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Abstract

Objectives: The aims of the study were to investigate the feasibility and preliminary

outcome of a Norwegian web-based self-help application for vestibular rehabilitation

(VR) among patients with high symptomburden of chronic dizziness fulfilling the crite-

ria for persistent postural-perceptual dizziness (PPPD).

Materials and methods: The web application consists of six weekly online sessions,

withwritten information and video presentations. It is self-instructive and freely avail-

able on NHI.no (https://nhi.no/for-helsepersonell/vestibular-rehabilitering/). Ten con-

secutive patients referred to a neurologic outpatient clinic for chronic dizziness were

included. They signed informed consent forms and were examined at inclusion and

after three months. State of health and symptom burden were recorded using Ver-

tigo symptomscore (VSS),Niigata symptomscore (NPQ), PatientHealthQuestionnaire

(PHQ-9) and health-related quality of life score (EQ5D-5L). Experiences with the pro-

gramweremeasured using a semi-structured interview at the end of the study.

Results:Nine out of ten patients completed the program. The findings suggest that the

web application was easy to use, instructive and educatable. Challenges were the load

of exercises, motivation to continue training during relapses and performing the body

rolling on the floor. Participants had high symptom burden (VSS mean 32.9) and long

duration of symptoms in years (mean 11.5). The participants improved on average 6.9

points on the VSS score.

Conclusions: This web application for chronic dizziness appears to be feasible andmay

reduce symptoms in patients who have struggled with serious and long-lasting dizzi-

ness.
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1 INTRODUCTION

Dizziness is a common condition with 15%–20% of the adult popula-

tion suffering transient or continuous dizziness each year (Neuhauser,

2016). Persistent postural-perceptual dizziness (PPPD) is a frequent

cause of chronic dizziness, which is possible to treat. It is a newly

defined disorder considered to be caused by a long-term maladap-

tation to a neuro-otological, medical or psychological event that

triggered vestibular symptoms. Pathophysiologic studies suggest

that interactive cortical networks may fail to suppress the bottom-up

influences of instinctive threat on postural control and spatial ori-

entation. PPPD develops in up to 25% of acute vertigo cases or for

unknown reasons (Popkirov et al., 2018). The disease is associated

with a considerable personal and healthcare burden, such as reduced

quality of life, increased sick leave, social withdrawal and high use of

healthcare resources (Mueller et al., 2014; Neuhauser et al., 2008;

Ruthberg et al., 2020). Anxiety and symptoms of depression are com-

mon comorbidities (Dieterich & Staab, 2017; Staab, 2019). In a review

study by Kundakci et al., exercise-based vestibular rehabilitation (VR)

shows benefits for adult patients with chronic dizziness with regard

to symptom score, fall risk, balance and emotional status (Kundakci

et al., 2018). These exercises have been known for many years and

have been performed among individuals and in groups (Hall et al.,

2016; Kleffelgaard et al., 2016; Popkirov et al., 2018). Despite the

evidence of the effectiveness of VR, a survey suggests that <3% of

eligible primary care patients with dizziness ever receive VR (Yardley

et al., 2004). The Neurological department at Molde county hospital

has run courses for such patients alone or in groups for the past 20

years. Web-based VR is an approach available in English and Dutch

versions. Randomized trials have shown that web-based VR, standing

alone or combinedwith face-to-face physiotherapy support, is safe and

clinically effective (Geraghty et al., 2014, 2017; van Vugt et al., 2017,

2019, 2020). These RCTs have recruited primary care participants

with a relatively low symptom burden (van Vugt et al., 2017; Yardley

et al., 2004). The web-based approach has been promoted as low-cost,

timesaving, of high quality andwith a potential to reach large groups of

patients.

As far as we know, no studies have evaluated web-based VR pro-

grams given to patients with high symptom burden of dizziness. At

Molde Hospital, a Norwegian web application has been developed,

completely unguided and available free of charge (Anon, 2020). The

purpose of the present study was to investigate the use of this applica-

tion in a neurological outpatient clinic where the patients suffer long-

lasting and serious forms of PPPD.

The aims were to evaluate the following: the patient’s willingness

to participate, availability of possible candidates, changes in symptoms

of dizziness, functional impact of dizziness, symptoms of depression

and quality of life. We also wanted to collect information about the

patients’ experiences with the intervention (e.g., whether they found it

useful, instructive, educational and acceptable), and their suggestions

for changes.

2 MATERIALS AND METHODS

2.1 Participants

Ten consecutive patients with the diagnosis of PPPD and Vertigo

symptom score (VSS) >12 were invited to participate. They had been

referred to the outpatient clinic at the department of Neurology in

Molde, a small city in western Norway. All accepted the invitation and

signed informed consent forms. One dropped out during the study

period due to temporary exacerbation of symptoms. All participants

had to understand Norwegian and be proficient internet users.

2.2 Design

This was a descriptive feasibility study including evaluation of poten-

tial change in symptom variables before and after the intervention.

The participants were told that the web application was based on

recognized principles of VR, created as a web-based self-help course.

At inclusion a medical examination was performed, and the patients

filled in the questionnaires. They received the web-address and were

encouraged to log on at home and start VR following instructions in

thewebapplication. Theparticipantswere called in for a follow-up con-

sultation three months after inclusion. One month before this consul-

tation, they received an e-mail with the same forms of questionnaires

as at baseline, and in addition a semi-structured interview about their

experience of participation. At the end of the study, the completed

formswere collected, andamedical examination andan interviewwere

performed.

2.3 Intervention

Theweb course lasts for 6weeks (Anon, 2020). It consists of daily exer-

cises and provides information, written and oral, about chronic dizzi-

ness and VR, compensatory mechanisms of the balance system and

how these can be improved, as well as various coping strategies. The

exercises are shown in video examples. The first lesson starts by show-

ing head exercises and gives information on how to start training. Infor-

mationandadditional exercises are introducedeveryweek for6weeks.

The exercises begin gently and increased gradually. They consist of

head movements (bending backwards and forwards, from shoulder to

shoulder and turning to the sides, with open and closed eyes, at rest

and while moving the body), eye movements (keeping the eyes fixed in

different directions while moving the body), body rolling from side to

side in a lying position, head bending toward the floor in a sitting posi-

tion, standing up from lying to standing position, standing with gath-

ered legs, standing on one leg, standing with heel to toe and walking in

a circle, combinedwith head and eye fixation exercises (Bronstein et al.,

2010).

The participants were told to perform the exercises three times a

day, starting at a low level, working slowly, and not increasing the load



ELDØEN ET AL. 3 of 6

more often than once a week. They were also told that they should

experience a mild to moderate degree of dizziness after the exercises,

along the way. They could postpone increasing the amount if they

thought they were benefiting from the step they were at. The par-

ticipants were told that they would find all relevant information and

instructions in the program (Eldøen et al., 2019). They were encour-

aged to continue with the exercises beyond the course.

2.4 Questionnaires

2.4.1 VSS form

The form consists of 15 questions about symptoms during the last

month. Each answer is scored on a 5-point scale (0–4), and a measure

of the severity of the symptoms is obtained by sum-score. Severe dizzi-

ness is defined as ≥12 points on the total scale. The scale includes

two subscales: eight selected questions related to vertigo and bal-

ance (score ranging from 0 to 32) VSSB, and seven selected questions

related to autonomic anxiety symptoms (score ranging from 0 to 28)

VSSA. VSS has been widely used in clinical settings and in research in

scoring the impact of dizziness and is also translated and validated in

Norwegian (Wilhelmsen et al., 2008).

2.4.2 The Niigata persistent positional perceptual
dizziness (PPPD) Questionnaire

This form measures symptoms during the last week. It contains 12

questions about three aggravating factors of PPPD (upright pos-

ture/gait, movement and visual stimulation). Each factor is evaluated

using questions that score the severity from 0 (none) to 6 (unbear-

able) symptoms. The questionnaire has been translated for the present

study, but theNorwegian version has not yet been validated (Yagi et al.,

2019).

2.4.3 Patient Health Questionnaire

ThePatientHealthQuestionnaire (PHQ-9) is a validated nine-question

instrument to screen for symptoms of depression. Scores range from

0 to 27, where a total of 10 or above is suggestive of the presence of

depression (Gilbody et al., 2007; Kroenke et al., 2010).

2.4.4 EuroQL 5L-health-related quality of life

EuroQL 5L-health-related quality of life (EQ5D-5L) is a standard-

ized generic instrument used to measure health outcomes. The ques-

tions are divided into five areas: mobility, self-care, usual activities,

pain/discomfort and anxiety/depression. In addition, EQVASmeasures

respondents’ self-assessed health on a visual analogue scale from 0 to

100,where 0 is defined as theworst imaginable state of health and 100

is the best imaginable state of health. This can be used as a quantita-

tivemeasure of health outcomes that reflects the patient’s own assess-

ment. In the present study, only the EQVAS is presented (Janssen et al.,

2013).

2.4.5 Semi-structured interview

We developed a semi-structured (conversation) interview for the

study. It consisted of six questions, rated 0–6 from bad to very good,

on whether the programworked well, if it included the right amount of

exercises, if the text was understandable and instructive, what benefit

therewasand thedegreeof subjective improvement. Participantswere

also asked for suggestions for improvement.

2.4.6 Ethics

The participants were informed that participation was voluntary and

that they couldwithdraw from the study at any time. Participants were

free to use the healthcare system in their usual way, if necessary. Basi-

cally, we perceive the exercises in the VR-course as harmless (van Vugt

et al., 2019). If the participants could not endure the exercises, they

were advised to quit and contact the healthcare system or the study

organizers.

Trial registration: NCT04458376. The study was approved by

the Regional Committees for Medical and Health Research Ethics

(REC):137107.

2.5 Statistics

Mean scores and corresponding standard deviation (SD) are presented

for both baseline and follow-up. In addition, we present mean differ-

ence with 95% confidence interval (Cl). The Statistical Package for

Social Sciences (SPSS) version 27was used for all analyses.

3 RESULTS

The participants were women, aged from 19 to 82 years (mean 49),

symptom duration from 1.5 to 54 years (mean 11.5) and with a symp-

tom score of VSS from 17 to 53 (mean 32.9). Three participants had

anxiety, depression or social phobia. Four hadmigraines, three had ten-

sion headaches, two had ringing in the ears and hearing loss and two

had cardiovascular disorder and were taking beta-blockers and blood

pressuremedication.Oneusedbenzodiazepine. All of themhadat least

oneMRI of the brain taken.MRI/CTwere normal in all participants and

had been performed a total of 30 times for the whole group in the last

15 years, according to hospital journals, with an average of 3.3 times

per participant. All of them were highly willing to participate and were

motivated for the treatment. One participant was given sick leave by

the doctor for a period of time to complete the exercises. She thought
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TABLE 1 Scores reported by the participants at baseline and after
threemonths

Score forms

Baselinemean

score (SD)

Follow-up after 3

monthsMean

score (SD)

Mean difference

(95%CI)

VSS 32.9 (11.2) 26.0 (11.1) 6.9 (0.2–13.6)

VSSB 21.7 (5.9) 16.8 (6.8) 4.9 (−10.8 to 1.0)

VSSA 11.2 (8.0) 9.2 (7.2) 2 (−7.7 to 3.7)

NPQ 37.3 (10.9) 37.1 (15.0) 0.2 (−8.2 to 7.8)

PHQ-9 9.6 (5.1) 10.2 (6.0) −0.7 (−2.3 to 3.6)

EQ5D-5L 62.5 (15.2) 57.5 (22.1) 5.0 (−1.5 to 3.2)

Abbreviations:CI, confidence internal; EQ5D-5L, EuroQL5L-health-related

quality of life; NPQ, The Niigata persistent positional perceptual dizziness

(PPPD) Questionnaire; PHQ-9, Patient Health Questionnaire; VSS, Vertigo

symptom score; VSSB, Vertigo symptom score form balance; VSSA, Vertigo

symptom score form anxiety;.

that thiswasher last chanceof recovery, and she improved inVSS (from

38 to 17). She decided to continue the exercises in themonths ahead.

3.1 Improvement in symptoms and function score

Seven of nine participants improved in VSS, and the mean scores are

present in Table 1.

3.1.1 Patients’ experience of the application

The participants reported that the web application was easily accessi-

ble (mean score 4.7 [range 3–5]), understandable (mean 3.9 [range 2–

5]), worked well (mean 2.9 [range 1–5]), had the right amount of exer-

cises (mean 2.8 [range 0–5]), “ I had great benefit” (mean 2.3 [range

0–5]) and “I made great progress” (mean 2.2 [range 0–5]). In free-text,

they reported that the sessions were easy to follow and understand

and were acceptable. Some of the participants had been struggling to

find the right amount of intensity and dosage of the exercises. They

found that their naturally fluctuating course of symptoms made exer-

cise challenging during deterioration. Some failed to carry out the exer-

cises of rolling around on the floor and suggested that exercise should

be optional. In general, they reported that they were highly motivated,

but it was not easy to find time during the day.

3.2 Adverse events

No serious incidents were reported throughout the course.

4 DISCUSSION

This study is the first evaluation of an unguided web-based VR-

program given to patients requisitioned from a hospital outpatient

clinic, with long-lasting and very high symptom burden, with age

over 18 years. The patients’ willingness to participate was high. The

web application appears to have high availability, and the participants

showed improvements in their dizziness. They were satisfied with the

design of the web application, and it was easy to use, understandable

and instructive. The majority were satisfied with their own achieve-

ments and progress, but some of them found performing all the exer-

cises a challenge.

All invited patients agreed to participate. This corresponds to the

clinical impression that this patient group suffers a high symptom

burden and shows extensive willingness to seek improvement. They

appear to be interested in practicing an exercise program instead of

takingmedication. They describe the program as demanding, but at the

same time only one participant dropped out during the three months.

This high degree of acceptability corresponds well to a similar study

(van Vugt et al., 2017).

There was a wide range of both age and symptom duration among

the participants in this study, and they all had a high symptom bur-

den. They tolerated the program well and as a group the symptoms

improved. This indicates that the program is suitable for many patients

suffering fromPPPD.The findings are consistentwith thoseof vanVugt

et al., who conclude that VR is a good tool for dizzy patients evenwhen

no definite causal etiology has beenmade (van Vugt et al., 2017).

The burden of dizziness improved in seven out of nine participants.

The studies fromvanVugt et al. andGeraghty et al. showaVSSbaseline

score about 14, while our VSS baseline mean is 32.9. The VSS thresh-

old (>12) suggests “severe dizziness” in other studies (Fox et al., 2019;

Wilhelmsen et al., 2008). The baseline score of PHQ-9 is about 5 in

the study from van Vugt et al. compared to 10 in the present study. A

total of 10 points in PHQ-9 or above are suggestive of the presence of

depression (Gilbody et al., 2007). This difference in these study popu-

lations indicates that our participants had a significantly higher burden

of disease. Themean score of improvement in VSS in the present study

is comparable with other studies (van Vugt et al., 2017), indicating that

theprogramworkswell for unselectedpatientswith ahighdiseasebur-

den. However, the result must be interpreted with caution as this is a

small study with an uncontrolled design.

We did not find any significant change in depressive symptoms or

health-related quality of life for the whole group. The lack of reported

improvements is in linewith previous studies,where additional support

is often needed to affect these variables (Apolinario-Hagen, 2019; Cui-

jpers et al., 2017). Specific cognitive therapy andmedicationsmay have

a role in the management of dizziness where comorbidity with mental

disorders is present (Axer et al., 2020; Ketola et al., 2015; Staab, 2019).

We did not measure physical activity, but some participants

reported that they had become more active. This may be one expla-

nation of the lack of improvement in the functional score related to

dizziness (Niigata PPPD Questionnaire), which focused on symptoms

in upright posture/gait, movement and visual stimulation.

The feedback from the semi-structured interview shows that the

training is demanding, and it can be challenging to set aside time in

everyday life. The participants need high motivation to complete the

program. It could also be difficult to find the right amount of exercises.
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Participants reported the lowest score (mean 2.2 [range 0–5]) when

they rated their own improvement. This finding probably reflects both

largedifferences among theparticipants and that somehadhighexpec-

tations. Participants stated that itwouldbe feasible to continuebeyond

the three months in the study (Ketola et al., 2015; Staab, 2019). The

natural course of PPPD iswide fluctuations in symptoms over days and

during a day. Participants with a heavy burden of disease struggle to

find motivation for training when meeting relapses. The only sugges-

tion for change to the programwas that the exercises of rolling around

on the floor shouldbeoptional.Weagree that this shouldbementioned

in the program.

4.1 Strengths and limitations

The strength of this study is that the participants represent a wide age

distribution, they were motivated and had a high burden of disease

with long duration of symptoms. The participants were representative

for the main goal of the study in examining whether the web applica-

tion is feasible. It is a caveat in relation to scoring results that disease

burden is influenced by the daily variations of symptoms. The limita-

tions are a low number of participants, lack of control group, overrep-

resentation of women and a short observation time for assessing the

consistency of improvement.

4.2 Implications for clinical practice and further
research

Patientswith chronicdizziness (PPPD)andahigh symptomburdenmay

be introduced to VR. A web-based self-help application of this type is

feasible. The results of the present study open an opportunity to offer

guided web-based VR also to patients with high disease burden and

long-lasting symptoms.

This field needsmore studies both in determiningwho is best suited

and whether the improvement lasts over time. Recording change in

physical activity should be considered. A broader survey of health sta-

tus, activity and psycho-social data could have made it easier to evalu-

ate the results.

5 CONCLUSION

The Norwegian version of a self-help web application for VR appears

to be a feasible and possibly effective treatment for a long-lasting and

high-symptom burden.
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