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CHRONIC PAIN BY THE NUMBERS

Copyright Lin Health / Confidential o

Prevalence is Increasing
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Institute of Medicine, 2011; Dalhamer et al. 2018; Grol-Prokopczyk, 2017 J Pain
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OPIOID CRISIS

e Opioids provide short-term pain
relief - but increase long-term
pain sensitivity

Deaths per 100,000 population

Prescription rate per 100 population
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| Prescription rates
20
0

19902000 2002 2004 2006 2008 2010 2012 2014 2016 2017

Grace et al., 2016 PNAS; Xie et al J Neuro 2005; CDC opioid data; Garcia-Romeu et al 2020



TREATMENT: “THE KITCHEN SINK" Conah it contienit B

e Pharmaceutical: NSAIDs, opioids, muscle relaxants,
anti-depressants, GABAergic agents
e Procedures: injections, spinal fusion, nerve

ablations, decompression How effective
e Manual therapies: massage, chiropractic, are these
acupuncture treatments?

e Physical therapy, exercise, yogaq, tai chi
e Stress reduction techniques
Occasionally: psychological treatments



SURGERIES AND PROCEDURES

e N = 313 patients with chronic shoulder pain

o Real surgery vs. Sham surgery vs. No treatment
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McAlindon et al. (2017). JAMA / Beard et al. (2017). Lancet / Ashar et al (2017). Ann Rev Clinical Psych
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IS LUMBAR IMAGING HELPFUL? comvanin s connin @

IMAGING vs. NO IMAGING OF BACK PAIN

A
Lengthof  Samplesize Samplesize  Pain Imaging Standardised mean
follow-up  of intervention  of control outcome method difference (95% Cl)
Short term (<3 months)
Kerry, 2002 6 weeks 59 67 VAS pain Radiography 0-09 (-0-26 to 0-44) ——
(0to10)
Djais, 2005 3 weeks 38 38 SF-36 Radiography 0-42 (-0-03to 0-88) B e —
bodily pain
Modic, 2005 6 weeks 91 85 SF-36 MRI 0-17 (-0-13 to 0-46) ——
bodily pain
Radiography studies combined 0-23 (-0-10 to 0-55) —
All short-term studies combined  (Test of heterogeneity: Q=1-15, I’=0%; df=2, p=0-51) 0-19 (-0-01 to 0-39) ——
f T T 1
-0-8 -0-4 0 04 0-8
Favours imaging Favours no imaging
Standardised mean difference (95% Cl)

Figure 2: Improvement in pain (A) and function (B) for immediate lumbar imaging versus usual clinical care without immediate imaging
RDQ=Ronald disability questionnaire. VAS=visual analogue scale. The arrow indicates that the upper limit of the confidence interval extends beyond a standardised mean difference of 0-8.

Radiographic imaging leads to worse outcomes
(And predicts transition from acute to chronic back pain)

Chou Lancet 2009; Blom et al, BMJ 2021; Stevans et al, JAMA Net Open 2021



MRI AND SCANS ARE POOR INDICATORS FOR CAUSE OF PAIN
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BODY PART PREVALENCEIN ASYMPOMATIC POPULATIONS
Neck 87% have bulging discs

Shoulder 72% have superior labral tears

Hip 69% of adults (and 89% of athletes) have labral tears

Knee 97% of knees show “abnormalities”

Ankle & Foot 22(:’//: \(,)V;trrlj Srfgge;(;\?g?eot?of:l:c?r?;ql changes

Sajid et al 2021 BMJ Open



CHRONIC PAIN IS A LEARNED EXPERIENCE Copyright i eatth Conidentat

ACUTE PAIN CHRONIC PAIN
Sensory processing regions Learning-memory regions

Hashmi et al. 2013 Brain



THE BRAIN & CHRONIC PAIN Conein st comenit (@

Liu et al 2018; Kim et al, 2015,
2019, 2020

+  Heightened responses to aversive - | B Zhang 2017, Tan 2017 ]
stimuli
. Reqluced prefrontal inhibition of Ve 0T L 0TS
- b e ]
« Increased DMN, S, insular o
/1 N b 20083; C illo 2007;
connectivity e ]

«  Thalamic dysrhythmia
+ Reduced DA signaling
«  Neuroinflammation

+  More

Burgess 2002, Vanderah 2006; Ossipov ] [ Markovic 2021 ]
2010

1993; Luo, 2014;

Kuner & Flor 2017 (review); McMahon,
Ji 2012; Grace 2016




NEW MODELS OF PAIN O ——

PAINIS A LEARNING Q
SIGNAL FOR GUIDING
BEHAVIOR

.
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Seymour, 2019



NEW MODELS OF PAIN

PAIN REFLECTS AN
INTEGRATION OF
BELIEFS, EMOTIONS &
EXPECTATION WITH
SENSORY INPUTS

Kaptchuk et al., 2020; Buchel et al., 2014; Sterling, 2012;

Feldman-Barrett, 2017; Petzschner et al., 2017
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“Bottom-up”

Nociceptive
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Pain perception
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NE()C?ngm"e mm Sensory observation
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== Internal prediction
(Bayesian: “prior”)
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FEAR-AVOIDANCE MODEL OF CHRONIC PAIN Conigh in et Coniteniol
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Lethem 1983; Vlaeyen 2000; Leeuw 2007; Sullivan 2001; Wideman 2009
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A MASSIVE PARADIGM SHIFT IN UNDERSTANDING PAIN
ICD-11 INTRODUCES PRIMARY PAIN (LIVE AS OF JAN 2022)

MINIMAL/NO STRUCTURAL SIGNIFICANT EMOTIONAL FUNCTIONAL DISABILITY
ETIOLOGY-BIO-PSYCHO-SOCIAL DISTRESS
CAUSES

Fibromyalgia is 100% Primary Pain
6.5M Americans (2% of the population)

Irritable Bowel Syndrome (IBS) is 100% Primary Pain
36M Americans (11% of the population)

Chronic lower back pain is 85% Primary Pain
26M Americans (8% of the population)



https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f1326332835

NOT ALLCHRONIC PAIN IS ALIKE Comva it contienis B

ICD-11: Primary Nociplastic vs.
vs. Secondary Nociceptive vs.
Chronic Pain Neuropathic

Central nervous system
contributions

Peripheral injury contributions

Fitzcharles et al., 2021; Cohen et al, 2021; Nicholas et al., 2019; Perrot et al., 2019; Lumley et al. 2019



BEHAVIORAL HEALTH BASED PROTOCOLS ARE EFFECTIVE
SAFE, PROVEN AND COST EFFECTIVE

JAMA JAMA Psychiatry

C ight Lin Health / C:

The Journal of the American Medical Association

RCT: Pain Reprocessing Therapy for Chronic Back Pain

POPULATION INTERVENTION

s I R o N G E R 70 Men, 81 Women 151 Individuals

EFFECT THAN Cda UDO %2\ s
TREATMENT AS /

Adults with primary chronic back pain 50 Pain reprocessing 510pen-label placebo 50 Usual care

Mean (SD) age, 41.1(15.6) y therapy (PRT) A total of injection Asubcutaneous  No additional treatment
9 psychological treatment saline injection described provided, continue
sessions over 4 wk focusedon  as placebo administered current treatments
reconceptualization of pain to the back

SETTINGS / LOCATIONS

1University PRIMARY OUTCOME
Iﬁl research settlng in Mean pain over last week assessed by the Brief Pain Inventory-Short Form, at 1-mo postbaseline
Boulder, Colorado Score range: 0-10 over the Last week (0 = no pain to 10 = most severe pain)

https://jamanetwork.com/journals/jamapsychiatry/fullarticle/2784694

FINDINGS

Individuals randomized to PRT reported large
reductions in pain compared with individuals
randomized to placebo or usual care

Mean pain score 1-mo postbaseline
treatment group

l I I
d PRT P

acebo Jsual care

Treatmen

PRT group: Mean (SD) score, 118 (1.24)
Placebo group: (SD) score, 2.84 (1.64)
(effect size PRT vs placebo: -1.14; P<.001)
Usual care group: Mean (SD) score,

313 (1.45) (effect size PRT vs usual care
-1.74; P<.001)



BEHAVIORAL HEALTH BASED PROTOCOLS ARE EFFECTIVE

SAFE, PROVEN AND COST EFFECTIVE

JAMA

al of the American Medical Association

98% OF PRT PARTICIPANTS
PAIN WENT DOWN.

20UT OF 2 WERE PAIN FREE
OR NEARLY PAIN FREE

https://jamanetwork.com/journals/jamapsychiatry/fullarticle/2784694

% Change in pain
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THE RIGHT
FRONT-LINE APPROACH
TO PRIMARY PAIN!
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Diagnostic
consultation with an
MD or APN

THE FIRST-EVER INTEGRATED BEHAVIORAL

HEALTH SOLUTION FOR CHRONIC PAIN

W

Personalized
care plan

Licensed BH specialist &
personal coach

2Q
2Q

Integrative
consultation team
(MD, PT, PsyD)

Copyright Lin Health / Confidential
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Support for pain

related concerns
sleep, weight, movement,
anxiety, depression, PTSD



A ROBUST PLATFORM POWERING A PAIN CLINIC IN THE PALM OF YOUR HANDS Copyght ineath

€  Q searchmembers...

Heather Joe

Rep Coach
Shannon Dougherty

.
Overview Feed Meetings Check-In

Program Progress

Focus @ Details

Focus

® Green light to move care kit to prepare for
some movement (listen as much as you
need)

Relesing fear - writing exercise we talked
aout.

*® You rocked this last weekl!!! --> Look for
JOY every day and write it down

Care Kits Show hidden kits @)

£ Schedule = © AddTask = ¥ Manage

Care kits details % Reorder

Green Light to Move
green_move
current phase 1 of 2

@ care kit visible

Phase 1 S i 4 Reorder

Let’s start by reviewing why movement is
safe and helpful

Shannon Dougherty Full Member

Status Pain Trend Birthday Joined
49 (1972-08-05) 5Months ago

(B 3(baseline)

Responses

Communication

Interventions Chat SMS Email Meetings

® Current skill focus: FEAR REDUCTION
Hi there!l! so glad you messaged

*® Live call: Graded exposure for movement St soMe hobel Bncolragetnen

esource | think you'll love! @ Reply in the

*® Chat: Keep focus on the fear she

describes. Explore how today she is safe. UL healin

Saturday

How intense was the pain this week? This is so wonderful Heather!!!

Sunday

Hi there
you some hope, enc

resource | think you'll lo
Oct0221 Oct0321 Oct0421 Oct0521

How often were you able to do the activities

you wanted to do this week?

B Enter your message here

Subscription
Premium(next pament 12.08)

ODetails ®&Config  ¥Actions

Care team communication

Notes Q searchnotes ...

@Deb Malkin this is the member | talked
about in supervision @Abigail Hirsch
thank you -- | will share that with her. Deb
you just messaged with that same link. SO
awsome!

1/17/2022,6:17:23 PM
shannon.doughterty@lin.health iy

ghtery | love this
for all shapes and sizes site - http://
WWW.joyn.co/.

1/17/2022, 6:17:23 PM
abigail@lin.health T

@Shannon Doughtery her last 3 check-ins
have been all with her pain down to mild --
she’s never done this before - HUGE
accomplishment.

1/17/2022,6:17:23 PM

abigail@lin.health T

Click to write a note....

all 46 @D,

Good Morning Alissa,

This week we're focusing on:

Evidence building

Look for places where your pain
changes by location - like work vs
home.

® Complete your clinical pain history
before your appointment!

May 19, 2022
11:30 PM

Diagnostic meeting

@ or.virgil Pana

@ Edit Start Session

See all sessions >

My Care Kits

Personal Kit

This is where your coach will add helpful

)

Message




Good Evening, Alissa

Today we're focusing on:
Building Evidence

* Notice and document the moments where you don't feel pain

* Beextra kind to yourself, and comforting, when the sensation
levels start to trend up.

* Walk 30 mins each day

Care Kits

Evidence Building

What is evidence?

° Completed

Circumstantial evidence

o

Confirmatory evidence:

Message

Pain e(

{ Evidence Building

Circumstantial evidence

Your pain presentation

Lifetime stressors

Personality and pain

< Emotions Care Kit

Practice

Emotions self-reflection
Completed

Somatic Tracking with Emotions
Completed

Insight Writing: Intro
Completed

Insight writing: practice
Completed

Time Traveler
Completed

Noticing
Completed

RAIN
Completed

C i Lin Health / C

Care Kits Learning Center

W Favorites

Green Light to Move

Take proactive steps

L ing neural g
have them?

ys: do you Ooemin

Why it helps & how to keep it safe Neural.Rathways

’ Completed A N\

Get the brain involved

@ Soutof6

The new guidelines for chronic pain
management

Tell me the evidence thaty

are hi; unlikely and different than every

“The pain moves around.

-Imagining certain motions can trigger the pain
without actually doing the motion.

~Many people my age have bulging discs in their spine

[Enter your message here e
lessage




