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The purpose of this clinical procedure is to ensure that Occupational Therapists, Physiotherapists, and Allied Health Assistants working within Canberra Health Services (CHS) implement Electrical Stimulation (ES) effectively, safely, and in accordance with evidence-based practice, to ensure optimal functional outcomes for adult patients. 
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Contraindications and precautions for electrical stimulation should be reviewed prior to each session by the treating Physiotherapist/Occupational Therapist.

Precautions include:
impaired sensation (reduced sharp/blunt discrimination)
over broken skin or compromised/fragile skin - skin integrity should be regularly reviewed in response to the regular use of ES
repeated use of self-adhesive electrodes as current distribution can become uneven with excessive use
cognition or communication impairments
dermatological conditions in the area being treated
circulatory insufficiency.

Alert:
Extra care must be taken when patients have any of the above precautions, this may involve increased monitoring and liaison with a Medical Officer.

Contraindicated for people with:
pregnancy 
tuberculosis
haemorrhagic conditions in the area
active/suspected cancer or malignancy in the region
severe cardiac conditions
active Deep Vein Thrombosis (DVT) or thrombophlebitis.

Contraindicated over the following areas:
where it could cause malfunction of electronic devices (i.e. in-built stimulators/cardiac pacemakers)
open wounds
wounds with underlying osteomyelitis
purulent infected tissue

trans-thoracically
recently radiated tissue
chest in persons with cardiac disease, arrhythmias, or heart failure
near reproductive organs or genitalia without specialised training
trans-cranially without specialised training
near or over eyes, anterior neck, or carotid sinus
neck or head region of persons known to have seizures.

Appropriate informed consent is required to be obtained prior to treatment:
Refer to Section 1 Assessment by Occupational Therapists or Physiotherapists, and the Informed Consent – Clinical Policy (available on the Policy and Guidance Documents Register).
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This procedure applies to the following CHS employees working with adult patients with neurological conditions who use Electrical Stimulation as part of their rehabilitation:
· Occupational Therapists (OTs), 
· Physiotherapists (PTs)
· Allied Health Assistants (AHAs).

OTs and PTs implementing electrical stimulation must ensure that they have an appropriate level of knowledge and skill, including awareness of the latest clinical guidelines and research, have completed appropriate education, and have demonstrated the ability to implement this intervention safely and effectively under the supervision of a clinician experienced in this treatment modality.

[bookmark: _Hlk140823222]Additional Requirements for OTs
All OT staff implementing electrical stimulation are to be deemed competent by completing an education session, assessment using competency checklist (Attachment A), and proof of skill within clinical setting, under the guidance of CHS OT staff with currency of electrical stimulation knowledge/skills.

OTs within the scope of this document will only apply ES to the upper limb.

Additional Requirements for AHAs
All AHA staff implementing electrical stimulation are to be deemed competent by completing an education session, assessment using competency checklist (Attachment B), and proof of skill within clinical setting, under the guidance of CHS OT/PT staff with currency of electrical stimulation knowledge/skills.

AHAs implementing electrical stimulation must be currently under the supervision and direction of the treating OT/PT for each application on each patient. 
Assessment for the indication of use and implementation of electrical stimulation must be completed by an OT or PT for each individual patient prior to implementation by an AHA.

OTs and PTs will ensure that for every electrical stimulation intervention AHAs implement the OT or PT will:
· have assessed each individual patient for need of ES
· have safely and effectively implemented for that individual patient for that specific treatment (e.g., body part or movement stimulated)
· have documented approval for AHA to implement prescribed electrical stimulation in the patient’s clinical record 
· have clear communication and/or demonstration of prescribed electrical stimulation implementation for that individual patient including set up, settings, duration, precautions, and warnings
· provide appropriate supervision of the AHA to ensure safe, effective implementation.
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Electrical stimulation should be considered for all adult patients with an upper motor neuron lesion to manage the primary impairment of neural weakness. Electrical stimulation should also be considered in the management of secondary impairments, including disuse weakness with loss of motor units, reduced limb function/activity, and shoulder subluxation. 

Electrical stimulation may be considered as a supplemental intervention to conventional physiotherapy to help prevent muscle contracture, reduce oedema, manage moderate to severe spasticity, and manage shoulder pain.

OTs and PTs will conduct a clinical risk assessment to determine appropriate use of electrical stimulation. 

[bookmark: _Toc389473280]Procedure 
1. The treating therapist should be familiar with the patient’s history, assessment findings, and manual handling needs. 
2. Determine any precautions or contraindications for the use of electrical stimulation.
3. Obtain informed consent from the patient, or Enduring Power of Attorney (EPOA) as indicated, and document in the patient’s clinical record. 
4. The following verbal instructions must be issued to the patient being treated:
a) When having electrical stimulation, you should feel… (choose appropriate dependent upon electrical stimulation settings)
1. Tingling
2. Muscle contractions.
b) If you feel anything other than tingling/muscle contractions, such as pain or discomfort, you must call a member of staff immediately, otherwise you may risk skin or other tissue damage under the electrodes.
c) If you are in any doubt, please inform a member of staff. 
d) Please do not move or touch any of the equipment whilst the electrical stimulation is on.
e) If you become uncomfortable, please inform a member of staff.
f) Do you understand what I have said?
g) Do you have any questions?
h) Are you happy for me to proceed?

Note: 
These instructions will enable cognition to be reviewed and consent to be obtained as per the Informed Consent – Clinical Policy.

5. Assess the impairment(s) being targeted with electrical stimulation:
a) Assess strength with the Oxford scale or dynamometry. 
b) Assess risk for shoulder subluxation (<4) using the Motor Assessment Scale
· To score 4 a patient must be able to, in sitting, hold extended arm in forward flexion at 90 degrees to body for 2 seconds (Therapist should place arm in position and patient must maintain position with some external rotation and elbow extension. Do not allow excess shoulder elevation). 
c) Assess muscle length and range of motion of the joints and swelling of extremities that may be contributing to the patients’ difficulty performing a given task. 
d) Assess spasticity using the Tardieu scale. 
e) Assess pain using the Visual Analog Scale (VAS), Verbal Rating Scale (VRS), Numeric Rating Scale (NRS), or Brief Pain Inventory 12 questionnaire.
f) Assess sensation for sharp/blunt discrimination in the areas where electrical stimulation will be used.
6. If the patient has cognitive and/or communication impairments the treating therapist must ensure that the patient has the demonstrated ability to safely use this intervention under supervision of staff and/or carers (i.e., call for assistance, indicate pain).

Measurement:
Outcome measures should be completed at a clinically indicated, regular timeframe.
Outcome measures should be specific to the impairment being managed (i.e., strength, spasticity, contracture, swelling, pain).

Strength:
Muscle strength can be measured using manual muscle testing and grading (Oxford Scale) for upper limb and lower limb muscle groups:
· 0 - no contraction palpated 
· 1 - muscle flicker 
· 2 - complete range of motion with gravity eliminated 
· 3 - complete range of motion against gravity
· 4 - complete range of motion against gravity with some (moderate) resistance
· 5 - complete range of motion against gravity with maximal resistance. 

A dynamometer can also be used for isometric strength testing to quantify strength. 

Motor Assessment Scale for Stroke:
The MAS is a 7-point scale (0-6) in which the patient is asked to perform functional tasks of increasing difficulty.
· Item 6 - Upper arm function 
· Item 7 - Hand movements
· Item 8 - Advanced hand movements (scoring is not hierarchical).

Tardieu Scale:
· Assess at two velocities: 
· V1 – as slow as possible 
· V3 – as fast as possible (faster than the rate of the natural drop of the limb segment under gravity).
· Measure: 
· The angle of muscle reaction (Y)
· The quality of the muscle reaction (X): 
· 0 - no resistance throughout the course of the passive movement 
· 1 - slight resistance throughout the course of the passive movement, with no clear catch at a precise angle 
· 2 - clear catch at a precise angle, interrupting the passive movement, followed by release 
· 3 - fatigable clonus (< 10 seconds when maintaining pressure) 
· 4 - non‐fatigable clonus (> 10 seconds when maintaining pressure).

Pain:
· [bookmark: _Hlk128141892]Pain intensity can be measured using a VAS, VRS, NRS, or Brief Pain Inventory 12 questionnaire. 
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Equipment 
Functional Electrical Stimulation machine.
Electrodes.
9v battery.
Leads connecting electrodes to machine.
Tape and gel if electrodes are not self-adhesive.

Procedure 
1. Explain the procedure to the patient including instructions outlining what the patient should expect and how to communicate any variance from normal expectations. 
2. Clean the skin with alcohol prior to applying the electrodes.

3. Placement of electrodes:
· Where strongest comfortable contraction felt/observed
· Start over motor point supplying muscle and distal to it
· Move electrode if response sub-optimal – one electrode at a time
· Can place electrode over nerve itself. 
4. Ensure even contact between the electrode surface and the skin surface, applying with firm and even pressure. For non-adhesive electrodes, ensure use of gel between electrode and skin. 

Settings
There is no agreed consensus on the optimal parameters for electrical stimulation within the research. The following suggestions for settings are reported within some of the research, however, are largely consensus based (commonly used in those with clinical expertise). 
· [bookmark: _Hlk127518068]Improve strength:
· Use a frequency of 30-100 Hz, pulse width 200-300us, work:rest ratio 1:2, and at an intensity as high as tolerated by the patient.
· Prevent/reduce shoulder subluxation:
· Place electrodes over posterior deltoids and supraspinatus 
· Use a frequency of 50-100 Hz, pulse width 200-300us, work:rest ratio of 30:2, at an intensity level sufficient to restore appropriate glenohumeral joint position, for a duration of 1.5-6 hours daily, or as tolerated by the patient.

Documentation
· Completed in accordance with the Clinical Records Management Procedure (available on the Policy and Guidance Documents Register).
· Completed after every contact with a patient. 
· Include goals in documentation at clinically indicated timeframes. 

Education
Supervising physiotherapists and occupational therapists will ensure the safe implementation of electrical stimulation in patients with neurological conditions using continuous in-service training, competency-based assessment, peer learning and both formal and informal teaching methodology.
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Outcome
CHS patients receiving ES will receive high quality and safe care consistent with this clinical guideline.

Measure
Clinical incidents relating to ES will be reported in Riskman. Review of clinical incidents will be conducted at a local level.
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Policies	
Clinical Records Management Policy
Informed Consent – Clinical Policy

Procedures
· Clinical Record Management Procedure
· Infection Prevention and Control
· Patient Identification and Procedure Matching
· Credentialing and Defining the Scope of Clinical Practice for Allied Health

Standards  	
Australian Standards for Physiotherapy 2006 
Physiotherapy Board of Australia - Codes and Guidelines  
Australian Physiotherapy Association Code of Conduct 2017
Living Clinical Guidelines for Stroke Management (accessed Feb 2023) 	
Standards of Practice for Allied Health Professionals ACT

Legislation
· Health Records (Privacy and Access) Act 1997
· Human Rights Act 2004
· Work Health and Safety Act 2011
· Carers Recognition Act 2021

Other 
· Australian Charter of Healthcare Rights
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Electrical Stimulation (ES): 
A technique that uses low energy electrical pulses to artificially generate body movements in individuals who have been paralysed due to injury to the central nervous system. ES applies small electrical pulses to paralysed muscles to restore or improve their function.

Shoulder Subluxation: 
Glenohumeral subluxation is defined as a partial or incomplete dislocation that usually stems from changes in the mechanical integrity of the joint. In a subluxation, the humeral head slips out of the glenoid cavity as a result of weakness in the rotator cuff or a blow to the shoulder area. A subluxation can occur in one of three types: anterior (forward), posterior (backward), and inferior (downward). The difference with a shoulder dislocation is the fact that the humeral head pops back into its socket. 
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Functional Electrical Stimulation, FES, Electrical Stimulation, Shoulder subluxation, Neurological condition, Stroke, Physiotherapy, Occupational Therapy
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Attachment B: Competency Assessment for Electrical Stimulation for Allied Health Assistants
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[bookmark: _Toc140844134]Attachment A – Competency Assessment for Electrical Stimulation of the Upper Limb for
 Occupational Therapists

Canberra Health Services, Occupational Therapy

[bookmark: _Hlk134193187]Competency Assessment for Electrical Stimulation of the Upper Limb for Occupational Therapists
				
Candidate (Name and Designation): _________________________

Competency assessment to be completed by an Occupational Therapist with relevant training and expertise. 

	OBJECTIVE
	CRITERIA
	COMPETENT
	NOT YET COMPETENT
	COMMENTS

	1. Demonstrated knowledge of electrical stimulation in neurological populations 
	· Describe clinical indications for use of ES
· Outline common machine settings for strength training and secondary prevention
· Outline role of team members in relation to ES application 
	
	
	

	2. Demonstrated safe and appropriate pre-application procedures
	· Describe precautions and contraindications for ES 
· Demonstrate sensory assessment process and describe implications of findings
· Demonstrate machine and electrode set-up 
	
	
	

	3. Demonstrated safe and effective practices with ES application, including reapplication
	· Demonstrate client explanation including warnings and link to goals 
· Demonstrate effective application of ES for common UL application (shoulder subluxation prevention and strengthening)
· Describe treatment program and indications for program cessation/change
	

	
	

	4. Demonstrate clinical documentation skills in relation to ES application
	· Describe key elements/information that must be included in progress notes
	
	
	



Overall:   C / NYC

Comments:  _____________________________________________________________________________
_____________________________________________________________________________

Assessor’s Name, Designation and Signature: ________________________________________

[bookmark: _Hlk140843133]Candidate’s Signature: __________________________________________________________

Date: _________________________________________________________________________
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Canberra Health Services

Competency Assessment for Electrical Stimulation for Allied Health Assistants 
				
[bookmark: _Hlk140842208]Candidate (Name and Designation): _________________________

Theory Completed:
· Have read Canberra Health Services Procedure ‘Electrical Stimulation as a Treatment Modality for Adult Patients with Neurological Conditions’
[bookmark: _Hlk134188925]
Assessment Requirements:

	OBJECTIVE
	CRITERIA
	COMPETENT
	NOT YET COMPETENT
	COMMENTS

	1. Demonstrated knowledge of AHA use of electrical stimulation 
	· Describe role of AHA in relation to ES application 
· Demonstrate understanding of key information in referral for ES 

	
	
	

	2. Demonstrated safe and effective practices with ES application
	· Describe safety considerations to be checked prior to each application
· Demonstrate obtaining consent for ES (explaining risks/benefits, warnings, explanation of procedure and what to expect, link to client goals)
· Demonstrate machine set-up
· Demonstrate electrode application including:
· Skin preparation (skin check, cleaning skin with alcohol wipe)
· Sufficient contact/ adhesion (with use of gel and tape as required)
· Skin check post removal
· Demonstrate effective application of ES for common applications as appropriate for role 
(shoulder subluxation prevention and/or strengthening)
· Describe what/when to report back to HP 
	
	
	

	3. Document in client’s file post ES application
	· Describe key elements/ information that must be documented
· Time/duration of ES application
· Capture client’s response to treatment both post application and removal. Including skin check as indicated (i.e. NAD if nil abnormalities, adverse reaction - red/inflamed). As well as notification of primary HP and client’s nurse (if inpatient) if adverse reaction.
	
	
	



Additional Information
· Competency assessment to be completed by an Occupational Therapist or Physiotherapist with relevant training and expertise.
· Simulation may be used in training and assessment.
· If the allied health member is found not yet competent against an assessment item further training is conducted until that staff member is assessed as competent. Staff members can request training and assessments be conducted by another staff member.

Outcome Statement
The allied health assistant demonstrates appropriate knowledge and skill to safely apply and remove electrical stimulation pads on appropriate patients for neurological conditions.


Overall Assessment: 	C / NYC
Competency Obtained:		□ Shoulder Subluxation Prevention
				□ General Strengthening

Comments:  _________________________________________________________________________________
_________________________________________________________________________________

Assessor’s Name, Designation, and Signature: ____________________________________________
Candidate’s Signature: _______________________________________________________________
Date: _____________________________________________________________________________
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