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ABSTRACT

Introduction Dizziness is one of the most common
symptoms seen in chronic vestibular syndrome, which

has been linked to an increased risk of falls, substantial
disability and negative psychological consequences.
Recent evidence demonstrated that vestibular
rehabilitation therapy (VRT) is effective for treating chronic
vestibular symptoms. However, the delivery of VRT remains
challenging because of lack of facility, insufficient qualified
physiotherapist resources, as well as being in the actual
situation of the pandemic. WeChat, the most widely used
mobile app in China, offers a more viable way of delivering
VRT than traditional office-based approaches do. This
study aimed to evaluate the effectiveness of the WeChat-
VRT programme for patients with chronic vestibular
syndrome.

Methods and analysis This is a parallel-group, assessor-
blinded randomised controlled trial. Fifty patients who
experienced chronic vestibular symptoms longer than 3
months will be randomised into either the WeChat-VRT
group or the usual care (UC) group. Participants in the
WeChat-VRT group will receive 8-week VRT mainly through
the WeChat app. Participants in the UC group will receive
once-weekly VRT in the clinic for 8 weeks and remaining
time home-based exercise. Outcome assessments will
take place at baseline and at the 8th, 12th and 24th weeks
after randomisation. The primary outcome will be the
change from baseline to the eighth week on the patients’
functional improvements quantified by the Functional Gait
Assessment (FGA). The secondary outcomes will include
dynamic balance function, emotional well-being, and
vestibular activity and participation level. Intention-to-treat
analysis will be performed using generalised estimation
equation modelling.

Ethics and dissemination The trial has been reviewed
and approved by the Institutional Review Board of

Eye and Ear Nose Throat Hospital of Fudan University
(reference number 2017047/1). The study findings will be
disseminated via peer-reviewed journals and conferences.
Trial registration number ChiCTR2000029457; Pre-
results.

INTRODUCTION

When a vestibular disorder damages the
peripheral vestibular system and the vestib-
ular compensation fails, chronic vestibular
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Strengths and limitations of this study

» This study will be the pioneer in identifying the ef-
ficacy of social media app as a novel strategy of
delivering vestibular rehabilitation therapy (VRT) to
patients with chronic vestibular syndrome.

» This study is designed as a parallel-group, assessor-
blinded randomised controlled trial, which is able to
provide a robust answer for the study question.

» The relatively long follow-up period, combined with
both subjective and objective outcomes being mea-
sured, enabled this study to fully reflect the efficacy
of the proposed intervention.

» There is no guarantee that subjects in the WeChat-
VRT group can perform the exercise correctly since
no on-site coaching is being offered.

» The VRT protocol may not be customised enough,
even though the VRT is catered to each patient at
the initial clinic visiting; thus, modification cannot be
ensured throughout the study course.

symptoms can occur, which was prescribed
as chronic vestibular syndrome by the Classi-
fication Committee of the Barany Society.' *
Vestibular symptoms are common in otologic
clinical practice, the most distinct of which
are dizziness and imbalance. Chronic vestib-
ular syndrome, widely defined as symptoms
being persistent for =3 months, is non-
specific and often goes untreated, which
leads to disability and handicap in general
population.” In a cross-sectional study, one in
five people of working age had symptoms of
dizziness in the previous month; half of them
were handicapped to some degree and 40%
of them reported occupational difficulties.*
In an epidemiological study with more than
15000 participants aged 14 years to older
than 75 years, dizziness is reported to prevent
22% of affected individuals from performing
daily activities.” Furthermore, as indicated
in Bisdorff et al's survey, dizziness, vertigo
and unsteadiness were interconnected and
occurred mostly in combinations rather than
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in isolation.’ Older adults who suffer from dizziness are
prone to fall and avoid doing physical activity in order
not to provoke symptoms. This avoidance behaviour may
result in increasing frailty, reducing balance confidence
and less social engagement. Furthermore, dizziness
substantially interfered with activities or led to medica-
tion intake or medical consultation.”

Each peripheral vestibular disorder has a substan-
tial potential to result in chronic vestibular syndrome,
commonly including benign paroxysmal positional
vertigo (BPPV), Meniere’s disease, vestibular migraine
(migraine-related dizziness),vestibular neuritis and other
conditions.' * The chronic symptoms caused by these
disorders can be primary or secondary, but is usually char-
acterised by a history of vertigo attack. The exact mecha-
nisms leading to chronic vestibular syndrome in patients
with previous vestibular disorder are unknown but there
is agreement that the problem is multifactorial.® Review
of the management of chronic vestibular syndrome indi-
cated that no medication has well-established evidence
nor is any medication suitable for long-term use.”

Vestibular rehabilitation therapy (VRT), first described
by Cawthorne and Cooksey in the 1940s, is an exercise-
based therapy consisting of eye, head and body move-
ments aimed to optimise vestibular compensation and
habituation.'” VRT approach typically includes a combi-
nation of three main elements: (1) gaze stability exer-
cises; (2) habituation exercises, including optokinetic
exercises; and (3) balance and gait training in various
conditions.'’ Recently, VRT has been recommended as a
firstline treatment for chronic dizziness.""

Although evidence indicated that VRT is the most effec-
tive treatment for chronic vestibular syndrome, its accessi-
bility is limited in China. There are several reasons for this
underutilisation. First, there is a lack of qualified physio-
therapist resource and facility. Despite that we have seen a
great number of physiotherapists being trained in recent
years, most of them are working in neurology depart-
ment in large tertiary hospitals, typically providing neuro-
logical rehabilitation for patients suffering from stroke
or trauma brain injury. Very few therapists are working
in vestibular rehabilitation field. Also, lack of necessary
facilities, such as training ground and dynamic balance
equipment, hinders the applicability of VRT for most
hospitals. Second, on the patients’ end, physical limita-
tions and financial issues prevent them from attending
clinic regularly; especially so when the majority of the
patients are senior adults. Internet-based approach may
be used in situations such as long distance from the site,
with transportation difficulty or being in the actual situ-
ation of pandemic. WeChat is the most popular mobile
app in China, with currently more than 1 billion monthly
active users, offering a feasible way to deliver VRT with its
potential to overcome many barriers of the office-based
approach. One of the obvious advantages is its popularity
and ease of use. Given that WeChat has become an essen-
tial daily used application for almost all Chinese people,
flexible communication and prompt feedback can be

realised through this platform. Participants can access
and carry out the VRT exercise at their convenience and
pace. With the above-mentioned aspects considered,
it is reasonable for us to deliver an online VRT therapy
through WeChat (WeChat-VRT) in patients with chronic
vestibular syndrome.

Although the use of WeChat as a tool to help people
with other chronic conditions has been explored and
its effectiveness has been proved as well,'”'* there is
no study, until today, being done in chronic vestibular
syndrome population. If this study yields expected effects
in improving balance function and emotional well-being
among enrolled participants, it will be an innovative
strategy for management of chronic vestibular syndrome.
Furthermore, this study would offer empirical data of the
effectiveness of WeChat-VRT over the office-based VRT
and encourage otologists and physiotherapists to adopt
this approach as a standard treatment to optimise patient
management.

The purpose of this study was to verify the broad range
of efficacy of WeChat-VRT for patients with chronic vestib-
ular syndrome. We hypothesise that WeChat-VRT will not
be inferior to office-based VRT (usual care) in terms of
its efficacy in improving patients’ balance function, func-
tional capacity and well-being.

METHODS AND ANALYSIS

Study design, setting and participants

This study is designed as a randomised controlled
prospective single-blinded study. Since VRT is a physical
intervention, no blinding will be possible for either the
physiotherapist or the patients. However, the outcomes
assessors, a graduate student majored in clinical rehabil-
itation, working as a salaried research assistant in charge
of questionnaire collection, and a technician, who is
responsible for performing all balance examinations, will
be blinded regarding the group allocation throughout
the study.

This study will be conducted in an Eye and Ear Nose
Throat (ENT) specialised tertiary care hospital in
Shanghai. The hospital serves a population of 23 million
persons in Shanghai. It also serves as a referral centre
accepting patients from all over the country. The prin-
cipal investigator (PW) is a licensed physiotherapist with
4years’ experience in treating patients with chronic dizzi-
ness. The number of patients with dizziness is about 200
per year in the study setting. It is expected to enrol 50
subjects over a 12-month period.

The eligibility criteria are as follows: (1) a diagnosis of
a peripheral vestibular disorder; (2) age of 18-80; (3) an
experience of vestibular symptoms and/or unsteadiness
longer than 3 months; (4) a local resident with ability to
attend clinic for follow-up examinations; (5) ownership
of a smartphone and access to the internet; and (6) will-
ingness to participate and compliance with the proposed
training programme. Participants will be excluded
if they (1) are diagnosed with BPPV or identifiable
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non-labyrinthine cause of dizziness, for instance, central
nervous system involvement; (2) have neuromusculoskel-
etal disease which influences balance control and gait;
(8) are suspected to have fluctuating inner ear disorder
(migraine fluctuating symptoms, active Méniere’s disease
and so on); (4) have contraindications of head move-
ments, for instance, a severe cervical disorder; and (5)
have been involved in VR exercises before the trial.

Procedure

The diagnosis tests for vestibular disorders include
detailed history taking, caloric testing, pure tone audi-
ometry, vestibular-evoked myogenic potential and video
head impulse testing. Suitable patients will initially be
identified by ENT specialists, physiotherapists from the
hospital where the trial is conducted. They will be given a
brief description of the study per se. If the patients indi-
cate willingness, they will subsequently have the study
explained to them in person or by phone. Images such
as MRI or CT would be ordered, if necessary, to exclude
any central system lesion. After providing completed
informed consent forms, subjects will be randomised into
two treatment arms: group A, referred to as usual care
(UC), will receive outpatient VRT combined with home
practice; group B (WeChat-VRT) will be offered a series
of VRT videos online through WeChat. In addition to
VRT, participants in both groups simultaneously receive
the standard level of care in the study setting, without
restrictions. That means they could use medications
to control dizziness as judged by their ENT specialist.
Outcomes will be assessed four times, including a base-
line and three follow-ups after allocation: a first follow-up
at the 8th week, a second follow-up at the 12th week and
a third follow-up at 24th week. Figure 1 provides the study
flowchart.

Randomisation and blinding

Participants will be randomly assigned to two groups with
25 persons in each. The randomisation process will be
done by an internet-based randomisation tool offered
by China clinical trial registration centre, which is freely
available at http://www.medresman.org/login.aspx. The

Patients with chronic dizziness
History reviewing exclude
Image such as MRI or CT

With identifiable nonlabyrinthine cause of dizziness;
‘With neuromusculoskeletal disease which influences balance
control and gait:
With suspicion of fluctu
With conditions of contr

Eligible participates (n=52)

randomization

Group B (n=26)
Baseline assessment ‘

| |

[t forswees | [ecrvmsorsweae ]

Group A (n=26)

Ht

$-week assessment

l l
| l
l I

[ 6-mouth assessiment |

Study flowchart.

Figure 1

randomisation sequence will be generated automatically
when the participants log into the website and request the
allocation number (once an eligible patient is recruited).
The randomisation sequences will be kept by an inde-
pendent statistician and will not otherwise be known to
the trial personnel until assignment. Participants will be
randomly assigned at a ratio of 1:1 and stratified by sex
and age (<60 years, >60 years) to ensure that these two
factors match. As the randomisation is online and auto-
matic, neither the researchers nor the participants can
manipulate which treatment the patients will receive; this
ensures that group allocations are randomly assigned.
The physical therapist will be notified of group allocation
after a consent form was obtained and baseline assess-
ments were completed.

Interventions

The exercise regimen mainly consists of targeted exer-
cise programmes to address functional impairments
and to meet individual patient’s goal. Targeted exercise
involves gaze stabilisation exercises to improve vestibulo-
ocular reflex gain, habituation to improve sensitivity
to provoking movements and optokinetic exercises to
improve visual motion stability.'"’ * '® An overview of the
physiotherapy programme is presented in the online
supplemental appendix A. One physical therapist delivers
the exercise programme to both groups, including initial
regimen and subsequent individualised adjustments.

Group A (UC) will receive instructions from the treating
therapist on how to exercise correctly at the first clinic
visit. They will then receive once-weekly VRT that lasts at
least 12min at the clinic and the remaining time home-
based exercises for 8 weeks. Video tapes and brochures
will be prepared for them to refer to while exercising
at home. They are instructed to perform the exercises
twice per day with at least 12-minute duration in total
and told not to start any new physical activities during the
study. Their adherence to the exercise programme will
be judged by having them completed a weekly calendar,
which will be reviewed by the treating therapist on the
once-a-week outpatient clinic. If there is a vacancy in
the calendar, the therapist will call the patient to ask the
reason for not insisting on coming to the hospital to exer-
cise, such as the difficulty in transportation or the high
training intensity, and adjusts accordingly to ensure that
the training and follow-up is completed.

Group B (WeChat-VRT) will be provided with adequate
supervision of VRT to help them understand the objec-
tives and methods of the project by the physiotherapist
during the first clinical visit, in order that they inde-
pendently manage their own progress, and then all the
training will be done at home. Subjects will be offered a
series of VRT video demonstrations through WeChat by
scanning a unicode, which automatically links to a set of
VRT module designed specifically to fit every individual
patients’ condition (figures 2and 3). The app can also work
as a tool recording the time of exercising and uploading
videos. The training is assumed to last for 8 weeks and
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Figure 2 The unicode automatically links to the vestibular
rehabilitation therapy module.

the intervention is a combination of home exercise and a
weekly message reminder sent by a research coordinator.
Subjects are instructed to perform the exercises at home
twice per day with at least 12-minute duration in total
and told not to start any new physical activities as well.
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Figure 3 The playlist of videos that automatically present
after scanning the unicode.
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Figure 4 WeChat punch the clock page.

Adherence in the WeChat-VRT group will be monitored
by having subjects’ exercise videos uploaded through
WeChat app clock function (figure 4). Only those who
have documented their exercise or have uploaded exer-
cising videos will be viewed as being in compliance. If
the app does not receive the patient’s punch card for 3
consecutive days, it will automatically remind the physio-
therapist. She will contact the patient via WeChat or by
phone to ask the reason about the unfinished task, such
as difficulty in sticking to it, and then make changes or
adjustments according to the patient’s condition.

For both groups, we will provide a foam as a tool to
disturb the somatosensorial system when carrying out
exercises. The detailed instruction of using a foam is
provided in videos (for the WeChat-VRT group) or
brochures (for the UC group). Also, for both groups, we
underline the importance of safety before exercise begins
and throughout the intervention period. Specifically, two
main points are emphasised: first, having someone around
during the rehabilitation exercise or do the exercise at a
corner with walls or holders being touched when losing
balance; second, try to trigger dizziness and/or unsteadi-
ness at some extent, but stop when getting nauseated.

Adverse events

During VRT, the patients may find that some of the exer-
cises make them uncomfortable, such as dizziness and
fatigue. They are encouraged to concentrate and spend
extra time on any of the exercises they find difficult. And
the patients are instructed to report if any symptoms or
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conditions occur during or after the exercises. There are
symptoms that are considered as signs to stop or modify
the VRT protocol: vomiting, nausea or muscle soreness;
a sharp or prolonged pain sensation in the neck, arms or
legs; a sensation of ear fullness, hearing loss or tinnitus;
double vision or fainting. The treating physiotherapist
will contact the subjects once a week to ask if they had
any unexpected symptoms. Any adverse events that may
occur during the trial will be recorded within 48 hours
and reported to the Adverse Drug Reaction Administra-
tion of the Eye and ENT Hospital of Fudan University.

Withdrawal/retention of participants

Participation in this study is voluntary and participants
have the right to decide whether to withdraw at any time.
We anticipate some poor adherence and dropouts during
the follow-up course. However, we will develop several
measures to ensure or improve adherence and to mini-
mise attrition rate. These include giving participants
detailed information about the purpose of the study, the
treatment options and the importance of follow-up, and
the physical benefits they could achieve. Any concerns,
such as unexpected symptoms, as well as logistic issues
such as travelling to the clinic, parking issues and making
appointment with clinical consultant will be evaluated
and solved during each telephone consultation. In a
limited number of cases, participants may withdraw
under certain circumstances, and the reasons for each
withdrawal will be truthfully recorded.

Outcome measures

Primary measure

Functional capacity is the ultimate objective of rehabil-
itation. Thus, we chose the change of function as the
variable of our primary interest. The Functional Gait
Assessment (FGA) will be used as a function assessment
in this study. The FGA is consists of 10 items investigating
the performance on complex gait tasks (ie, walking with
narrow base of support, ambulating backwards, gait with
eyes closed, stepping over an obstacle and so on). FGA
has demonstrated good internal consistency, with a Cron-
bach alpha of 0.79."” The highest score is 30. A higher
score indicates better performance. The minimal detect-
able change for FGA is reported to be 6 points in people
with vestibular disorders.'® Scores <22/30 are predict-
able of falls in community-dwelling older adults within 6
months.'” In this study, we define the primary outcome as
the FGA change from baseline to 8 weeks after allocation.

Secondary outcomes

1. Balance function, as measured by the Sensory
Organization Test (SOT) (Equitest, NeuroCom,
Oregon, USA). SOT evaluates the ability of subjects to
use vision, vestibular and somatosensory to maintain
their balance.'? Six increasingly challenging condi-
tions (from SOTI to SOT6) that disrupt portions of
sensory input or visual surroundings are designed to
assess balance. Three trials were administered for each

condition. An equilibrium score (ES) for each condi-
tion is calculated. A composite score (CS) is also calcu-
lated as an estimate of overall postural stability.

2. Quality of life, measured by screening version of the
Dizziness Handicap Inventory (DHI-S). The DHI-S
consists of 10 items.” The DHI-S had been proven to
be a valid, reliable and responsive questionnaire that
could replace the DHI for daily practice.”’ At present,
since there is no Chinese version of DHI-S in place,
our team is currently working on the validation of the
DHI-S scale.

3. Emotional well-being including anxiety and depres-
sion is measured by Generalised Anxiety Disorder
Scale (GAD-7) and Patient Health Questionnaire De-
pression Scale (PHQ-9). Both questionnaires have
been proven as valid instruments.

GAD-7 was developed by Spitzer et al’* for the screen-
ing of generalised anxiety and the assessment of sever-
ity of symptom. The scale has seven items designed to
understand the patients’ mental and emotional chang-
es over the past 2weeks. The four response categories
correspond to 0, 1, 2 and 3 points, respectively. The
scores ranged from 0 to 21 points, and the sensitivi-
ty and specificity were the highest (89% and 82%, re-
spectively) at 10 points. GAD-7 can be used not only to
monitor GAD but also to assess the severity of the dis-
order by the scores of 5, 10 and 15 for mild, moderate
and severe anxiety disorders, respectively.

PHQ-9 is a self-assessment questionnaire developed
by Spitzer et al® according to The Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) diagnostic criteria. It consists of nine items,
which are used to determine how long patients have
been suffering from nine problems, including depres-
sion, loss of interest and insomnia in the past 2weeks:
O=not at all; 1=afew days; 2=more than half of the days;
3=almost every day. The total score of the scale was 27,
with 0~4, 5~9, 10~14, 15~27 representing zero, mild,
moderate and severe depression, respectively.

4. Activity and participation level will be assessed by
Vestibular Activities and Participation measure (VAP),
which was developed based on the International
Classification of Functioning, Disability and Health
(ICF) from the WHO. The Chinese version of VAP had
been validated in patients with vestibular disorder.**
Patients are instructed to choose ‘no difficulty’, ‘mild
difficulty’, ‘moderate difficulty’ or ‘severe difficulty’ to
describe how difficult it is to perform the related ac-
tivity recently due to dizziness or difficulty in balance.
According to the cut-off score, the practitioners can de-
tect clinically significant activity and participation im-
pairment in the individuals with vestibular disorders.

Timepoints of outcome measurements

Demographic and clinical data collection will include age,
sex, education, employment, marital status, coexisting
systemic diseases, date of onset, duration of symptoms
from onset to treatment and affected ear. Participants are
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Table 1 Study timeline

Task

Screening

Baseline 8th week 12th week 24th week

Eligibility screening and informed consent form
Demographic and clinical characteristics
Physical examination

Allocation

Interventions (office-based VRT or WeChat-based VRT)
Assessments of outcome variables

4

v
4
v

VRT, vestibular rehabilitation therapy.

required to return to the clinic at the 8th, 12th and 24th
week post-allocation. The timeline is presented in table 1.

Sample size calculation

The study sample size justification is based on the primary
outcome—FGA measure. The minimum detectable
change (MDC) for the FGA is reported to be 6 points,
with an SD of 5.5, as reported previously."” In this study,
we assume an FGA difference of 6 will be considered clin-
ically meaningful. Thus, to detect an MDC of 6 for the
FGA with 80% power (alpha level of 0.05, two-tailed test),
we will require 21 subjects per group. Allowing for a 15%
dropout rate, the sample size inflates to 25 subjects for
each group (50 in total).

Data analysis

The main analysis of change in the primary and
secondary outcomes (FGA score, SOT composite, GAD-7
and PHQ-9 scores) in baseline and three follow-ups will
use generalised estimation equation for the two groups.
Models will be adjusted for age, sex and other baseline
potential confounders. The information of medica-
tion taken during the study period will be collected by
the blinded assessor and incorporated as a confounder.
Adherence rate and dropout rate between the two groups
will be compared by using the ¥ test. Statistical analysis
will be carried out by a statistician (HZ) outside the study
team, who is blinded to group allocations and the study
hypotheses. To achieve blinding, all subjects will be anon-
ymous, and study groups will be coded as A, B. Since the
dropout/attrition rate is anticipated, the primary analysis
of the outcomes will be on the conservative intention-
to-treat (ITT) basis, with participants analysed based on
their initial allocation group; meanwhile, a per-protocol
(PP) analysis will also be performed as a secondary anal-
ysis (defined as completing at least one follow-up). We
will check the structure and pattern of missing data and,
if appropriate, multiple imputation approaches will be
used in both the ITT and the PP analyses.

Study status and recruitment

This is protocol V.1.1, which was updated on 25 March
2020. The planned date of first enrolment is 1 June
2021. The estimated time required for recruitment is 12
months. The total duration of this study is expected to be

24 months, including statistical analysis and drafting of
the study results.

Data management

The team will set up a data management group consisting
of a group leader, a statistician, a methodologist, an expe-
rienced physiotherapist specialised in vestibular rehabil-
itation and a patient representative. All individuals are
independent of the study sponsor and have no conflict of
interests. Once the experiment begins, the data manage-
ment team will meet monthly to manage and monitor the
daily operation of the experiment, review existing data,
check the integrity of the database and complete the
interim analysis. The sponsor will pay for their time and
efforts.

During the trial, all the data at baseline and the three
follow-up visits will be recorded in an electronic case
specifically designed. Electronic data will be stored on
a public platform at http://www.medresman.org, which
is sponsored by the China Clinical Trial Registry. The
database uses standard techniques to provide security.
Encrypted passwords are needed when the researchers
access the database. Individual participant data (IPD)
will be made public 6 months after the completion of the
study via the IPD sharing platform.

Patient and public involvement

Patients have been involved in the design of this study. We
have interviewed three patients with chronic vestibular
syndrome about their views on the intensity of training,
the frequency of interaction and guidance. Their views
have been incorporated into our revised protocol.
Patients and the public will be informed of the results
through peerreviewed journals or academic conferences.

ETHICS AND DISSEMINATION

This study was approved by the Institutional Review Board
of Fudan University Eye Ear Nose and Throat Hospital
(reference number 2017047/1). The informed consent
and confidentiality principles will be followed throughout
the experiment. We plan to publish the study findings
in peerreviewed academic journals. We also intend to
present this study at local, national and international
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conferences where possible. Furthermore, we will draft a
summary of the study results to be posted on the website
of eye and ENT hospital that can be accessed by all trial
participants as well as relevant interest groups.
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