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Vestibular Rehabilitation

Rehabilitation Options for Patients With Dizziness and Imbalance

Introduction
Patients with peripheral vestibular dysfunction often present with more than simply symptoms of
dizziness. Patients may have an array of physical and functional limitations that affect their everyday
activities. For instance, persons with a unilateral vestibular hypofunction (unilateral weakness) may
have difficulty driving because of an inability to quickly check their blind spot, and persons with
benign paroxysmal positional vertigo (BPPV) may subconsciously avoid fully checking their review
mirror for fear of provoking an episode of vertigo.

Often, patients who choose to limit their activities dramatically reduce their mobility and,
consequently, report feelings of unsteadiness and imbalance when walking and performing other daily
activities. Some elderly patients find that dizziness may be the symptom that prompts their entry into
the medical system. They may have additional balance issues and be at a high risk of falling. With the
near epidemic incidence rate and complications of falls in the elderly (Centers for Disease Control and
Prevention, 2008a, 2008b; Lyons, 2004; Stuck, 1999), the identification and proper referral for care
is a professional duty and public health priority.

Audiologists conduct vestibular evaluations in patients with balance and dizziness disorders.
Audiologists may also provide rehabilitation of patients with BPPV and serve as members of
multidisciplinary teams that manage patients with balance disorders. It is important for audiologists
to be knowledgeable about the rehabilitation interventions that professionals such as physical and
occupational therapists utilize to minimize the patients' symptoms and maximize their function. The
evidence supporting the effectiveness of vestibular rehabilitation is quite strong (Hillier & Hollohan,
2007). A key ingredient to successful rehabilitation is proper identification of the problem and a
systematic and progressive program of exercises. Exercises prescribed depend directly on the
underlying pathology and symptom presentation.

Repositioning Maneuvers
Of the various rehabilitation interventions, the most noteworthy is the effectiveness of canalith
repositioning treatment (CRT) for canalithiasis BPPV or liberatory maneuvers for cupulolithiasis BPPV.
The use of CRT for BPPV of the posterior canal has been most widely studied. The recovery of BPPV
with correct application of CRT results in a resolution of symptoms with a success rate of 65%-95%
within one or two treatments (Asawavichianginda, Isipradit, Snidvongs, & Supiyaphun, 2000;
Froehling et al., 1991; Lempert, Wolsley, Davies, Gresty, & Bronstein, 1997; Lynn, Pool, Rose, Brey,
& Suman, 1995; Prokopakis et al., 2005; Richard, Bruintjes, Oostenbrink, & van Leeuwen, 2005;
Wolf, Hertanu, Novikov, & Kroonenberg, 1999; Yimtae, Srirompotong, Srirompotong, & Sae-seaw,
2003). The difference in success rate is unknown but may depend on accurate diagnosis, individual
patient factors, and the skill of the professional performing the treatment. The less well-known
liberatory maneuvers have also been shown to have success rates of 50%-93% after one to four
treatments (Herdman, Tusa, Zee, Proctor, & Mattox, 1993; Ireland, 1994; Levrat, van Melle, Monnier,
& Maire, 2003; Semont, Freyss, & Vitte, 1988). CRT (also referred to as the Epley maneuver) is the
most well-known treatment for dizziness; however, there are several other interventions performed
by rehabilitation specialists for the treatment of dizziness and imbalance.

Adaptation Exercises
Treatment for decreasing symptoms of dizziness can be categorized as habituation exercises or
adaptation exercises (Herdman & Whitney, 2007). For a person with a unilateral uncompensated
hypofunction (UVH), prescribed exercises that focus on adaptation of the vestibular-ocular reflex
(VOR) are indicated. The therapist must carefully instruct the patient in proper performance of the
exercises for successful rehabilitation. Exercises consist of performing head movements while keeping
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a target in focus. For example, a patient is asked to look at a target in front of him and move his
head side to side while keeping the target in focus. The patient should perform the exercise at a hertz
(Hz) that results in subtle feelings of nausea at the end of 1-2 minutes of performance (Herdman &
Whitney, 2007). The exercises are progressed in difficulty and performed at an intensity that induces
an error signal. Therefore, the exercises should be progressed by pushing the speed to a level just
slower than when the target falls off focus. Because adaptation is so precise, the exercise must be
performed in various positions (i.e., sitting, standing, lying, walking) and at various distances and
speeds. Adaptation of the VOR can be complicated by moving the target in the opposite direction of
the head movement. Moving the arm and head in opposite directions forces a doubling of the gain
needed for the eyes to stay on target. It also takes quite a bit of coordination to perform this
combination exercise, making the exercises difficult to perform for many patients.

Another method of coordinating eye and head movements is accomplished by using two targets. The
two targets are placed approximately 3-4 feet apart on a wall in front of the patient. First, the patient
looks at one target with only her eyes then moves her head to be in alignment with the target
without the eyes drifting off the target. Then without moving her head, the patient looks at the other
target with her eyes only and then moves the head to be in alignment with the target. Again the eyes
should not drift off the target. As with any VOR exercise, the adaptation is very specific, and the
exercise should be performed at different speeds and in the vertical plane as well as the horizontal
plane. Once various speeds are accomplished, the exercises can be further maximized by performing
them with a complex background (Herdman & Whitney, 2007).

A typical adaptation program duration is between 6 and 8 weeks and results in a return to not only
the ability to go grocery shopping without an increase in symptoms but to accomplish the shopping
within a reasonable time frame and without resulting in excessive fatigue. Recently we had
tremendous success with a patient who had a 95% unilateral vestibular loss. She was able to return
to teaching fourth grade and was successful in the classroom environment because she no longer had
to worry about her symptoms. She was able to walk backward down the hallway, turn quickly, and
ascend and descend stairs without symptoms or loss of balance. This was remarkable considering that
the entire time she was performing these activities she was also constantly moving her head to scan
the children and keep them all in continual view.

Habituation Exercises
A person with motion or visual field sensitivity may be prescribed a similarly progressive exercise
program; however, the mechanism behind these exercises is considered habituation (Herdman &
Whitney, 2007). The phenomenon of habituation can be likened to the phenomenon that allows you
to tune out a continuous repetitive tone. After a while of hearing it, your brain simply ignores it. A
therapist can determine which specific movements or environments cause a moderate level of
symptoms. Then, through a progressive program of repetitive exposure, the patient habituates to the
sensation and as a result minimizes the symptoms.

One mechanism used to determine specific motion sensitivity is the Motion Sensitivity Quotient
(Shepard & Telian, 1995). The test has been shown to have good reliability and validity in a study of
15 patients and is useful for determining the specific activities to perform (Akin & Davenport, 2003).
The Motion Sensitivity test consists of a series of movements that the patient performs. After each
movement, the patient assesses the level and duration of dizziness associated with the movement.
The therapist identifies and selects up to four movements that cause moderate level symptoms for
treatment. The patient is instructed to perform the movements repeatedly, usually at a frequency of
two times per day with three repetitions per session (Herdman & Whitney, 2007). Unlike the
Cawthorne (Cawthorne, 1944) and Cooksey (Cooksey, 1946) do-it-yourself exercises that were
advocated in the 1940s, selective exercises may be more efficient for patients' recovery (Szturm,
Ireland, & Lessing-Turner, 1994).

Although success rates of complete recovery of symptoms through rehabilitation of either adaptation
or habituation exercises are not as great as those for BPPV, they are still very good. The vast majority
of patients, 80%, will have at least a decrease in symptoms. Anywhere from 10% to 30% of patients
with UVH will not have an improvement (Herdman & Whitney, 2007). However, indications of
improvement in function as measured through the Dizziness Handicap Inventory (Jacobson &
Newman, 1990) or other disability or functional ability questionnaires have been shown after
participation in vestibular rehabilitation (Cohen & Kimball, 2003, 2004; Hillier & Hollohan, 2007).

Imbalance Exercises
The problems of "dizziness" in the elderly can often be a puzzle to solve. Dizziness is the term often
used to describe many symptoms besides vertigo. Often the exact description is not fully
investigated, and patients are referred for an electronystagmography (ENG) or videonystagmography
(VNG) to determine whether vestibular weakness exists. Yet, when the patient is asked to describe
the dizziness without using the word "dizzy," the true symptoms of imbalance or syncope may be



Vestibular Rehabilitation

http://www.asha.org/aud/articles/vestibularrehab.htm[2/12/2010 12:29:44 PM]

revealed. Many systems affect our sense of equilibrium, and each has to be examined. In addition to
vestibular dysfunction, symptoms can arise from issues with circulation, breathing, cervical
dysfunction, muscular weakness, peripheral neuropathy, and sensory processing dysfunction. The
patient's subjective reports of symptoms will tell much of the story; however, dizziness is not always
clearly described, and each patient has a different perception. A good case history is crucial.

Symptoms described as "lightheaded," "passing out," or "swooning" can indicate a cardiovascular
issue. Some patients referred to our balance clinic for vestibular evaluation have had underlying
pathologies such as a pacemaker malfunction, vertebral artery occlusion, obstructive pulmonary
disease decompensation, orthostatic hypotension, and cardiac arrhythmia as causes of the symptoms.
All patients seen in our balance clinic have their blood pressure, heart rate and rhythm, and oxygen
saturation measured during their evaluation. Usually, cardiovascular and pulmonary conditions are
treated under the medical management by the physician. However, some general conditioning or
breathing exercises may be beneficial once the physician clears the patient for exercise. A
rehabilitation professional with knowledge and skill in cardiopulmonary rehabilitation would be able to
monitor the patient and modify the exercise program as needed.

When imbalance is a result of general vestibular hypofunction, rehabilitation exercises that challenge
balance without vision, with disturbed vision, or on uneven surfaces are indicated. These balance
exercises can enhance the use of the vestibular input and should be performed to challenge both
static and dynamic balance. A patient may be instructed to stand with his feet together on a firm
surface and then progress to a compliant surface. Then the exercise can progress to being performed
with the eyes closed or while moving the arms or catching a ball. More dynamic balance activities
would include having a patient perform "sit to stand" from various surfaces or walk while looking at
objects, or with eyes closed, or while catching a ball.

Imbalance can also be a result of general disuse. Various exercise programs in the community or at
home have been shown to improve balance and decrease the risk of falls (Brown, 1999; Davis,
Donaldson, Ashe, & Khan, 2004; Marigold et al., 2005). Specific physical impairments should be
addressed in addition to performing balance activities. If muscular weakness is identified, traditional
strengthening with progressive resistive exercises is warranted. Likewise, if lack of flexibility is noted,
traditional stretching may be beneficial (Whaley, Brubaker, & Otto, 2006). As with any rehabilitation
program, exercises that focus on specific physical impairments must be combined with functional
activities. As the patient's physical performance improves (i.e., greater strength or flexibility), the
new ability has to be incorporated into functional activities for long-term maintenance.

Summary
Balance issues can be identified and addressed after a thorough examination and evaluation by a
rehabilitation professional. Testing for both static and dynamic balance, strength, and flexibility, in
addition to home safety, depression, cognition, and medications, is recommended.

Accurate diagnosis leading to appropriate interventions by skilled rehabilitation professionals can
provide a great service for patients with complaints of dizziness or imbalance. Knowing and
developing relationships with the rehabilitation professionals in your community will provide you with
an excellent resource for yourself and your patients. The Vestibular Disorders Association, an
excellent resource for both patients and professionals, maintains a database of vestibular
rehabilitation professionals. There are many resources and methods for recovery currently available.
The patient no longer has to "live with" being dizzy.

Deanna Dye, PT, PhD 
Idaho State University 
dyedean@isu.edu

References
Akin, F. W., & Davenport, M. J. (2003). Validity and reliability of the Motion Sensitivity Test. Journal
of Rehabilitation Research and Development, 40, 415-421.

Asawavichianginda, S., Isipradit, P., Snidvongs, K., & Supiyaphun, P. (2000). Canalith repositioning
for benign paroxysmal positional vertigo: A randomized, controlled trial. Ear, Nose, & Throat Journal,
79, 732-734, 736-737.

Brown, A. P. (1999). Reducing falls in elderly people: A review of exercise interventions.
Physiotherapy Theory and Practice, 15, 59-68.

Cawthorne, T. (1944). The physiological basis for head exercises. The Journal of the Chartered
Society of Physiotherapy, 30, 106.

Centers for Disease Control and Prevention. (2008a). Cost of falls among older adults. Retrieved from
www.cdc.gov/ncipc/factsheets/fallcost.htm. 

mailto:dyedean@isu.edu
http://www.cdc.gov/ncipc/factsheets/fallcost.htm


Vestibular Rehabilitation

http://www.asha.org/aud/articles/vestibularrehab.htm[2/12/2010 12:29:44 PM]

Centers for Disease Control and Prevention. (2008b). Falls among older adults: An overview [Fact
sheet]. Retrieved from www.cdc.gov/ncipc/factsheets/adultfalls.htm.

Cohen, H. S., & Kimball, K. T. (2003). Increased independence and decreased vertigo after vestibular
rehabilitation. Otolaryngology-Head & Neck Surgery, 128, 60-70.

Cohen, H. S., & Kimball, K. T. (2004). Changes in a repetitive head movement task after vestibular
rehabilitation. Clinical Rehabilitation, 18, 125-131.

Cooksey, F. S. (1946). Rehabilitation in vestibular injuries. Proceedings of the Royal Society of
Medicine, 39, 273-275.

Davis, J. C., Donaldson, M. G., Ashe, M. C., & Khan, K. M. (2004). The role of balance and agility
training in fall reduction: A comprehensive review. Europa Medicophysica, 40 (3), 211-221.

Froehling, D. A., Silverstein, M. D., Mohr, D. N., Beatty, C. W., Offord, K. P., & Ballard, D. J. (1991).
Benign positional vertigo: Incidence and prognosis in a populations-based study in Olmsted County,
Minnesota. Mayo Clinic Proceedings, 66, 596-601.

Herdman, S. J., Tusa, R. J., Zee, D. S., Proctor, L. R., & Mattox, D. E. (1993). Single treatment
approaches to benign paroxysmal positional vertigo. Archives of Otolaryngology-Head & Neck
Surgery, 119, 450-454.

Herdman, S. J., & Whitney, S. L. (2007). Interventions for the patient with vestibular hypofunction. In
S. J. Herdman (Ed.), Vestibular rehabilitation (3rd ed., pp. 309-337). San Francisco: Davis.

Hillier, S. L., & Hollohan, V. (2007). Vestibular rehabilitation for unilateral peripheral vestibular
dysfunction (Cochrane Review). In The Cochrane Collaboration (Issue 4).Chichester, England: Wiley.

Ireland, D. (1992, June). The Semont maneuver. In H. Krecjova & J. Jerabek, (Eds.), Proceedings of
the XVIth Barany Society Meeting. Prague, Czechoslovakia.

Jacobson, G. P., & Newman, C. S. (1990). The development of the dizziness handicap inventory.
Archives of Otolaryngology-Head & Neck Surgery, 116, 424-427.

Lempert, T., Wolsley, C., Davies, R., Gresty, M. A., & Bronstein, A. M. (1997). Three hundred sixty-
degree rotation of the posterior semicircular canal for treatment of benign positional vertigo: A
placebo-controlled trial. Neurology, 49, 729-733.

Levrat, E., van Melle, G., Monnier, P., & Maire, R. (2003). Efficacy of the Semont maneuver in benign
paroxysmal positional vertigo. Archives of Otolaryngology-Head & Neck Surgery, 129, 629-633.

Lynn, S., Pool, A., Rose, D., Brey, R., & Suman, V. (1995). Randomized trial of the canalith
repositioning procedure. Otolaryngology-Head and Neck Surgery, 113, 712-720.

Lyons, S. S. (2004). Fall prevention for older adults. Iowa City: University of Iowa, Gerontological
Nursing Interventions Research Center, Research Dissemination Core.

Marigold, D. S., Eng, J. J., Dawson, M. D., Ingles, J. T., Harris, J. E., & Gylfadottir, S. (2005). Exercise
leads to faster postural reflexes, improved balance and mobility and fewer falls in older persons with
chronic stroke. Journal of the American Geriatrics Society, 53, 416-423.

Prokopakis, E. P., Chimona, T., Tsagournisakis, M., Christodoulou, P., Hirsch, B. E., Lachanas, V. A., et
al. (2005). Benign paroxysmal positional vertigo: 10-year experience in treating 592 patients with
canalith repositioning procedure. Laryngoscope, 115, 1667-1671.

Richard, W., Bruintjes, T. D., Oostenbrink, P., & van Leeuwen, R. B. (2005). Efficacy of the Epley
maneuver for posterior canal BPPV: A long-term, controlled study of 81 patients. Ear, Nose, & Throat
Journal, 84, 22-25.

Semont, A., Freyss, G., & Vitte, E. (1988). Curing the BPPV with a liberatory maneuver. Advances in
Otorhinolaryngology, 42, 290-293.

Shepard, N. T., & Telian, S. A. (1995). Programmatic vestibular rehabilitation. Otolaryngology-Head &
Neck Surgery, 112, 173-182.

Stuck, A. E. (1999). Risk factors for functional status decline in community-living elderly people: A
systematic literature review. Social Science & Medicine, 48, 445-469.

Szturm, T., Ireland, D. J., & Lessing-Turner, M. (1994). Comparison of different exercise programs in
the rehabilitation of patients with chronic peripheral vestibular dysfunction. Journal of Vestibular
Research, 4, 461-479.

http://www.cdc.gov/ncipc/factsheets/adultfalls.htm


Vestibular Rehabilitation

http://www.asha.org/aud/articles/vestibularrehab.htm[2/12/2010 12:29:44 PM]

Whaley, M. H., Brubaker, P. H., & Otto, R. M. (Eds.). (2006). General principles of exercise
prescription in ACSM's Guidelines for Exercise Testing and Prescription (7th ed., pp. 133-173).
Philadelphia: Lippincott.

Wolf, M., Hertanu, T., Novikov, I., & Kroonenberg, J. (1999). Epley's manoeuvre for benign
paroxysmal positional vertigo: A prospective study. Clinical Otolaryngology and Allied Science, 24,
43-46.

Yimtae, K., Srirompotong, S., Srirompotong, S., & Sae-seaw, P. A. (2003). Randomized trial of the
canalith repositioning procedure. Laryngoscope, 113, 828-832.

Additional Resources
Alvord, L. S. (2008). Falls assessment and prevention. San Diego, CA: Plural Publishing.

Herdman, S. J. (Ed.). (2007). Vestibular rehabilitation (3rd ed.). San Francisco: Davis.

Shepard, N. T., & Telian, S. A. (1996). Practical management of the balance disordered patient. San
Diego, CA: Singular.

About the Author
Dr. Deanna Dye is an Assistant Professor of Physical Therapy in the Kasiska College of Allied Health
Professions at Idaho State University. Dr. Dye operates the on-campus Dizziness and Balance Clinic in
conjunction with Dr. Jeff Brockett, who is an Assistant Professor in the Audiology Department.

This article first appeared in the Vol. 7, No. 4, July/August 2008 issue of Access Audiology .

RSS Feeds  Site Help  Site Map  Privacy Notice  Terms of Use ©1997-2009 American Speech-Language-Hearing Association

http://www.asha.org/sitehelp/rss/
http://www.asha.org/sitehelp/
http://www.asha.org/sitemap.aspx
http://www.asha.org/sitehelp/privacy_policy/
http://www.asha.org/sitehelp/terms_of_use/
http://www.asha.org/sitehelp/copyright/

	asha.org
	Vestibular Rehabilitation


	MvdmVzdGlidWxhcnJlaGFiLmh0bQA=: 
	aspnetForm: 
	textfield: 
	searchButton: 




