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Biofeedback

Indexing Metadata/Description
› Device/equipment: Biofeedback
› Synonyms: Feedback, psychophysiologic; psychophysiologic feedback
› Area(s) of specialty: Neurological Rehabilitation, Orthopedic Rehabilitation, Women’s

Health, Cardiovascular Rehabilitation
› Description/use/terminology

• Biofeedback is an intervention that provides visual, auditory, verbal, or somatosensory
feedback to improve a physiological response

• Biofeedback can be used as an intervention in the management of numerous diagnoses/
impairments (e.g., atypical muscle tone, high blood pressure, gastrointestinal disorders,
headaches); however, in physical and occupational therapy, biofeedback is implemented
predominantly for neuromuscular re-education(1)

• When physical and occupational therapists are treating a patient and the goal is
neuromuscular re-education, surface electromyographic (sEMG) biofeedback generally
is used(1)

• sEMG biofeedback
–Electrodes are positioned over the target muscles and attached to the biofeedback

unit(1)

–Motor unit action potentials (MUAPs) are recorded(2)

–The intensity of the reading is then translated into auditory or visual feedback for the
patient(2)

• Other forms of biofeedback
–Perineometry – pressure of the pelvic floor biofeedback(39) (e.g., vaginal manometry)
–Pulse oximetry biofeedback
–Heart rate variability biofeedback
–Force platform feedback for standing and sway
–EEG biofeedback – often referred to as neurofeedback
–Rehabilitative ultrasound imaging (RUSI) – might be used to assess muscle

contraction(40)

–Nasopharyngoscopic biofeedback for velopharyngeal dysfunction(41)

› Principles of feedback
• The learner gains knowledge and perspective about his or her performance and the

outcomes of his or her performance(3)

• Timing – The ideal timing of feedback (e.g., during the actual task or upon completion
of the task) for the advancement of motor learning has yet to be fully established(3)

• Frequency – The consensus appears to be that feedback should not be provided after
every try of a task by the patient; however, the ideal frequency of feedback has not been
established for every form of biofeedback (e.g., RUSI)(3)

› CPT codes
• 97112 neuromuscular re-education of movement, balance, coordination, kinesthetic

sense, posture and/or proprioception for sitting and/or standing activities



› Reimbursement: Biofeedback therapy is covered under Medicare for the treatment of spasticity and for neuromuscular
re-education of specific muscle groups. The therapy is not covered for muscle tension treatment or psychological disorders(8)

Indications for Device/Equipment
› Biofeedback might be implemented to achieve a variety of patient outcomes. Examples include the following:

• Neuromuscular re-education(1)

• Adaptations in an individual’s behavior(1)

• Relaxation(1)

• Pain reduction(1)

• Better performance during sporting activities(3)

› Biofeedback has been used in the management of numerous conditions. Examples include the following:
• Stroke
• Spinal cord injury (SCI)
• Myofascial pain
• Complex regional pain syndrome
• Low back pain
• Arthritis
• Headaches
• Hypertension(3)

• Drug addiction(3)

• Bruxism(3,14)

• Urinary incontinence
• Temporomandibular disorders
• Dysphagia(4)

› Advantages of biofeedback(5,6)

• Noninvasive procedure
• Might be an effective substitute for certain medications; this is particularity useful when medications have not been very

effective or when a woman is pregnant
• It enables patients with chronic pain to achieve an improved sense of self-controland self-efficacy

Guidelines for Use of Device/Equipment
› Clinicians should follow the guidelines of their clinic/hospital and what is ordered by the patient’s physician. The

summary on EMG listed below is meant to serve as a guide, not to replace orders from a physician or a clinic’s
specific protocols

› EMG
• Using a bipolar setup, there are 3 electrodes in total (2 active, 1 reference)(2)

–Typically, the active electrodes are positioned proximal to or over the affected muscle(s) motor point and are within 1 to 5
cm of each other

–The reference electrode is positioned in close proximity to the targeted area
–When treating a patient with reduced strength, starting off with the electrodes further apart might be advantageous; when

attempting to isolate an individual muscle, placing the electrodes nearer to each other might be beneficial
–The sensitivity of the biofeedback unit can be reduced, which can further challenge the patient
–Duration of the biofeedback training is largely dependent on patient tolerance (can range from 5 minutes to a half hour or

more)
› Weight-bearing

• A force plate under the feet is used to detect changes in weight bearing (e.g., center of pressure [COP] displacement), and
tilt angles in realtime



Contraindications/Precautions to Device/Equipment
› The therapist should be aware of any allergies/skin sensitivities that the patient might have(1)

› The clinician should abide by the precautions/contraindications listed by the manufacturer for each specific biofeedback
device used during treatment. Precautions/contraindications can vary depending on the type of biofeedback utilized(1)

› Clinicians should consider the following before implementing biofeedback:(2)

• The patient needs to be able to communicate effectively
• The patient’s hearing or vision must be intact to use auditory or visual biofeedback
• The patient must demonstrate good comprehension of simple commands
• The patient must demonstrate the ability to concentrate and focus on specific tasks
• The patient should be free from significant sensory and/or proprioceptive impairment
• The patient should have intact motor planning skills

› See specific contraindications/precautions under Examination and Assessment/Plan of Care

Examination
› Contraindications/precautions to examination

• History-taking and examination procedures are dependent on the underlying condition and reason for referral.
The information listed below is meant to serve as a guide/overview. Clinicians should supplement or modify the
recommendations listed below as indicated and appropriate given the unique circumstances of the patient

• Strictly adhere to weight-bearing status prescribed by the physician
• The need for a fall-safety program will depend upon the diagnosis and reason for referral. Utilize fall-safety protocol and

precautions until safety can be fully confirmed
› History

• History of present illness/injury for which the device is needed
–Mechanism of injury or etiology of illness: What is the current reason for the referral?
–Course of treatment

- Medical management: Medical management will vary widely depending on the specific underlying condition;
document any reported diagnostic tests, therapeutic interventions, and/or hospital stays

- Medications for current illness/injury: Determine what medications the physician has prescribed; are they being
taken?

- Diagnostic tests completed: Diagnostic tests will depend on the suspected underlying condition
- Home remedies/alternative therapies: Document any use of home remedies (e.g., ice or heating pack) or alternative

therapies (e.g., acupuncture) and whether or not they help
- Previous therapy: Document whether the patient has had occupational or physical therapy or chiropractic treatment

for this or other conditions, and what specific treatments were helpful or not helpful. Document any prior use of
biofeedback for any reason. Document any prior use of surface electrodes including EKG, EEG, and surface stimulation
and any skin reactions

–Aggravating/easing factors (and length of time each item is performed before the symptoms are aggravated or eased):
Document any reported aggravating or easing factors

–Body chart: Use body chart to document the location and nature of symptoms
–Nature of symptoms: Document nature of symptoms (e.g., constant vs. intermittent, sharp, dull, aching, burning,

numbness, tingling)
–Rating of symptoms: Use a visual analog scale (VAS) or 0–10 scale to assess symptoms at their best, at their worst, and

at the moment (specifically address if the pain is present now and how much)
–Pattern of symptoms: Document changes in symptoms throughout the day and night, if any (a.m., mid-day, p.m., night);

also document changes in symptoms due to weather or other external variables
–Sleep disturbance: Document number of wakings/night related to the condition as applicable
–Other symptoms: Document other symptoms the patient is experiencing that could exacerbate the condition and/or

symptoms that could be indicative of a need to refer to the physician (e.g., dizziness, saddle anesthesia)
–Respiratory status: Is there any respiratory compromise? Any past or present use of supplemental oxygen or mechanical

ventilation?
–Barriers to learning

- Are there any barriers to learning? Yes__ No__



- If Yes, describe _______________________
• Medical history

–Past medical history
- Previous history of same/similar diagnosis: Document any prior use of biofeedback for current or other condition and

whether or not it was effective
- Comorbid diagnoses: Ask the patient about other problems/conditions, including diabetes, cancer, heart disease,

complications of pregnancy, allergies, psychiatric disorders, orthopedic disorders, and hearing or visual impairment
- Medications previously prescribed: Obtain a comprehensive list of medications prescribed and/or being taken

(including OTC drugs)
- Other symptoms: Ask patient about other symptoms he or she is experiencing
- Past surgical history: Inquire about any previous surgeries

• Social/occupational history
–Patient’s goals: Document what the patient hopes to accomplish with therapy and in general
–Vocation/avocation and associated repetitive behaviors, if any: Does the patient participate in recreational or

competitive sports? Does the patient work or attend school? Is the patient unable to work or participate in desired
activities because of the problems he or she presents with?

–Functional limitations/assistance with ADLs/adaptive equipment: Inquire about limitations with self-care, home
management, work, community, and leisure

–Living environment: Document information about the living environment including number of stairs and floors in the
home, and with whom the patient lives (e.g., caregivers, family members).Identify if there are barriers to independence in
the home; any modifications necessary?

› Relevant tests and measures: (While tests and measures are listed in alphabetical order, sequencing should be
appropriate to patient medical condition, functional status, and setting.) Evaluation procedures should be modified
according to the patient’s age, diagnosis, and any unique circumstances; the information listed below is meant to serve as a
guide only. Complete a general evaluation as indicated and appropriate
• Anthropometric measures: Note height, weight, and BMI
• Arousal, attention, cognition (including memory, problem-solving): Assess to help determine if the patient is an

appropriate candidate for biofeedback
• Assistive and adaptive devices: Does the patient utilize any assistive or adaptive devices? Are they appropriate?
• Balance: Assess the patient’s balance in sitting and standing (statically and dynamically) as indicated; Berg Balance Scale

can be used for objective measurement
• Cardiorespiratory function and endurance: Assess vital signs as indicated and appropriate
• Circulation: Assess for signs of diminished circulation and/or deep vein thrombosis (DVT)
• Ergonomics/body mechanics: Assess for faulty body mechanics and muscle recruitment, as well as posture during work,

ADLs, and leisure activities, which might be contributing to the patient’s pain
• Functional mobility: Assess function as indicated by the underlying condition; the FIM or Timed Up and Go (TUG) test

can be used for objective measurement
• Gait/locomotion: Complete a thorough gait assessment as indicated by reason for referral; the Dynamic Gait Index (DGI)

can be used to assess ambulation safety. Assess running as indicated
• Joint integrity and mobility: Assess joint integrity and mobility as indicated by symptoms and reason for referral
• Motor function (motor control/tone/learning)

–Assess muscle tone and perform motor control assessment including coordination as indicated
• Muscle strength: Complete a thorough strength assessment throughout with a particular focus on the area where

biofeedback is to be applied
• Observation/inspection/palpation (including skin assessment): Observe treatment area; note any atypical findings.

Palpate for bony and/or soft tissue abnormalities; inspect skin integrity before and after treatment. Skin sensitivity to
electrode materials, conducting media, or adhesive might occur

• Perception (e.g., visual field, spatial relations): Complete assessments as indicated; this is particularly important when
implementing a visual form of biofeedback

• Posture: Observe general posture and note any deviations
• Range of motion: Complete a ROM assessment with a focus on the treatment area
• Reflex testing: Assess deep tendon reflexes as indicated
• Self-care/activities of daily living (objective testing): Complete an ADL and self-care assessment as indicated



• Sensory testing: Complete a sensory assessment as appropriate and indicated (e.g., light touch, proprioception), especially
where biofeedback is to be utilized

• Special tests specific to diagnosis: Implement special tests as indicated by the condition

Assessment/Plan of Care
› Contraindications/precautions

• Patients who need this device or those with a diagnosis for which this device is used might be at risk for falls; if
inpatient, follow facility protocols for fall prevention and post fall-prevention instructions at the bedside. Ensure
that patient and family/caregivers are aware of the potential for falls and educated about fall-prevention strategies.
Discharge criteria should include independence with fall-prevention strategies

• Known allergy to electrode gel or medical adhesive used on electrodes is a contraindication
• See specific contraindications/precautions under Contraindications/Precautions to device/equipment

› Diagnosis/need for device/equipment: In physical and occupational therapy, biofeedback is implemented predominantly for
neuromuscular re-education;(1) please see Indications for device/equipment, above, for more details

› Prognosis: Prognosis will vary widely depending on the underlying condition and severity of the condition
› Referral to other disciplines: Refer to other disciplines (e.g., speech therapy, psychology) as indicated and appropriate
› Other considerations

• Existing biofeedback approaches rely largely on audio and visual cues that typically are presented to the user on a computer
screen or a mobile phone interface. Researchers are investigating the use of animatronic biofeedback to improve the
response of patients who have difficulty using and understanding the typically used interfaces(24)

› Treatment summary
• Impairments of gait, balance, and lower extremity function

–Use of the Space Balance 3D training system combined with conventional physical therapy can be useful in improving
the balance and mobility of patients with acute stroke(38)

- Fifty-two subjects with an acute stroke were randomized to either the experimental group (n = 26) or control group (n =
26)

- The experimental group received conventional PT while also performing balance training exercises using the Space
Balance 3D exercise program 5 times per week for 3 weeks

- The experimental group showed significant improvements in the Berg Balance scale, TUG, and Postural Assessment
Scale for Stroke Patients (PASS) compared to the control group, who received only standard physical therapy treatment

–Electromyographic biofeedback can be a useful intervention in reducing pain and improving quadriceps strength and
performance in patients with juvenile rheumatoid arthritis(JRA)(37)

- Based on an RCT of 36 children with polyarticular JRA who were randomized to either the control group (n = 18) or
biofeedback group (n = 18)

- Both groups received conventional physical therapy, but the biofeedback group also received EMG-biofeedback-guided
isometric exercises 3 days a week for 12 weeks

–Authors of a systematic review have suggested that biofeedback training is a more effective treatment option than usual
therapy in improving overall performance and activities of the lower extremities in individuals with a recent stroke(35)

- Based on 8 trials with a total of 429 participants
- Biofeedback was given concurrently during exercises and activities such as sitting, standing up, standing, and walking

–Researchers in Poland conducted an RCT to evaluate the effects of gait training with and without visual biofeedback in
patients in the late period after stroke(10)

- Fifty patients at least 6 months post-stroke were randomly assigned to the intervention group (treadmill training with
visual biofeedback) or the control group (treadmill training without biofeedback)

- Outcome measures included spatiotemporal gait parameters, walking speed, walking distance, self-reliant mobility, and
functional capacity

- Ten sessions were performed over a 2-week period
- Compared to the control group, participants in the intervention group demonstrated significantly greater improvement in

shortening of the stance phase and lengthening of the swing phase of the unaffected limb
- No other significant differences between groups were noted

–The addition of visual feedback to body-weight-supported (BWS) treadmill training did not result in significant
improvements in patients at an early stage after stroke(29)



- Based on an RCT in Poland involving 30 patients with subacute stroke in which both groups did 15 sessions of
30-minute treadmill training

- Outcome measures were spatiotemporal gait parameters (3D system), 2-minutewalk test, 10-meter walk test, and TUG
test

–In a study to evaluate electrical activation of the quadriceps muscles during weight-bearing tasks using the Wii Fit
Plus, researchers in Brazil found that real-time feedback did not alter quadriceps activation during the Wii tasks and
that participants in these games showed EMG activation levels similar to those for the same tasks outside the virtual
environment(25)

- Thirty healthy volunteers participated
- Activation of quadriceps muscles was recorded during lunge, single leg extension, and single leg reach while exercises

were repeated with visual feedback, with auditory feedback, and with no feedback
–The addition of EMG biofeedback to an isometric exercise program has been reported to produce greater increases in

muscle strength, greater reduction in pain intensity, and more improvement in functional status compared to isometric
exercise alone in patients with OA of the knee(18)

- Authors of an RCT in Korea studied the effects of biofeedback on maximum voluntary isometric contraction (MVIC),
pain, and muscle thickness in 30 older females (> 65 years) with knee osteoarthritis (OA)(18)

- Patients were divided into three groups. Group 1 received electromyographic biofeedback (EMGBF) training, group
2 received ultrasound biofeedback (USBF), and group 3, which served as the control,received a hot pack, ultrasound,
and TENS

- Subjects in each group received treatment for 20 minutes, 3 times a week for 8 weeks
- Outcome measures included MVIC, pain using a VAS, and vastusmedialis oblique thickness
- MVIC showed significant increases in the EMGBF and USBF groups compared to the control group. The VAS pain

rating significantly decreased in the EMGBF and USBF groups compared to the control group. Only the EMGBF
group showed a significantly increased VMO thickness compared to pre-training

–Researchers in the United States investigated the effects of weight-bearingbiofeedback training on functional movement
patterns after total knee arthroplasty (TKA) in an RCT(26)

- Twenty-six patients were randomly assigned to receive standard of care augmented with weight-bearing biofeedback
training or dose-matched standard of care rehabilitation

- Outcome measures included lower limb weight-bearing ratios measured during the 5-times sit-to-stand test (FTSST) and
during walking, as well as FTSST scores, walking speed, and lower limb joint moments

- Results indicated that the biofeedback did not have an effect on functional weight-bearing symmetry or knee extension
moments during the FTSST, but that it did result in increases of knee extension moments during gait as well as
improved scores on the FTSST

–Researchers in Canada compared the effectiveness of mirror training, raw video, and real-time visual biofeedback for
training toe-out gait in individuals with knee OA(19)

- A repeated-measures, within-subject trial was performed on 20 subjects
- Participants were trained to walk on a treadmill while matching a target indicating a 10-degree increase in stance phase

toe-out compared to the toe-out angle measured during habitual walking. All subjects performed a trial each of the three
types of feedback (mirror, raw video, and real-timevisual biofeedback) in random order

- Real-time biofeedback demonstrated a significant decrease in toe-outperformance error compared to the other feedback
groups

–Biofeedback relaxation is effective for decreasing pain associated with continuous passive motion (CPM) in patients
post-TKA(17)

- Sixty-six patients were included post-TKA while admitted to a general hospital in Taiwan. Patients were randomly
assigned to the intervention group (biofeedback during CPM) or the control group (CPM without biofeedback)

- Pain was measured before and after each CPM session, which occurred twice daily for 5 days. A numeric pain rating
scale was used to measure perceived pain

–Researchers in the United States investigated the effects of haptic (vibratory/vibrotactile) biofeedback on lower-extremity
partial weight bearing(9)

- Thirty healthy participants were randomly assigned to one of the three groups: verbal instruction, bathroom scale
training, and haptic biofeedback



- The haptic biofeedback group averaged significantly better outcomes for partial weight-bearing compliance compared to
either control group

–Researchers in Poland compared the effectiveness of posturographic platform biofeedback training to conventional
therapy in 21 patients post stroke(11)

- Dynamic balance was measured with the TUG test
- Post interventions, balance scores of patients in the biofeedback group were significantly higher than those of the

conventional therapy control group
- Greater improvements with biofeedback training were observed in participants with right-sided hemiparesis compared to

participants with left-sided hemiparesis
–In patients with chronic stroke, trunk stabilization exercises with pressure biofeedback have been reported to significantly

increase the thickness of trunk muscles and improve static and dynamic sitting balance ability more than trunk
stabilization exercises alone(30)

- Based on an RCT in South Korea involving 43 patients who were more than 6 months post-stroke who could sit and
walk independently

- Experimental group received trunk stabilization training with audiovisual feedback for 50 minutes/day, 5 days a week,
for 5 weeks and the control group received the same without feedback

–Researchers concluded that biofeedback functional electrical stimulation (BF-FES) with mirror therapy resulted in
significant improvement in upper extremity motor recovery and improved quality of life post stroke(12)

- Twenty-nine patients post stroke (> 6 months prior) were randomly assigned to one of three groups: BF-FES plus mirror
therapy, functional electric stimulation (FES) plus mirror therapy, or conventional therapy without BF-FES or FES

- The BF-FES group showed significant improvement in wrist extension (ROM) and strength (MMT). The BF-FES group
also demonstrated significant improvement in the Box and Block Test (BBT), Jebsen Taylor Hand Function (JTHF), and
Stroke Specific Quality of Life (SSQOL) when compared to both of the other groups

–Real-time biofeedback can reduce knee adduction moment in patients with knee OA who are undergoing gait
retraining(28)

- Based on a systematic review of 12 studies
- Evidence for the use of real-time biofeedback for gait retraining in healthy controls was strong; evidence for patients

with OA is limited but promising
- Limitations of the review were that most studies were small and all but one were uncontrolled/nonrandomized
- Authors found insufficient evidence to determine the optimal means of delivery for biofeedback

• Urinary and bowel systems and pelvic floor muscle dysfunction
–Evidence for efficacy and safety of biofeedback for management of chronic constipation is inconclusive(20)

- Based on a Cochrane systematic review of RCTs (n = 17) evaluating biofeedback and chronic idiopathic constipation in
the adult population (n = 931 subjects)

- Various types of biofeedback were utilized, with EMG the most commonly used
- Due to low or very low-quality evidence and the wide variation in participants, interventions, selected outcome

measures, duration of treatment, and follow-up post treatment, no firm conclusions can be drawn regarding the use of
biofeedback for the management of chronic constipation

- Additional high-quality research is warranted
–Researchers in China compared intensive with nonintensive biofeedback therapy for treatment of patients with

constipation-related symptoms in a retrospective cohort study involving 63 patients(27)

- Biofeedback training involved training to relax the anal sphincter, enhance sensory perception, and improve rectoanal
coordination to increase pushing effort based on intra-abdominal and intrarectal pressures

- Intensive therapy was defined as a treatment either once per day or every other day; nonintensive therapy was defined as
treatment twice a week. Each patient received 16 training sessions

- Outcome measures included symptoms of defecation difficulty such as hard stools, incomplete bowel movement, and
low stool volume, graded on a 0 to 3 scale, as well as usage of medications and impact on social activities and work

- There was a significant improvement in constipation-related symptoms after adaptive feedback in both groups. The
intensive biofeedback therapy did not show better performance compared to nonintensive biofeedback therapy

- The authors concluded that biofeedback training improved constipation and that nonintensive therapy was as effective
as intensive therapy, despite the potential for the longer time required to complete 16 training sessions to have a negative
impact on compliance



–Biofeedback was shown to be an effective treatment for children with various types of bladder dysfunction(21,22)

- Authors of a study in Turkey compared the effectiveness of biofeedback therapy in children with dysfunctional voiding
(DV) and refractory overactive bladder (OAB)(21)

- Forty-five children had 3 months of biofeedback treatment
- In patients with DV, significant improvements were found in multiple factors including urinary tract infections, urge

incontinence, and fractionated voiding. In patients with OAB, significant improvements included fewer urinary tract
infections, normalized frequency, and decreased urge incontinence

- Overall, biofeedback treatment showed greater improvements in patients with DV compared to patients with OAB
–Authors of an RCT in Iran studied the effects of animated biofeedback and pelvic floor muscle exercise in children with

non-neuropathic underactive bladder(UB)(22)

- Fifty children with UB, ages 5–16 years, were randomly divided into two groups. Group A received standard urotherapy
(hydration, scheduled voiding, toilet training, and diet management), animated biofeedback, and pelvic floor muscle
exercise. Group B received the same interventions as group A except for animated biofeedback and pelvic floor muscle
exercise

- The addition of biofeedback and pelvic floor muscle exercise to a standard bladder program more effectively improved
the sensation of bladder fullness and contractility in children with UB

–In 2014, the authors of a systematic review studied the role of biofeedback and soft tissue mobilization in middle-aged
women with dyspareunia(23)

- Both biofeedback and soft tissue mobilization significantly reduced pain and improved sexual function
- Gains were maintained for up to 12 months
- Client preference and comfort as well as clinical expertise must be considered when selecting appropriate treatment for

dyspareunia
–Authors of a systematic review and meta-analysis conducted in Taiwan found biofeedback training to be a useful adjunct

treatment option for performing muscle reduction training for the pelvic floor muscle groups in order to reduce urinary
incontinence in patients who have undergone radical prostatectomy(33)

–Authors of another systematic review conducted in Brazil concluded that biofeedback training may have use in improving
continence and bladder function in patients who have undergone a prostatectomy. However, only four studies met the
inclusion criteria for this study; thus, further research may be warranted(34)

• Disorders affecting the head and neck
–Authors of a small RCT (n = 12) in Japan who investigated the effects of biofeedback training on bruxism found a

significant decrease in symptoms after the 2 to 3 weeks of biofeedback training compared to a control group(14)

–In 2014, researchers who conducted an RCT in Iran compared biofeedback therapy to conventional therapy
(non-biofeedback) in patients with facial nerve dysfunction(13)

- Twenty-nine subjects who had facial nerve dysfunction (Bell’s palsy, tumor, or trauma) were divided into two groups.
Group 1 was treated with biofeedback electromyography. Group 2 was treated with conventional therapy. All patients
received 1 year of treatment

- Outcome measures included evaluation of facial grading scale before and after treatment and severity of synkinesia
(involuntary movement occurs coordinated with a voluntary movement), both of which improved significantly more in
the biofeedback group

• Abdominal muscle impairment
–Real-time ultrasound was found to selectively enhance the recruitment of transversus abdominis and the internal obliques

as compared to the external obliques during abdominal hollowing exercise (AHE) in healthy subjects(31)

- Based on a prospective, randomized, parallel-group, comparative study conducted in South Korea with 20 healthy
subjects

- The experimental group received a real-time ultrasound and conventional feedback from a physiatrist during AHE while
the control group received conventional feedback only. Both groups trained 20 minutes a session, 3 times a week, for 2
consecutive weeks

- Outcome measures were muscle thickness, measured by ultrasonography, and surface EMG muscle activity
–In a study in the United States researchers measured changes in muscle thickness pre-/post-exercise and biofeedback in

persons with low back pain(16)



- Patients were divided equally into exercise without biofeedback or exercise with biofeedback groups. Exercise for both
groups included one session of abdominal and back stabilization. Biofeedback included visual, auditory, and tactile
components

- No statistical differences were found between groups. Results demonstrated an increase in transverse abdominis
preferential ratio; no thickness changes occurred in the lumbar multifidus muscles

• Other
–Authors of a meta-analysis concluded that heart rate variability (HRV) biofeedback was associated with a large reduction

in perceived stress and anxiety(32)

- Based on 24 studies totaling 484 participants who received HRV biofeedback training for stress and anxiety
–Biofeedback has been used to effectively treat physiological components of psychological stress and anxiety(15)

- Researchers who conducted an RCT in Australia investigated the effects of biofeedback combined with relaxation,
mindfulness, social support, and education (RMSSE) in 40 patients with multiple sclerosis. Both groups received
RMSSE with one group receiving the additional treatment of biofeedback

- Both groups demonstrated significant improvement in anxiety and depression. The biofeedback group also showed
significant improvement in breathing rate and muscle tension compared to the control group

• A biofeedback electronic system for balance was found to be an effective tool for those undergoing pre-prosthetic
training(36)

–Based on an RCT of 40 patients with femoral amputations who were randomized to the biofeedback electronic systems
group (n = 20) or control group (n = 20)

See Description, Indications of device/equipment, and Guidelines for use of device/equipment, above

.
Problem Goal Intervention Expected Progression Home Program

Difficulty complying
with weight-bearing
status; gait deviations
and impaired balance

Compliance with the
weight-bearing status
_
_
Improved balance and
lower limb function

Biofeedback
_
Force platform
biofeedback might be
used to address postural
sway(11)

_
_
(Please see Treatment
summary, above)

Progress each unique
patient as appropriate
and indicated
_
_
Progression depends
on the underlying
condition

Implement a home
program to support
the desired outcomes,
as appropriate and
indicated

Bowel or bladder
dysfunction; chronic
pelvic pain syndrome

Improve bowel or
bladder symptoms;
reduce pain

Biofeedback
_
Please see Treatment
summary, above

Progress each unique
patient as appropriate
and indicated

Implement a home
program to support
the desired outcomes,
as appropriate and
indicated

Synkinesis (e.g., as in
the case of Bell’s palsy)

Improve patient
symptoms

Biofeedback
_
Biofeedback has
been used to assist in
the management of
synkinesis(13)

_
_
(Please see Treatment
summary, above)

Progress each unique
patient as appropriate
and indicated

Implement a home
program to support
the desired outcomes,
as appropriate and
indicated



Muscle impairments
(e.g., imbalance,
atrophy, reduced
strength; hemiplegia)

Normal or improved
muscle function

Biofeedback
_
A pressure biofeedback
unit might be
used to assist with
strengthening cervical
musculature(7)

_
_
EMG biofeedback
might be used to
facilitate selective
increase or decrease
in muscle activity to
strengthen or achieve
relaxation

Progress each unique
patient as appropriate
and indicated

Implement a home
program to support
the desired outcomes,
as appropriate and
indicated

.

Desired Outcomes/Outcome Measures
› Desired outcomes and outcome measures will be dependent upon the underlying diagnosis and specific goals of intervention.

Examples include:
• Compliance with weight-bearing status
• Improved bowel or bladder symptoms

–Voiding diary
• Reduced pain

–VAS
• Normal or improved muscle function

–MMT
• Improved exercise tolerance

–TUG test
• Improved balance

–Berg Balance Scale

Patient Education
› The Association for Applied Psychophysiology and Biofeedback (AAPB), https://www.aapb.org/i4a/pages/index.cfm?

pageID=1

Coding Matrix
References are rated using the following codes, listed in order of strength:

M Published meta-analysis

SR Published systematic or integrative literature review

RCT Published research (randomized controlled trial)

R Published research (not randomized controlled trial)

C Case histories, case studies

G Published guidelines

RV Published review of the literature

RU Published research utilization report

QI Published quality improvement report

L Legislation

PGR Published government report

PFR Published funded report

PP Policies, procedures, protocols

X Practice exemplars, stories, opinions

GI General or background information/texts/reports

U Unpublished research, reviews, poster presentations or
other such materials

CP Conference proceedings, abstracts, presentation
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