-
tibular rehabilitation during the first 3 months of the study
showed that improvement obtained during treatment was
maintained during the subsequent 3 months (that is, sig-
nificant deterioration did not occur on any measure except
the Short Form-36). The usual medical care group received
vestibular rehabilitation during this period and improved
significantly on 6 of the 8 outcome measures. At the
6-month follow-up, the groups did not differ significantly
on any measure (P � 0.15).

Self-reported adherence was fair, with 120 of 170 par-
ticipants (71%) reporting carrying out the exercises most
days of the week; only 93 of 170 (55%) continued with the
exercises for at least 9 weeks or until their symptoms
ceased. Telephone counseling was given to 146 of 170
patients (85%) 1 week after their initial therapy session and
to 130 of 170 patients (76%) 3 weeks after the first session.
No serious medical problems that may have been related to
participants’ dizziness were reported by patients or nurses
during the trial. Seven participants reported minor, tran-
sient side effects: cervical symptoms (n � 4), feelings of
nausea (n � 1), a pricking sensation in the feet (n � 1),
and pressure in the head (n � 1).

DISCUSSION

Our findings indicate that vestibular rehabilitation in-
troduced and supervised by nurses in primary care can
reduce symptoms, disability, and handicap resulting from
chronic dizziness, and this improvement is maintained for
at least 3 months after treatment. More than two thirds of
patients in the intervention group reported a clinically sig-
nificant improvement in symptoms after treatment com-
pared with just over one third of the usual medical care
group. In addition, almost 4 times as many treated patients
as controls had no provoked symptoms at all. These results
are similar to those achieved in secondary care; compensa-
tion is often partial (13), and although some trials of sec-
ondary care treatment report slightly better recovery rates,
these studies were based on more highly selected samples of
patients who were more likely to respond well, did not
include dropouts or nonadherent participants in their anal-
yses, or did not use blind evaluation (20–26).

A limitation of this study is that participants could not
be blinded to treatment status, and most of the outcome
measures were based on subjective reports. Consequently,
reported improvement could be due to nonspecific psycho-
logical effects of therapy, which are common in dizzy pa-
tients. Although psychological improvement is an antici-
pated and welcome outcome of vestibular rehabilitation
(19), the pattern of results is more consistent with a spe-
cific treatment effect on vestibular symptoms. Treatment

Table 4. Baseline Characteristics of Participants Allocated to
Vestibular Rehabilitation and Usual Medical Care during the
First 3 Months of the Trial*

Characteristic Intervention Group

Vestibular
Rehabilitation
(n � 83)

Usual Medical Care
(n � 87)

Age 62.93 � 15.21 61.01 � 14.42
Duration of dizziness, mo 98.00 � 141.48 101.01 � 135.25
Women, n (%) 59 (71) 62 (71)
Occupation, n (%)

Managerial or professional 39 (36) 33 (22)
Intermediate 18 (23) 23 (28)
Routine or semiroutine 21 (27) 26 (32)

Patients taking medication
for dizziness, n (%) 44 (53) 43 (49)

Patients who had previously
undertaken balance
retraining, n (%) 3 (4) 2 (2)

Baseline score for outcome
measures

Vertigo Symptom Scale 16.57 � 11.28 14.70 � 9.21
Movement-provoked

dizziness 27.28 � 5.72 26.56 � 7.64
Postural stability, eyes

open 586.49 � 249.27 561.38 � 278.66
Postural stability, eyes

closed 897.99 � 459.94 820.27 � 422.45
Dizziness Handicap

Inventory 40.98 � 22.52 37.89 � 19.74
Short Form-36 (physical

functioning) 65.67 � 30.30 69.37 � 27.28
HADS (anxiety) 7.37 � 4.60 7.24 � 4.66
HADS (depression) 3.77 � 3.10 3.48 � 2.67

* Values with a plus/minus sign are the means (�SD). HADS � Hospital Anxiety
and Depression Scale.
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effects were strongest for symptoms and handicap directly
related to balance system dysfunction (provoked and spon-
taneous vestibular symptoms and dizziness-related handi-
cap) and were weak or nonsignificant for measures of gen-
eral physical and psychological well-being (anxiety,
depression, and physical functioning). Objective measures
of postural stability also confirmed improvement after
treatment, and the greater improvement in stability with
eyes closed than with eyes open is consistent with a reduc-
tion in vestibular imbalance (21, 23, 36).

An additional limitation is that the participants were a
largely self-selected subsample of those with dizziness in
primary care. Because the success of vestibular rehabilita-
tion relies on the willingness of patients to practice daily
head movements that will initially make their symptoms
worse, this treatment could be less effective when pre-
scribed than in our volunteers. For ethical reasons, we were
obliged in our recruitment letter to emphasize that initial
side effects were to be expected and recovery was likely to
be partial. Allowing patients offered this treatment to have
an equally realistic appreciation of its benefits and draw-
backs may maximize effectiveness by ensuring that only
those who are as committed as our participants accept
treatment.

Because nurse-delivered vestibular rehabilitation in
primary care involves only a single, brief consultation, it
would be valuable to determine its cost-effectiveness rela-
tive to the current alternatives of medication or specialist
treatment. Definitive diagnoses for dizziness are frequently
not recorded in primary care, and initial assessments are
typically insufficient to exclude serious causes of dizziness.
Therefore, an important feature of our design was that all
patients remained free to seek concurrent consultations
and treatment from other health professionals, including
specialists. Although diagnosis was unrelated to treatment
outcome in the only previous primary care study of vestib-
ular rehabilitation (28), it would be useful to identify the
proportions and disease characteristics of patients who can
be safely and effectively managed solely in primary care and
those who require specialist care. Relevant characteristics
could include cause (for example, some central and recur-
rent disorders are likely to benefit from specialist assess-
ment and management) and comorbid conditions (for ex-
ample, patients with a stiff or painful neck that limits their
ability to perform the exercises might benefit from physio-
therapist involvement).

For the primary care physician, dizziness presents a
frustrating condition with few treatment options. In an
aging population, this is a growing problem that contrib-
utes to the morbidity, mortality, economic costs, and re-
duced quality of life associated with falling and fear of
falling in later life (5, 6, 37). We believe that our study is
the first large-scale trial of vestibular rehabilitation that
conforms to CONSORT criteria, tests the effectiveness of
vestibular rehabilitation for a heterogeneous primary care
sample with dizziness due to various causes, and evaluates

whether practice staff with minimal training can appropri-
ately select and treat patients. Our study provides a sub-
stantive demonstration that it is feasible to offer an effec-
tive, inexpensive treatment to patients with dizziness in
primary care. In our sample, the mean duration of partic-
ipants’ dizziness was 8 years, and fewer than 3% of patients
had previously been offered vestibular rehabilitation. A sin-
gle, brief session with the nurse was sufficient to signifi-
cantly reduce symptoms, handicap, and postural instability
resulting from dizziness. We have demonstrated that nurses
in primary care can effectively perform vestibular rehabili-
tation after a half day of training by using a booklet that
supports both nurse and patient in understanding and ap-
propriately tailoring the therapy. Our findings also indicate
that, despite the difficulty of diagnosis, general practitio-
ners can identify patients who can safely benefit from re-
habilitation in primary care.
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APPENDIX 2A: RATIONALE FOR NURSE AND PATIENT

EDUCATION

The patient booklet has been designed to:
a) answer frequently asked questions regarding the rationale

for therapy and its likely effects;
b) help the patient to tailor the therapy to suit their symp-

toms, capabilities and lifestyle;
c) help the patient to adhere to therapy by setting definite

objectives and monitoring progress.
Although the booklet is largely self-explanatory, patients are

likely to need personal reassurance and encouragement in order
to feel sufficiently confident and motivated to deliberately carry
out activities that provoke dizziness in order to recover. The aim
of the training session with the nurses is to:

a) provide them with sufficient knowledge about the therapy
to reassure and guide patients;

b) teach some basic psychological techniques for helping
patients to adhere to the therapy.

The training session takes one half-day, and alternates
going through each section of the patient booklet with oppor-

tunities for the nurses to role play a set of typical patient cases
(which they find particularly helpful—as trainer I generally
left the room during these to reduce embarrassment, but then
discussed any queries arising when I returned). It is helpful if
the trainer for these sessions has some expertise in vestibular
rehabilitation, and its psychological aspects, but a bibliogra-
phy is given below for those who do not. It is also helpful to
provide nurses and patients with evidence of the efficacy of
the therapy, to eliminate any scepticism (e.g. descriptions by
patients, published trials). There is also a summary sheet to
guide nurses through their patient session and remind them
what they need to check in terms of patient understanding
and concerns; they can practice using this for their role play
sessions.

The training session is based on the same psychological tech-
niques as the booklet, i.e. it is important to elicit, acknowledge
and address nurses’ concerns about whether they can do this
effectively, first demonstrate and then allow them to practice the
techniques, provide them with a structure for ensuring adherence
to the method as demonstrated (e.g. guidelines/checklist for pa-

Appendix Figure. Patient therapy monitoring sheet.
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tient sessions), and provide positive social support, with the
promise of follow-up advice if needed.
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Useful Internet Sources
www.vestibular.org/compensation.html
www.menieres.co.uk/vertigo_and_dizziness.html (can down-

load L. Yardley “Vertigo and Dizziness” from this site; this is a
book describing the experience and causes of dizziness in terms
many patients and beginning therapists find useful, with clear
explanations for the many different symptoms and provocative
factors).

APPENDIX 2B: WORKSHOP STRUCTURE FOR NURSE

TRAINING

9:15–9:30 Introduce training team. Explanation of structure
of workshop.

9:30–9:50 Explanation of balance system and rationale for
therapy (i.e. pages 1-3 of booklet). From this part of the training
nurses should learn how movement initially provokes dizziness
but then produces compensation. They should be able to reassure
patients that it is suitable for many causes of dizziness and has
been proven effective, but they should also learn what (rare)
danger signs to alert patients to.

9:50–10:30 Exercise 1. Fostering appropriate attitudes and
expectations.

Form trainees into groups of three. Each group member in
turn should take 10 minutes to act as:

a) therapist, explaining balance system and rationale for
therapy, and checking for understanding/agreement

b) patient (with concerns the therapist must uncover)
c) observer, timing explanation, and checking:
Y explanation of key points
Y use of clear and simple language
Y provision of good examples
Y elicitation of patient perspective
Y addressing patient concerns
Constructive feedback should then be provided briefly to

“therapist” by observer and “patient.”
10:30–10:50 Explanation of how to carry out basic exer-

cises, demonstrating each and asking trainees to do each one

(check they do them correctly, at right speed and with sufficient
head movement). Explanation of how patient should select exer-
cises, record them in booklet, and update selection each week.

10:50–11:10 TEA BREAK (20 minutes) and general discus-
sion

11:10–11:30 Explanation of special exercises and “general
activities.” Include rationale for these: a) need to practice specific
situations and activities provoking dizziness (e.g. positional or
visual vertigo) and b) need to become accustomed to dizziness in
real-life situations.

11:30–11:45 Discussion of psychological aspects of therapy
and encouraging adherence.

Explain importance of eliciting, acknowledging and address-
ing patient’s concerns (first part of booklet). Then explain need
to teach patient techniques for encouraging adherence, including:
making explicit commitment (when will do exercises, which
ones); setting gradual, achievable goals and monitoring progress;
selecting activities that will suit them; anticipating/overcoming
setbacks (especially increases in dizziness, problems with stiff
neck—just do exercises more gently until eases but must still do
regularly), including seeking support from family and therapist.

11:45–12:15 Exercise 2. Encouraging adherence.
In groups of three, trainees should take turns as above. The

role of the “therapist” this time is to undertake the relapse pre-
vention part of the therapy session.

12:15–12:30 General discussion and questions.

Patient A, Exercise 1
You are a 60 year old woman who has had head movement

provoked dizziness for ten years. The dizziness is mildly unpleas-
ant—bad enough to stop you making quick movements—and
you have given up the active pastimes you previously enjoyed
with your partner (vigorous walking and dancing). You do not
work and no essential activities are prevented by the dizziness.
You have simply accepted the dizziness as just an inevitable part
of the slowing down process of getting older. Therefore, you are
not sure that it is worth the time and discomfort of doing the
exercises, or whether they will work at your age and after being
dizzy for so long.

[Particular problems: Therapist needs to elicit and address
doubts as to whether treatment is effective at her age (therapist can
then reassure her that average age in successful clinical trial is over
60), and whether worth doing the exercises (therapist should stress
loss of fitness and risk of falling a serious problem as get older, set as
goals resuming enjoyed activities with partner—enlist partner’s sup-
port).]

Patient B, Exercise 1
You are a 40 year old woman who has been dizzy for two

years. You are extremely afraid of the dizzy attacks, which can be
brought on or made worse by bending or raising your head. Your
father died recently of a stroke, and he used to become dizzy
when he tipped his head back, so you think your dizziness may
be a sign of being about to have a stroke. Therefore, you think
the exercises are not appropriate for your problem, and could be
dangerous, and you are frightened of the sensations they provoke.

[Particular problems: Therapist needs to elicit and address con-
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cerns about cause of dizziness—note bending head not sign of dizzi-
ness related to stroke, go over contraindications in booklet so patient
knows warning signs to look for and is OK if these do not occur, stress
that movements are within normal range so should be safe but can
see doctor again if still worried. Elicit fear of movement and encour-
age to begin exercises very gently, only increase range/speed of move-
ment if provoked dizziness tolerable when doing it and afterwards.]

Patient C, Exercise 1
You are an 80 year old man who has had intermittent at-

tacks of severe vertigo for the past year—cause unknown but
Ménière’s disease not ruled out. In between attacks you have
become very unsteady on your feet, especially when turning or
bending down. You are extremely frustrated as you were previ-
ously very active, and have had to give up riding your bicycle,
helping with the Boy’s Brigade, and playing in the church brass
band. This has led you to become somewhat depressed, and an-
gry with the doctors you have seen, who have been unable to cure
the dizziness and have suggested that you need to accept that you
should slow down. You are hoping that by carrying out these
exercises very vigorously you will be able to completely get rid of
all your symptoms in a few weeks, and can then resume the
activities you have given up.

[Particular problems: Therapist needs to ensure that expecta-
tions are positive but realistic and not over-optimistic (which may
lead to disappointment and anger). Elicit information about inter-
mittent attacks and warn that these may periodically cause vestibular
imbalance again (see supplement to booklet for people with Ménière’s
disease) but should help improve symptoms between attacks. Ensure
exercises not performed too vigorously at first, as over-performance
leads to excessive dizziness which interferes with regular exercising (a
disastrous stop-go pattern that often results in frustration and giving
up).]

Patient A, Exercise 2
You are a 45 year old man with his own business, suffering

from occasional attacks of dizziness for the past year, with mildly
unpleasant dizziness in between, especially when working on the
computer for long periods. You travel a great deal (driving), and
think it will be hard to find a time and place to carry out the
exercises regularly, especially as they are not a high priority for
you (since the dizziness is fairly mild and you are not entirely
convinced that it is due to balance system dysfunction rather
than fatigue and stress).

[Particular problems: Therapist needs to elicit belief that dizzi-
ness due to fatigue/stress and test belief by evaluating if movement-
provoked—if so, then can demonstrate to patient more likely to be
vestibular imbalance. May have visual vertigo provoked by working
on computer—recommend tailored exercises for this. Make sure agree
time that will be convenient and not interfere with ability to drive—
maybe just once a day in the evening. Explain how fatigue/stress may
aggravate vestibular symptoms (see Vertigo and Dizziness book) and
warn to expect better and worse days, and to do exercises more gently
(but not abandon them) on bad days.]

Patient B, Exercise 2
You are a woman of 73 living alone, in good health apart

from the dizziness caused by labyrinthitis six months ago. You are

anxious and depressed, having lost your husband recently, and
the dizziness makes you more so, especially as you are afraid of
falling over and hurting yourself while dizzy at home alone. You
are worried about the exercises making the dizziness worse, and
not being able to do them safely.

[Particular problems: Therapist needs to elicit fears and reassure
exercises can be paced so will help her to be independent and confi-
dent rather than add to her problems. Agree very gentle schedule,
remind will support her, explore whether other sources of support.]

Patient C, Exercise 2
You are a woman of 50 who has had fluctuating dizziness for

two years since an episode of “flu.” The dizziness makes it diffi-
cult to work as a teacher sometimes, as it interferes with your
concentration, and gets worse when you have to bend over the
children. You are worried about suddenly getting very dizzy when
driving to work or when caring for young children. You are
delighted and reassured that someone has finally been able to
explain to you why bending makes it worse and suggest a remedy,
and are fully intending to follow the therapy programme to the
letter.

[Particular problems: Therapist needs to explain why dizziness
may cause concentration problems (see Vertigo and Dizziness book)
and explain provoking factors so aware when attacks likely. Make
sure agree time that will be convenient and not interfere with ability
to drive and care for children—maybe just once a day in the evening.
Risk of over-enthusiastic compliance and unrealistic expectations
leading to a cycle of alternately provoking severe symptoms by over-
exercising and not performing the exercises because of dizziness, so
warn that most important to take exercises slowly but steadily, warn
to expect better and worse days, and to do exercises more gently (but
not abandon them) on bad days.]

APPENDIX 2C. SCHEDULE FOR VESTIBULAR

REHABILITATION SESSIONS

Arrange mutually convenient appointment (at practice or
home) allowing minimum 45 minutes, and strongly encouraging
attendance of family member or friend who can provide support.

Session Structure
Understanding and Attitudes (10–15 minutes)

Ask patient briefly about their problem.
Go through booklet pages 1 to 3 with patient, then check

the following points.
Does patient:
Y understand how their dizziness may relate to balance sys-

tem functioning?
Y believe that exercises can improve their balance function-

ing?
Y believe that exercise therapy is necessary/beneficial for

them?
Y believe that therapy will not harm them, and understand

contraindications?
Y have realistic expectations for short- and longer-term con-

sequences of exercises?
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Implementation (15–25 minutes)
Go through rest of booklet with patient, helping them to

complete all sections of chart at back and copying down the
current set of exercises selected from the patient booklet to the
patient monitoring sheet. Then check following points.

Does patient:
Y have commitment to specific place and time which suits

them for carrying out exercises?
Y understand how to choose appropriate exercises for them?
Y understand how to carry out the exercises safely and ap-

propriately (include pacing)?
Y agree on exercises to be practised (including special exer-

cises and general activities)?
Y feel they have adequate access to social/professional sup-

port?
Y understand the purpose and timing of monitoring and

follow-up of their progress?

Relapse Prevention (5–10 minutes)
Discuss with patient what problems they anticipate. Do

not dismiss these, but discuss ways to minimize costs of therapy,
and encourage patient to weigh up relative costs and benefits.

Note that symptoms may temporarily increase with over-
vigorous exercising, physical or emotional stress, fatigue, illness.
Re-emphasize strategy to cope with this of: a) decreasing exercise
intensity but NOT regularity, b) seeking social support and pro-
fessional advice.

Then check the following points:
Y Does patient: know that setbacks may occur, especially

those specific to their circumstances?
Y Know what to do if these setbacks occur, to prevent

serious disruption of therapy?
Agree provisional date and time for first follow-up
Follow-up phone calls
Follow-up phone-calls should take place one week and

three weeks after therapy session, and last ca. 10 minutes.

Structure of Follow-up
1. Check adherence first (i.e. discourage focus on symptoms,

since too soon to expect to see improvement, may have wors-
ened—should try to ignore at this stage).

2. Congratulate on any adherence (i.e. praise adherence
rather than criticize non-adherence).

3. Discuss any barriers to adherence and solutions to these
(see previous sections):

Y encourage patient to identify problems and help find so-
lutions

Y get patient to make new specific commitment to new
solutions (what/when/where)

Y congratulate patient on creating and committing to these
solutions.

4. Check and record patient monitoring and updating of
exercise programme, including special exercises and general activ-
ities.

5. At first follow-up, remind patient of next follow-up, agree
provisional date/time.

APPENDIX 3B: BALANCE RETRAINING: EXERCISES

WHICH SPEED RECOVERY FROM DIZZINESS AND

UNSTEADINESS

Supplement for People with Ménière’s Disease
Can balance retraining exercises help someone with Mé-

nière’s disease?
“Balance retraining” is a therapy which can speed recovery

from any change in balance system function—including changes
caused by Ménière’s disease. But if you have Ménière’s disease,
you need to understand the difference between attacks of vertigo
(which the exercises cannot help) and long-lasting dizziness and
imbalance (which the exercises can help).

Attack of vertigo. This is a strong sensation of spinning
which happens suddenly, lasts several hours, and usually causes
you to be sick, and to be unable to stand up, walk or drive. In
Ménière’s disease, attacks of vertigo are caused by changes in the
inner ear. The exercises cannot prevent these attacks—but they
cannot cause them either. If you are currently having these kinds
of attacks very frequently (every six weeks, or more often) then
the exercises cannot help you just now, as recovery takes at least
six weeks even with the exercises.

Long-lasting dizziness and imbalance. The changes in the
inner ear which cause an attack of vertigo result in a change in
the signals given out by the faulty balance organ. Over time, your
brain adjusts to these new signals (the booklet explains how this
happens), and so you become less dizzy. Balance retraining ex-
ercises can speed this process of recovery.

Attacks of vertigo do not normally occur very often—usu-
ally there are many months or even years between attacks, al-
though there are sometimes periods when the attacks occur fre-
quently. But you may find that in between the attacks of vertigo
you have long-lasting symptoms, such as dizziness, nausea, un-
steadiness, tiredness, or a “hangover” feeling. These symptoms
often become worse when you are physically active, tired,
stressed, or when you travel. The exercises can help you to clear
up these symptoms during the period in between attacks of ver-
tigo.

Of course, after you have cleared up the long-lasting symp-
toms, you may have another attack of vertigo. In this case, you
will have to start all over again, using the exercises to speed
recovery. But people with Ménière’s disease who have tried these
exercises say that they give them confidence that they will be able
to get over their next attack of vertigo more quickly, using the
exercises to help to clear up symptoms.

Current Author Addresses: Dr. Yardley and Ms. Donovan-Hall: School
of Psychology, University of Southampton, Highfield, Southampton
SO17 1BJ, United Kingdom.
Dr. Smith: Division of Primary Care and Public Health, Brighton and
Sussex Medical School, University of Brighton, Falmer, Brighton BN1
9PH, United Kingdom.
Dr. Walsh: School of Nursing and Midwifery, University of Southamp-
ton, Highfield, Southampton, SO17 1BJ, United Kingdom.
Mr. Mullee: Medical Statistics, Health Care Research Unit and
Southampton Statistical Sciences Research Institute, University of
Southampton, Highfield, Southampton SO17 1BJ, United Kingdom.
Dr. Bronstein: Division of Neuroscience and Psychological Medicine,

W-118 19 October 2004 Annals of Internal Medicine Volume 141 • Number 8 www.annals.org



Imperial College, Charing Cross Hospital, Fulham Palace Road, London
W6 8RF, United Kingdom.

Author Contributions: Conception and design: L. Yardley, M. Dono-
van-Hall, H.E. Smith, B.M. Walsh.
Analysis and interpretation of data: L. Yardley, M. Donovan-Hall, H.E.
Smith, M. Mullee, A.M. Bronstein.
Drafting of the article: L. Yardley, B.M. Walsh, M. Mullee, A.M. Bron-
stein.
Critical revision of the article for important intellectual content: L. Yard-
ley, M. Donovan-Hall, H.E. Smith, B.M. Walsh, A.M. Bronstein.

Final approval of the article: L. Yardley, M. Donovan-Hall, H.E. Smith,
B.M. Walsh, M. Mullee.
Provision of study materials or patients: L. Yardley, H.E. Smith.
Statistical expertise: L. Yardley, M. Mullee.
Obtaining of funding: L. Yardley, H.E. Smith, B.M. Walsh.
Administrative, technical or logistic support: L. Yardley, M. Donovan-
Hall.
Collection and assembly of data: L. Yardley, M. Donovan-Hall.

www.annals.org 19 October 2004 Annals of Internal Medicine Volume 141 • Number 8 W-119


