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Abstract

Benign paroxysmal positional vertigo (BPPV) and persistent postural-perceptual dizziness (PPPD) are
challenging vestibular disorders with overlapping symptoms that complicate diagnosis and treatment. BPPV
causes transient vertigo with head movements, while PPPD involves persistent dizziness and unsteadiness.
Both significantly impact the quality of life, including emotional well-being. This review examines the
relationship between BPPV and PPPD, stressing the need for comprehensive, multidisciplinary
management. Effective treatment must address both physical and psychological aspects, using personalized
care, technological innovations, and patient education to improve outcomes and enhance the quality of life
for those affected.
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Introduction And Background

Benign paroxysmal positional vertigo (BPPV) and persistent postural-perceptual dizziness (PPPD) are two
intricate vestibular disorders that, while distinct in nature, often intersect, leading to diagnostic and
therapeutic challenges [1]. BPPV is characterized by transient vertigo episodes triggered by specific head
movements, typically associated with otolithic debris dislodging within the semicircular canals [2,3]. It is a
prevalent condition, particularly among the elderly, and can be effectively managed with canalith
repositioning maneuvers [2,3]. In contrast, PPPD is a chronic and debilitating disorder characterized by
persistent feelings of dizziness and unsteadiness, exacerbated by upright posture and movement, without
any identifiable organic cause [4,5]. PPPD is often associated with heightened attention to bodily sensations
and is believed to stem from maladaptive neuroplastic changes in response to a prior vestibular or non-
vestibular insult [5].

Despite their distinct clinical profiles, BPPV and PPPD frequently coexist or transition into one another,
complicating diagnosis and management [1,6]. For instance, patients with BPPV may develop PPPD as a
consequence of prolonged avoidance behaviors due to fear of triggering vertigo, leading to deconditioning
and increased sensitivity to motion [1,6]. Conversely, individuals with PPPD may experience episodic vertigo
resembling BPPV, further blurring the diagnostic boundaries between the two conditions [1,6].

The interplay between BPPV and PPPD underscores the importance of a comprehensive approach to
vestibular disorders, integrating diagnostic tools such as posturography, videonystagmography, and video
head impulse test with multidisciplinary management strategies [7]. Understanding the nuanced
relationship between these disorders is crucial for tailoring effective treatment strategies and improving
outcomes in patients with vestibular dysfunction [6,7]. This narrative review aims to elucidate the complex
correlation between BPPV and PPPD.

Review
Methods

For this narrative review, a rigorous methodological approach was employed to explore the intricate
correlation between BPPV and PPPD, two distinct yet potentially interrelated vestibular disorders. A
comprehensive search strategy was devised to identify relevant studies, encompassing electronic databases
such as PubMed, Google Scholar, and Scopus. The search strategy utilized terms including "benign
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paroxysmal positional vertigo," "postural perceptual persistent dizziness," and "vestibular disorders" and
related terms to ensure the retrieval of pertinent literature published in English. The inclusion criteria
encompassed original research articles, review papers, and clinical guidelines focusing on the
pathophysiology, clinical manifestations, diagnostic modalities, and management strategies of BPPV and
PPPD. The selected literature underwent meticulous screening and data extraction to capture key findings
related to the epidemiology, etiology, clinical presentation, and treatment outcomes of both disorders.
Special attention was given to studies elucidating potential mechanisms underlying the co-occurrence of
BPPV and PPPD, as well as those investigating shared risk factors and comorbidities. Data synthesis and
analysis were conducted to provide a comprehensive overview of the current understanding of BPPV and
PPPD, emphasizing their overlapping features and distinct characteristics. The review also aimed to identify
gaps in knowledge and propose avenues for future research to enhance the diagnosis and management of
these challenging vestibular disorders. Overall, this narrative review offers a critical appraisal of the existing
literature and highlights the need for a multidisciplinary approach to improve the care of patients with BPPV
and PPPD.

Exploring the link: BPPV and PPPD correlation

BPPV and PPPD are two distinct vestibular disorders that can significantly impact an individual's quality of
life [6,7]. BPPV is characterized by brief episodes of vertigo triggered by changes in head position, often
associated with specific movements like rolling over in bed or tilting the head back [8]. On the other hand,
PPPD is characterized by persistent non-vertiginous dizziness and unsteadiness, exacerbated by upright
posture and movement [4]. While traditionally considered separate entities, emerging evidence suggests a
complex relationship between BPPV and PPPD |[1]. Some studies propose that PPPD may develop as a
consequence of untreated or recurrent BPPV, highlighting the importance of recognizing and appropriately
managing BPPV to prevent the development or persistence of PPPD [4,6]. Understanding the correlation
between these two conditions is crucial for optimizing diagnostic and treatment strategies, ultimately
improving patient outcomes and quality of life [4,6].

BPPV and PPPD: facts and controversies

Facts

BPPV and PPPD are prevalent vestibular disorders with distinct yet overlapping characteristics [1,5,9]. Age is
a significant risk factor for both BPPV and PPPD, with studies indicating that the prevalence of these
disorders increases with age [10,11]. BPPV is more prevalent in older adults, peaking in individuals aged 50-
70 years, whereas PPPD can affect any age group but is commonly seen in middle-aged adults [10,11]. The
prevalence of PPPD in children is increasing nowadays [10,11]. This age-related prevalence suggests that
there may be underlying age-related changes in the vestibular system that predispose individuals to these
disorders [10,11].

Gender also appears to play a role in the prevalence of BPPV and PPPD, with some studies suggesting that
women may be more likely to develop these disorders than men [12]. Comorbidities, such as migraine, have
also been implicated in the development of both BPPV and PPPD [13]. Migraine is a common neurological
condition characterized by recurrent episodes of headache, often accompanied by sensory disturbances and
nausea [13]. Studies have shown that individuals with migraine may be at an increased risk of developing
vestibular disorders, including BPPV and PPPD [13]. The exact relationship between migraine and these
vestibular disorders is not fully understood, but it is thought that shared pathophysiological mechanisms,
such as cortical spreading depression and neurochemical imbalances, may play a role [13].

BPPV often arises spontaneously or follows head trauma, inner ear infections, or vestibular neuritis, while
PPPD can develop after initial vestibular insults such as BPPV, vestibular neuritis, vestibular migraine, or
traumatic brain injury, though its exact cause is not always clear [5,6]. Both disorders manifest as dizziness
and unsteadiness, but their symptoms’ nature and duration vary [5,6]. Both BPPV and PPPD can
significantly disrupt daily life, affecting various aspects such as work, social interactions, and overall well-
being [14,15]. The sudden vertigo episodes of BPPV can be particularly debilitating, leading to difficulties in
performing tasks that require head movements, such as driving or working at a computer [14]. Similarly, the
persistent dizziness and unsteadiness of PPPD can make simple activities like walking or standing for long
periods challenging [15]. These symptoms can also impact social interactions, as individuals may avoid
social gatherings or public places due to fear of experiencing dizziness or imbalance in front of others
[14,15].

Controversies

One of the primary controversies regarding PPPD involves its classification and overlap with other
vestibular disorders, particularly BPPV [6]. Some researchers consider PPPD to be a distinct clinical entity,
while others suggest it may be a consequence or manifestation of an underlying vestibular pathology like
BPPV [15,16]. This overlap often complicates diagnosis and management, as patients may exhibit symptoms
indicative of both disorders [6,14]. Additionally, while the diagnostic criteria specify that symptoms are not
better accounted for by another disease or disorder, the same Barany Society paper acknowledges that PPPD
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may coexist with other diseases or disorders. This ambiguity highlights the complexity of identifying and
managing PPPD. The role of vestibular rehabilitation in managing these disorders is a subject of debate [16-
18]. While it is a recognized and effective treatment for BPPV, its effectiveness for PPPD is a matter of
varying perspectives [19]. Some studies indicate that vestibular rehabilitation can be advantageous for PPPD,
as it may aid in central compensation and enhance postural control [20]. However, contrasting views suggest
that it might not adequately target the underlying maladaptive central processing that contributes to PPPD
[21,22].

BPPV and PPPD challenges and quality of life

When BPPV and PPPD coexist or overlap in a patient, several challenges can arise in terms of diagnosis and
management [1,6]. These challenges stem from the complex and overlapping nature of the two disorders, as
well as their distinct clinical presentations and treatment approaches [1,6]. One of the main challenges is
distinguishing between the two disorders, as they can present with similar symptoms such as dizziness and
unsteadiness [4,6]. The overlap in symptoms can make it difficult to differentiate between the two disorders
based on clinical presentation alone [1]. BPPV is characterized by brief, intense episodes of vertigo triggered
by specific head movements, often associated with positional nystagmus [9]. In contrast, PPPD manifests as
a persistent sensation of non-vertiginous dizziness and unsteadiness, exacerbated by upright posture and
movement, without positional nystagmus [23]. To differentiate between these disorders, a comprehensive
evaluation is essential [9,24]. History-taking should focus on symptom duration and triggers, while physical
examination should include positional testing and assessment of eye movements [25]. To strengthen the
differential diagnosis between PPPD and other vestibular disorders, including bilateral vestibular
hypofunction, the video head impulse test (VHIT) can be valuable [26]. Unlike PPPD, which does not typically
present with measurable peripheral vestibular deficits, bilateral vestibular hypofunction is characterized by
reduced vestibulo-ocular reflex gains on VHIT [26]. Including VHIT as part of the diagnostic workup helps to
identify or rule out underlying peripheral vestibular dysfunction, refining the diagnostic process for patients
who may present with overlapping symptoms across these disorders [26]. Additionally, a neurological
examination is crucial to rule out central causes of dizziness [25]. Psychological assessment is also
important, as PPPD is often associated with anxiety and somatic symptom disorder [27]. Treatment response
can further aid in differentiation, with BPPV typically responding well to repositioning maneuvers and PPPD
requiring a multidisciplinary approach involving vestibular rehabilitation and cognitive behavioral therapy
[19,28].

Impact on quality of life

The impact of BPPV and PPPD on quality of life is profound, affecting various aspects of daily functioning
and well-being [15,29]. BPPV, characterized by sudden episodes of vertigo triggered by changes in head
position, can lead to significant limitations in activities of daily living [30]. Patients often report feeling
anxious or fearful of triggering vertigo, which can restrict their mobility and independence [31]. The
recurrent nature of BPPV episodes can also cause frustration and a sense of unpredictability, further
impacting quality of life [31].

On the other hand, PPPD, characterized by persistent feelings of dizziness and unsteadiness unrelated to
head movements, can have a debilitating effect on the quality of life [28]. Patients with PPPD often report
difficulty with balance, spatial orientation, and concentration, which can interfere with work, social
activities, and leisure pursuits [32]. The persistent nature of PPPD symptoms can lead to feelings of
frustration, isolation, and depression, further exacerbating the impact on quality of life [28]. Both BPPV and
PPPD can also have indirect effects on quality of life, such as sleep disturbances, fatigue, and limitations in
social interactions [15,28,33]. The emotional toll of living with these chronic vestibular disorders should not
be underestimated, as patients often experience anxiety, depression, and a sense of loss of control over their
lives [28,34].

The emotional toll of living with chronic vestibular disorders like PPPD is profound and multifaceted, often
overshadowing the physical symptoms themselves [6,15]. The emotional dimensions of various
questionnaires should be mentioned in a narrative review, taking into consideration specific scales such as
the Nigata and the emotional component of the Dizziness Handicap Inventory (DHI). Additionally, the Visual
Vertigo Analogue Scale can aid in differentiating BPPV from PPPD and even healthy individuals, as already
published. BPPV is generally considered an episodic rather than a chronic vestibular disorder due to its
often-transient nature and the availability of effective repositioning maneuvers [9]. However, if BPPV
remains undiagnosed or untreated, symptoms can persist indefinitely, leading to recurrent vertigo episodes
that significantly impair the quality of life [14]. Prolonged symptoms can contribute to chronic dizziness,
increased fall risk, and substantial psychological distress, as patients may experience heightened anxiety and
limitations in daily activities [14]. This underscores the importance of early and accurate diagnosis, as
prompt identification and management of BPPV can prevent the progression to chronic symptomatology
[14]. Timely treatment reduces the long-term impact on vestibular function and mitigates the broader
psychosocial effects of prolonged dizziness, improving both physical well-being and overall quality of life for
affected individuals [14]. Furthermore, the roles of selective serotonin reuptake inhibitors (SSRIs) and
betahistine in the management of both BPPV and PPPD warrant discussion, as they may offer therapeutic
benefits in addressing the associated emotional and vestibular symptoms [14].
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Patients frequently experience a pervasive sense of anxiety, as the unpredictable nature of vertigo attacks or
persistent dizziness leaves them constantly on edge, fearing when the next episode might occur [1,6,15,28].
This anxiety can lead to hypervigilance and avoidance behaviors, where individuals might limit their
activities, avoid certain movements, or stay away from busy environments, further isolating themselves
[1,6,15,28].

Depression is another common emotional consequence. The chronic, relentless nature of these vestibular
disorders can lead to a sense of hopelessness and despair [35-37]. Patients may feel trapped in their
condition, perceiving a bleak outlook on recovery or improvement [35-37]. The constant battle with
symptoms can drain their emotional resilience, leaving them feeling fatigued and disheartened [35-37].
Social withdrawal is a frequent byproduct, as the fear of experiencing symptoms in public or during social
interactions can lead to decreased participation in social activities, exacerbating feelings of loneliness and
isolation [38]. Moreover, the cognitive load of managing these vestibular disorders adds to the emotional
burden [36]. The need to constantly monitor symptoms, avoid triggers, and manage treatment regimens can
become overwhelming [36]. This constant vigilance can impair cognitive functions such as memory,
attention, and executive functioning, further contributing to feelings of inadequacy and frustration [39].
Patients often report a diminished sense of self-efficacy and control over their lives, which can severely
impact their overall mental health and well-being [39].

The emotional distress associated with vestibular disorders such as BPPV and PPPD is not just a secondary
consequence but a core component of the disease burden [6,15]. Effective management must, therefore,
include psychological support, such as counseling or cognitive-behavioral therapy, to help patients develop
coping strategies, address anxiety and depression, and rebuild their confidence and quality of life [40].
Integrative approaches that address both the physical and emotional aspects of these disorders are crucial
for comprehensive care and improved patient outcomes [40]. Some studies have suggested that patients with
BPPV who also experience anxiety tend to report greater complaints of residual dizziness following
successful repositioning maneuvers [41-44]. This phenomenon may reflect the interplay between
psychological factors and vestibular symptoms, indicating that anxiety can amplify patients' perceptions of
dizziness even when the underlying mechanical issue has been resolved [41-44]. These findings highlight
the importance of considering psychological well-being in the management of BPPV, as addressing anxiety
may be crucial for improving treatment outcomes and enhancing overall patient satisfaction [41-44].
Furthermore, understanding the relationship between anxiety and residual dizziness can inform the
development of more comprehensive treatment approaches that include psychological support alongside
vestibular rehabilitation.

Future directions in the management of BPPV and PPPD aim to refine treatment approaches and enhance
patient outcomes [41,45]. Personalized treatment strategies based on patient-specific factors such as age,
comorbidities, and treatment response could improve the efficacy of interventions [46]. Integrating
technology like virtual reality and mobile applications may enhance vestibular rehabilitation and provide
remote support [46]. Longitudinal studies are needed to understand the natural course and prognostic
factors of these disorders, and patient education and empowerment programs can help patients better
manage their symptoms [47]. Advocacy for better recognition of vestibular disorders in healthcare policy
and global collaboration can further improve care for BPPV and PPPD, ultimately enhancing the quality of
life for affected individuals [15,46,47].

Conclusions

BPPV and PPPD pose significant diagnostic and therapeutic challenges due to their overlapping symptoms.
These disorders greatly impact the quality of life, affecting both physical and emotional well-being.
Effective management requires a multidisciplinary approach that addresses both aspects. Future strategies
should focus on personalized care, technological integration, and improved patient education to enhance
outcomes for those affected by BPPV and PPPD.
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