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ABSTRACT

Background and purpose: Dizziness and vertigo are prevalent symptoms worldwide, ranking third among the
most frequent consultations in Primary Care and Emergency Departments. These symptoms affect both sexes
and tend to increase with age. In addition to their impact on health, they generate significant negative
consequences on the quality of life of those who experience them, being a recurrent cause of functional
dependence and work disability. The role of vestibular physiotherapy has grown considerably in recent years
and has become essential in the therapeutic approach to vertigo and dizziness, playing a fundamental role in the
readaptation of the vestibular system and contributing significantly to the improvement of these symptoms. The
primary objective is to evaluate in the literature the effects of physiotherapeutic intervention as a treatment in
patients with vertigo and/or dizziness. Methods: A systematic review of clinical trials was conducted using
various databases including PubMed, Cochrane, ScienceDirect, Scopus, and Web of Science. The search was
restricted to randomized clinical trials published in the last 10 years, written in English and Spanish, and focused
on the study of vertigo and/or dizziness. This systematic review was conducted in accordance with the PRISMA
guidelines. Results: The results obtained indicate significant differences in the groups after the different
vestibular physiotherapy interventions. Moreover, the combination with other methods proves to be beneficial
in these patients. On the other hand, quality of life and mental health did not show statistically significant
improvements in all studies. Discussion: Vestibular physiotherapy has shown positive results in patients with
vertigo and dizziness. Whether applied alone or in combination with non-conventional approaches, this form of
intervention not only alleviates the associated symptomatology but also significantly improves the quality of life
of these patients.
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INTRODUCTION

Dizziness is one of the most common symptoms worldwide, affecting both sexes, with a higher prevalence in
adults, particularly in the elderly (1,2). It is generally described as a non-specific symptom, characterized by an
erroneous sensation of spatial orientation, instability, imbalance, or hallucination of movement. The most
common type is vertigo, defined as a false sensation of movement of oneself or one's surroundings when there
is no real movement (3).

The most common cause of vertigo and/or dizziness is a lesion or alteration of the vestibular system, which can
be differentiated into two types according to their origin. Peripheral vestibular vertigo, the most common type,
accounts for 75% of all cases and has an acute, intense onset that may impede daily activities. Central vestibular
vertigo, originating from the VIII cranial pair, brain stem, and cerebellum, accounts for 25% of cases, is
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characterized by its progressive nature, milder intensity, and longer duration (10). Additionally, there is
psychogenic dizziness, which accompanies strong emotional sensations (11).

Maintaining balance and gaze stability requires the participation of the vestibular system (4,5), along with the
muscular and osteoarticular apparatus of the legs and trunk, proprioceptive afferents, visual and vestibular
sensory information, and complex integration in the central nervous system. Consequently, individuals can
experience dizziness or vertigo in various physiological and pathological situations (5).

The fundamental basis for diagnosing vertigo and/or dizziness involves performing an anamnesis and physical
examination of the vestibular system (6). Tests to examine the vestibulo-ocular and vestibulo-spinal pathways
include the Barany test, Romberg test, Babinsky-Weil maneuver, and tandem gait (6). Vertigo affects 15-35%
of the general population at some point in their lives (7). In Spain, nearly 2% of the population consults Primary
Care annually for vertigo and/or dizziness (8).

The incidence is higher in females than males, and nearly three times more frequent in the elderly than in young
adults, affecting up to 20% of the population over 65 years of age (7,8). In children, the prevalence of rotatory
dizziness is reported to be 6-18%, with vestibular and balance disorders accounting for 0.45%, with benign
paroxysmal vertigo being the most common (19%) (8). The annual prevalence of vertigo and dizziness reaches
3% of the population, with the incidence increasing with age (8). Patients with this disorder report an inability
to perform activities of daily living, resulting in a decrease in the quality of life (9).

In terms of treatment, pharmacological treatment aims to alleviate symptoms and prevent relapse (12). Surgery
may be an option in certain cases such as hydrotropic inner ear disease and Meniére's disease, indicated in just
over 1% of patients (13).

Vestibular physiotherapy, a type of therapy mainly uses exercises like habituation to help patients get used to
motion and reduce dizziness, as well as repositioning maneuvers like Epley for those with BPPV that has gained
prominence in recent years (14). These techniques are used in patients with vestibular system disorders to
improve balance, restore spatial orientation, and enhance quality of life (15). Specific exercises tailored to
individual needs include habituation exercises (for sensitivity to movement), adaptation exercises (for vestibular-
ocular reflex disorders), substitution exercises (to improve vestibular function with eye movements), and
optokinetic exercises (to activate the vestibular system) (14,16). Physical therapists also work on improving gaze
stability through specific eye—head coordination exercises. Balance training, often on unstable surfaces or with
visual challenges, is key—especially for older adults and athletes recovering from concussion. The approach is
always adapted to what each person needs most. (14,16).

Given the observed data and the prevalence and incidence rates of these vestibular alterations in society, there
is a need to analyze the available treatments. Therefore, this study aims to gather the most up-to-date evidence
on various physiotherapeutic methods as treatments for patients with vertigo and/or dizziness.

METHODS

We conducted a systematic review adhering to the guidelines of the Preferred Reporting Items for Systematic
reviews and Meta-Analyses Extension for Scoping Review (PRISMA-ScR) (17). We utilized the following
MeSH terms: "vestibular rehabilitation,” "physical therapy,"” "physiotherapy,” "dizziness," and "vertigo," along
with the Boolean operators "AND" and "OR." This resulted in the following search equation: ((Vestibular
Rehabilitation) OR (Physical Therapy) OR (Physiotherapy)) AND ((Dizziness) OR (Vertigo)). The
bibliographic search methodology varied across databases: we searched by title and abstract in PubMed,; by title,
abstract, and keywords in Cochrane, ScienceDirect, and Scopus; and by subject in Web of Science. This
systematic review was conducted in accordance with the PRISMA guidelines.

Selection of studies

The inclusion criteria for this review required that articles be published within 2013 and 2023 in Spanish or
English, focusing on the study of vertigo and/or dizziness as symptoms of vestibular pathology, and exploring
treatment techniques aimed at improving vertigo and/or dizziness.
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We excluded trials involving patients with dizziness and/or vertigo secondary to traumatic brain injury, articles
focusing solely on dizziness and/or vertigo in a specific pathology, and articles examining only balance or other
symptomatology related to the vestibular system aside from vertigo or dizziness.

A total of 1599 articles were initially identified. After removing duplicate articles, titles and abstracts were
analyzed based on the inclusion and exclusion criteria. Ultimately, 8 articles were selected for inclusion in this
review (Figure 1). All the articles selected have been approved by ethical committees.

To extract information from the selected articles, the following data points were considered: authors, year of
publication, sample size, age range, number of sessions, duration of sessions, intervention techniques, outcome

measures, results, and conclusions.

Figure 1. Study selection process presented using the PRISMA 2020 flow diagram
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Figure 1. Flowchart which details the study selection. It summarises the phases of identification, pre-screening,
eligibility and inclusion in the review. It was adapted from the PRISMA 2020 statement [17] and developed

using the official template.
Evaluation of methodological quality and scientific evidence

To evaluate the methodological quality of the studies, we utilized the PEDro scale, a tool designed to assess
external and internal validity, as well as statistical data, facilitating evidence-based clinical decisions (18).

Scoring ranged from 0 to 10 points, excluding the first item which pertains to external validity (19). Each item
was rated as either "YES" or "NO" based on its fulfillment. A numerical score was then calculated, with "YES"
being assigned a value of 1 and "NO" a value of 0. Higher scores indicate greater methodological quality, and
results can be categorized as follows: < 4, poor; 4 - 5, acceptable; 6 - 8, good; and 9 - 10, excellent (20).

For assessing the level of evidence and recommendation, we employed the Oxford Centre for Evidence-Based
Medicine (CEBM) scale, which allows evaluation of evidence based on the subject area, clinical situation, and
type of research relevant to the clinical questions (21,22).
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RESULTS/FINDINGS

The results of the methodological quality are shown in Table 1, evaluated using the Pedro scale. Regarding the
evaluation of the levels of evidence, it was found that all the articles included show a level of evidence 1b with
a recommendation grade A.

Table 1. Assessment of methodological quality according to the PEDro scale

Authors Items Total

1 |2 3 4 5 6 7 8 9 10 |11

Koganemaruetal. (22) |1 |1 1 1 0 0 0 1 1 1 1 7

Menant et al. (23) 1 |1 1 1 0 0 0 0 1 1 1 6

Lamas et al. (24) 1 |1 1 1 0 0 1 1 1 1 1 8

Van Vugt et al. (25) 1 |1 1 1 0 0 0 0 1 1 1 6

Deshmukh et al. (26) 1 |1 1 1 0 0 0 1 1 1 1 7

Aratani et al. (27) 1 |1 1 1 0 0 0 0 1 1 1 7

Wang et al. (28) 11 [1 |1 Jo Jo Jo |1 |1 |1 |1 |7

Kanyilmaz et al. (29) 1 |1 1 1 0 0 0 1 1 1 1 7

PEDro scale items: 1. Random assignment; 2. Concealed allocation; 3. Baseline comparability; 4. Participant
blinding; 5. Therapist blinding; 6. Assessor blinding; 7. Follow-up; 8. Intention-to-treat analysis; 9. Between-
group analysis; 10. Score and variability measures. The items have been categorized thought numbers (1 is
“ves” and 0 is “no” in PeDro Scale answers)

The total number of participants across the 8 articles was 912 subjects, ranging in age from 18 to 92 years.
Among these studies, 4 focused primarily on dizziness as the main condition (23,24,26,30), while 2 articles
addressed vertigo (27,29), and the remaining 2 included patients with dizziness and/or vertigo (25,26).

All articles compared various methods for treating dizziness and/or vertigo with a standard vestibular
physiotherapy approach. The interventions in the experimental groups included: transcranial direct current
electrostimulation (tcDCS) (23), multifaceted interventions (24), lian gong (25), virtual reality (26,30), activation
of the deep neck musculature (26), flexibility, cognition, sensory interaction, and muscle strengthening exercises
(28), and pharmacological treatment combined with vestibular physiotherapy (29).

The total number of intervention sessions varied among the studies: 6 sessions (1 per week) (26), 12 sessions (1
per week) (25), 12 sessions (3 per week) (24,27), 15 sessions (3 per day) (23), 15 sessions (5 per week) (30), 16
sessions (2 per week) (28), and 84 sessions (3 per day) (29).

The most evaluated variables included vertigo and dizziness, quality of life, and depression and anxiety. Vertigo
and dizziness were assessed in all trials, with the Dizziness Handicap Inventory (DHI) being the most used
measure in 7 articles, showing significant improvements (p < 0.05) (23,24,26-30).

Lamas et al. (25) did not specify the measure used for this variable but concluded that symptomatology improved
following the interventions.

In contrast, the quality of life was assessed in 5 of the articles. In 2 of them, the Geriatric Depression Scale
(GDS) was utilized (28,30), while in another 2, the Patient Health Questionnaire (PHQ-9) was employed (24,26),
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without yielding statistically significant results in any of them (p > 0.05). However, in the study by Lamas et al.
(26), the SF-36 was used to assess this variable, resulting in significant differences (p < 0.05).

The third most studied variable among the trials was depression and anxiety, with the General Anxiety Disorder
(GAD-7) being utilized in 2 of the articles (24,26), and the State-Trait Anxiety Inventory (STAI) in one study
(23), without statistically significant differences found in any of them (p > 0.05). In contrast, in the study by
Kanyilmaz et al. (30), where the Hamilton Anxiety Scale (HAS) was employed, the results indicated significant
improvements after the interventions (p < 0.05). (See summary of results in Table 2)

Table 2. Summary of articles

AUTHORS SAMPLE SESSIONS INTERVENTION PERFORMANCE RESULTS
MEASURES
Koganemaru et | n =16 3 sessions of | G1: Vestibular | DHI, STAI, SDS, TUG | G1-G2:
al. 25  minutes | physiotherapy improvement
Age: from | every 4 hours | combined with tcDCS | Vo : initial in all
41 to 73 parameters,
years old G2: Vestibular | V1: 1 month significant
physiotherapy difference in
DHI (p =
0.033) for G1
Menant et al. n =305 3 sessions per | G1: Personalized | DHI, CSRT, | G1-G2:
week for 30 | multifaceted Coefficient of | significant
Age:  from | minutes intervention variation of step time | difference in
50 to 92 in seconds, Tilt test, [IHD (p =
years old G2: Usual care PPA, Dynamic balance | 0.003) for G1
tests, FES-I, GAD-7,
PHQ-9, Reduced five-
factor NEO inventory.
Vo: initial
V1.6 months
Lamas et al. n=33 Weekly 50- | G1: Lian gong SF36, SPPB G1-G2:
minute significant
Age: 18 | sessions G2: Vestibular | Vo: initial improvement
years or physical therapy in SF36 (p <
older V1. 12 weeks 0.05).
G3: No treatment
Van Vugt et al. | n =322 Weekly G1: Virtual reality and | VSS-SF, DHI, PHQ, | G1-G2:
sessions of 10 | routine medical care GAD-7, PHQ-9 significant
Age: 50 | to 20 minutes improvement
years or G2: Virtual Reality | Vo: initial in VSS-SF (p <
older and vestibular 0.05).
physiotherapy V1: 3 months
G3: Usual care V2: 6 months
Deshmukh et | n=20 30  minutes | G1: isometric | DHI, MSQ G1-G2:
al. per session, 3 | exercises for deep neck significant
Age: days/week muscle activation and | Vo: initial differences (p <
between 18
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and 30 years vestibular V1. 4 weeks 0.001) in both
old physiotherapy. parameters.
G2: vestibular
physiotherapy
Aratani et al. Age: 65 | 2 sessions of | G1: Multimodal | DHI, VAS, VADL, | Not found
years or | 50 minutes vestibular physical | GDS,
older therapy of significant
per week ABC differences
Cawthorne and
Cooksey V 0: initial in the groups (p
&It; 0.01)
G2: Vestibular | V 1: 2 months
physical therapy
(Cawthorne and
Cooksey)
Wang et al. n=102 20 to 40|G1IlL: vestibular | BBS, VSI, symptom | G1-G2:
minutes, 3 | physiotherapy and | changes before and | significant
Age: times a day. pharmacological after treatment, IHD, | differences (p <
between 18 treatment patient satisfaction 0.001) in BBS,
and 85 years VS| and DHI
old G2: pharmacological | Vo: initial for G1.
treatment
V1: 4 weeks
Kanyilmaz et | n=32 5 sessions of | G1: Vestibular | VSS, DHI, BBS, TUG, | G1-G2:
al. 35 minutes | physiotherapy using | FES-I, GDS, HAS significant
Age: 65 | per week virtual reality. differences (p <
years or Vo : initial 0.05) in DHI,
older G2: Vestibular TUG, VSS and
physical therapy V1 6 months HAS for G1.

DHI: Dizziness Handicap Inventory; STAI: State-Trait Anxiety Inventory; SDS: Sheehan Disability Scale;
TUG: Timed Up and Go Test; CSRT: Choice-Stepping Reaction Time; PPA: Physiological Profile Assessment;
FES-I: Falls Efficacy Scale-International; GAD-7: General Anxiety Disorder-7; PHQ-9: Patient Health
Questionnaire; SF-36: Short-Form Health Survey; SPPB: Short Physical Performance Battery; VSS-SF: Vertigo
Symptom Scale-Short Form; MSQ: Minnesota Satisfaction Questionnaire; VAS: Visual Analogue Scale;
VADL: Vestibular Disorders Activities of Daily Living Scale; GDS: Geriatric Depression Scale; ABC:
Activities-Specific Balance Confidence Scale; BBS: Berg Balance Scale; VSI: Vestibular Symptom Index;
HAS: Hamilton Anxiety Scale; VVO: before treatment; VV1: after treatment.

DISCUSSION

The aim of this review is to analyze the available literature to assess the effectiveness of vestibular physical
therapy in patients suffering from vertigo and dizziness.

All included articles were randomized clinical trials, with methodological quality assessed using the PEDro
scale, demonstrating a level of quality ranging from good to excellent. The total number of subjects evaluated
across these trials was 912, enhancing the reliability of the review's results.

According to the findings, seven of the articles showed significant improvements in vertigo and dizziness.
Various interventions were employed, all in conjunction with conventional vestibular physiotherapy. For
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instance, Koganemaru et al. (23) utilized direct current electrostimulation (tcDCS), while Van Vugt et al. (26)
and Kanyilmaz et al. (30) used virtual reality. These interventions promoted processes related to habituation and
substitution of the vestibular system and postural control, leading to notable improvements when combined with
conventional vestibular physiotherapy. Lamas et al. (25) utilized lian gong (therapeutic gymnastics), and
Deshmukh et al. (27) employed activation of the deep neck musculature, enhancing subjects' integrity, postural
stability, and flexibility, thereby alleviating symptomatology. Menant et al. (24) implemented multifaceted
interventions, while Wang et al. (29) utilized pharmacological treatment. Individualized interventions in both
studies resulted in a more effective and efficient approach, with high subject satisfaction levels. Consequently,
significant improvements were observed in vertigo and dizziness in the seven described studies. However,
Aratani et al. (28) did not observe significant differences, possibly due to the multimodal component used,
increasing the potential for bias in the results. Additionally, the authors noted the subjective nature of dizziness
perception, increasing the likelihood of result inaccuracies.

A variety of outcome measures were employed across the 8 articles studied. For vertigo and dizziness, the most
common scale was the Dizziness Handicap Inventory (DHI), used in 7 studies, except Van Vugt et al. (26), who
utilized the Vertigo Symptoms Scale (VSS-SF) with significant outcomes. The difference in results may be
attributed to VSS-SF's adaptability to virtual reality treatments. Although Lamas et al. (25) did not use a specific
tool for vertigo/dizziness assessment, the observed improvement in subjects’ quality of life suggests
symptomatology enhancement.

Furthermore, five articles investigated anxiety and depression, with Kanyilmaz et al. (30) reporting significant
post-treatment differences. The diversity of scales used across other articles, coupled with differences in sample
sizes, may explain insignificant results in these variables and increase the potential for bias.

Regarding the results, the studies included in the review show a clear trend towards greater effectiveness of
interventions that combine vestibular physiotherapy with other complementary techniques. In most trials, the
experimental group showed statistically significant improvements compared to the control groups, as in the
studies by Koganemaru (23), Menant (24), Deshmukh (27), Wang (29), and Kanyilmaz (30). For example,
Kanyilmaz et al. (30) found significant improvements on multiple functional scales such as DHI, TUG, and BBS
when incorporating virtual reality into therapy. Similarly, Menant et al. (24) found a significant improvement in
the Dizziness Handicap Index (DHI) with multifaceted interventions. These data support the efficacy of
combined or innovative approaches over traditional vestibular physiotherapy.

According to the literature, vertigo and dizziness significantly impact the quality of life of affected individuals,
leading to impairment in various aspects of daily functioning, including work, social interactions, and activities
of daily living (32-34). However, only two of the studies analyzed this aspect. Lamas et al. (25) utilized the SF-
36 Health Questionnaire, demonstrating statistically significant improvements in quality-of-life following
interventions. This improvement can be attributed to high treatment adherence, highlighted by decreased pain
and increased confidence among subjects, resulting in positive effects on vertigo and dizziness symptomatology.

Wang et al. (30) also reported enhanced quality of life among study subjects but did not specify the measurement
scale employed. Although other articles did not directly assess quality of life, its enhancement is presumed to be
inversely related to improvements in vertigo and dizziness symptoms, indicating a positive development in
subjects' overall well-being.

This systematic review study has several limitations, notably the small number of articles analyzed, considerable
variation in interventions performed, the variable age range of the participants in the studies included and
diversity in outcome measures used. Additionally, some studies had small sample sizes, ranging from 16 to 40
patients, potentially leading to less precise and statistically insignificant results. However, despite these
limitations, analysis of the eight articles confirms the effectiveness of vestibular physical therapy for these
patients. Furthermore, the incorporation of complementary methods, as described in these studies, contributes to
symptom improvement, and addresses other negative factors such as anxiety and depression.

Given the high prevalence of vertigo and dizziness in contemporary society, further research is warranted,
particularly larger clinical trials. Additionally, conducting studies with more specific age classifications would
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provide insight into the efficacy of physiotherapy treatment across different life stages. Such studies could
consider age-related comorbidities that may impact vertiginous symptomatology adversely.

The outcomes of this systematic review demonstrate the efficacy of vestibular physical therapy for individuals
suffering from vertigo and dizziness. Additionally, the integration of complementary therapies alongside it
enhances symptom management, positively influencing associated factors such as quality of life, depression,
and anxiety.

Furthermore, it is advisable to conduct further studies with expanded sample sizes and refined age stratification.
This approach is crucial as age-related comorbidities can impact patients differently, necessitating a more
nuanced understanding of treatment effectiveness across various life stages.

Implications On Physiotherapy Practice

Vestibular physiotherapy brings new approaches to the treatment of patients with secondary or primary balance
disorders. This review provides a current view of the techniques being studied in this area of physical therapy
and opens a light for future studies in the field. In addition, vestibular physical therapy helps in the treatment of
cervical disorders that secondarily affect the patient's balance. This review provides information to focus on
vestibular treatment in physical therapy and at the same time helps the professional to keep updated on the quality
of evidence in this field.
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