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TECH-TIGHTROPE: BALANCING INNOVATIVETECHNOLOGY WITH COMPASSIONATE PAIN CARE
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OBJECTIVES

Discuss the use of 
nonpharmacologic pain relief 

technologies

Discuss clinical practice 
guidelines related to the use of 

pain care technology

Demonstrate the application of 
one technology-based pain 

care intervention
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ARE WE REALLY WALKING A TIGHTROPE?
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PAIN

 Complex & best conceptualized in a 
bio-psycho-social-spiritual framework

 Best outcomes when integrating 
different management & treatment 
approaches

 Patient preferences/values are 
paramount for treatment adherence 
& effectiveness

 Incorporating patient preferences & 
values into pain plan facilitates 
success
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CLINICAL PRACTICE 
GUIDELINES

SAMPLE OF GUIDELINES

 Always consider the use of non-pharmacological strategies such as physiotherapy, cognitive behavioral 
approaches, TENS and acupuncture, to reduce or eliminate the need for medicines (Schofield et al.; 2022)

 Nonpharmacologic pain management strategies are recommended as adjuncts for pain and anxiety 
management in trauma to minimize opioid usage and chronic pain development.

 Joint Commission 2018

 CDC, 2022

 Nonpharmacologic and Pharmacologic Management of Acute Pain From Non–Low Back, Musculoskeletal 
Injuries in Adults: A Clinical Guideline From the American College of Physicians and American Academy of 
Family Physicians

 HHS Pain Management Best Practices Inter-Agency Task Force Report 2019

 NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) Adult Cancer Pain Version 2.2024 — March 
11, 2024

 Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep 
Disruption in Adult Patients in the ICU Crit Care Med. 2018 Sep;46(9):e825-e873.

https://www.facs.org/media/exob3dwk/acute_pain_guidelines.
pdf

https://www.facs.org/media/exob3dwk/acute_pain_guidelines.pdf
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NURSE DRIVEN 
TECHNOLOGIES

Transcutaneous Electrical Nerve 
Stimulator (TENS)

Transcutaneous Auricular 
neurostimulation (TAN)

Biofeedback devices

Virtual Reality

other

TRANSCUTANEOUS 
ELECTRICAL 
NERVE 
STIMULATION 
(TENS)

Non-pharmacological intervention Non-pharmacological intervention 

Acute & chronic pain Acute & chronic pain 

Safe, inexpensive, over-the counter Safe, inexpensive, over-the counter 

Pulsed alternating current through skin 
electrodes
Pulsed alternating current through skin 
electrodes

• pulse frequency & pulse intensity are adjustable & linked to 
efficacy

Parameters Parameters 

TENS

MECHANISMS OF ANALGESIC EFFECTS

 Activates inhibitory mechanisms  central excitability in CNS

 Activates large afferent fibers in periphery that send input to CNS

 Activates descending inhibitory systems  hyperalgesia

 Brain responses measured w/EEG show  cortical activity with LF & 
HF TENS

  activity primary somatosensory (S1) & motor (M1) cortices 
occurred w/both frequencies

 Reduced connectivity between SI/M1 & prefrontal cortex found only 
w/LF TENS

 FMRI - HF TENS  activity in pons and connectivity between the pons 
and S1

 LF TENS  functional connectivity in medulla
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CONTRAINDICATIONS

A cardiac pacemaker or defibrillator

Spinal cord stimulator

Any implanted metallic or electronic device

Disrupted skin integrity 

Cancer??? NOT CONTRAINDICATED

HOW TO USE A TENS UNIT

NURSING CONSIDERATIONS

• Mental capacity
• Skin integrity
• Sensation
• Safety 
• Other reason for pain

Assess

In-patient P&P/guideline

Patient education

Over-the-counter

FSA/HSA reimbursable
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TRANSCUTANEOUS AURICULAR VAGUS NERVE 
STIMULATION

CLINICAL 
APPLICATIONS

Opioid 
withdrawal Pain Anxiety

Depression Headache
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ADVERSE EVENTS 

Vestibular neuronitisVestibular neuronitis

ArrythmiaArrythmia

DizzinessDizziness

DepressionDepression

SeizureSeizure

Basal cell carcinomaBasal cell carcinoma

BIOFEEDBACK
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HEART RATE 
VARIABILITY (HRV)

 Heart rate 
variability (HRV) 
analysis is a widely 
accepted tool for the 
noninvasive 
assessment of 
autonomic nervous 
system (ANS)

Slide credit: clinicaloptions.com
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NEUROFEEDBACK (NF)

Non-invasive treatment targeting brain activity

Type of biofeedback providing real-time information to 
patients about their brain activity

Allowing them to learn how to directly change this activity 
in ways that may lead to improved health and comfort. 

Measures brain activity via EEG or functional Magnetic 
Resonance Imaging (fMRI)

HOME-BASED 
NUEROFEEDBACK

 EEG approach accessible & less 
expensive

 Electrodes placed on scalp to 
measure amplitude/oscillatory 
activity in different frequency 
bandwidths

 Raw electrical signal represents 
collective activity of millions of 
neurons in the cortex

 Signal analyzed & aspects of 
electrical brain activity fed back 
to patient
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Biofeedback/Neurofeedback

 Sympathetic and Parasympathetic activation

 Rest & Digest

 You don’t know what you don’t know

 Does NOT measure or confirm pain

 Tool to support self-efficacy

Virtual Reality

Mechanism of Action of Virtual Reality
Complex interplay of brain cortices, neuronal chemistry w/cognitive, emotion, and attentional process

• Attention to pain modifies suffering
• Distractions may reduce suffering 

Gate Control Theory

• Various cognitive & perceptual processes needed to perform a task.
• This theory supports the use of VR technology as a method of pain relief, which is based on integrating multimodal (visual, auditory, tactile, and 

olfactory) sensory distractions.

Theory of Multiple resources

Neurobiological mechanisms intercortical modulation

• attention, emotion, memory & senses (eg, touch, auditory, and visual)

Signaling pathways of pain matrix 

• Move without pain in a virtual world

Practice makes perfect
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Artificial Intelligence

OTHER TECH

Web-based / App based pain coping skills

Telemedicine

TeleHEALTH
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QUESTIONS

Contact:

Marie O’Brien DNP, ANP-C, PMGT-BC, CCRN

Integrative Care and Pain Management Program

Mather Hospital Northwell Health

mobrien15@northwell.edu
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