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Pain Burden in the United States
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• Pain affects an estimated 100 million adults in the United States.1

• Annual cost related to pain in the US is estimated to be between 
$560 to $635 billion.1,2

• Pain is a public health problem, a major driver of health care 
seeking and for taking medications, a major cause of disability, and 
a key factor in quality of life and productivity.1

• In 2012, there were 50 times more opioid prescriptions than the rest 
of the world combined,3 reflecting a persistent national epidemic 
associated with 130 deaths daily.4

Sources: 
1- Institute of Medicine, Committee on Advancing Pain Research, Care and Education. Relieving Pain in America: A Blueprint for Transforming Prevention, Care, 

Education, and Research. Washington (DC): National Academies Press (US); 2011.
2- Gaskin DJ, Richard P. The economic costs of pain in the United States. J Pain. 2012;13(8):715-724.
3- Manchikanti L, Helm S, 2nd, Fellows B, et al. Opioid epidemic in the United States. Pain Physician. 2012;15(3 Suppl):ES9-38.
4- hhs.gov. Help, resources and information: national opioids crisis; the opioid epidemic in numbers. 2018; https://www.hhs.gov/opioids/ Accessed January 6, 2019

https://www.hhs.gov/opioids/
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What is Practiced-Based research?

• Research that occurs in the office, clinic or hospital, where 
patients generally receive clinical care. 

• Method to study the interventions as they are routinely delivered 
clinically.



 

Advantages?

• Examine whether interventions with proven efficacy are truly 
effective and sustainable when provided in real-world setting 

• Captures data on representative patients who are receiving 
representative treatments

• Possible to assess utility of an intervention provided by 
clinicians with a broad range of training and expertise

• Possible to obtain clinically detailed, patient-level data



 

Disadvantages?

• Limited ability to infer causality given the lack of randomization

• Data collection may be performed by clinicians who may lack 
specialized research training

• Electronic health record is a clinical tool and not designed for 
research purposes



 

Practice Based Research: Integrative Medicine

• Integrative Medicine provided at Abbott Northwestern 
Hospital (ANW)
• Acute pain

• BraveNet Practice Based Research Network (PBRN)
• Chronic Pain



 

Effectiveness of Integrative Medicine

Integrative Medicine (IM) provided at Abbott Northwestern Hospital

• 630 bed tertiary care hospital

• Penny George Institute (PGI) started providing IM services in 
2003
 ~10,000 IM sessions annually (circa 2016)

 IM services are provided at no cost to patient

 Average 31 minutes per session

 1.5 sessions per patient per hospital admission



 

IM Care and Practitioners (circa 2016)

• Patients receive individualized IM care including:
 Acupuncture, acupressure 

 therapeutic medical massage, reflexology 

 mind/body therapies (e.g. relaxation response)

 energy healing (e.g. Reiki, healing touch)

 music therapy

 aromatherapy 

• 15 practitioners (11.5 FTEs)
 6.3 FTE massage therapists   

 3.5 FTE acupuncturists  

 0.9 FTE music therapist

 0.8 FTE Nursing
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Presentation Notes
The Penny George Institute for Health and Healing at Abbott Northwestern offers hospitalized patients, through physician and nurse referrals, a wide-array of integrative health services at no charge.




 

Penny George Institute: IM Process

• Physician or nurse referrals via EPIC electronic health record (EHR)
 Acupuncture must be referred by MD

• Triage Meeting of IM providers

• EHR review by IM provider

• IM Treatment Session (conducted within 24-36 hrs)
 Intake
 Baseline data collection (e.g., pain, anxiety, nausea, coping)
 IM therapy provided
 Follow-up data collection

• IM provider documents the baseline and follow-up results in EHR 
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EPIC- specialized flowsheet
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EPIC- specialized flowsheet



 

Impact of IM on Pain Management

• Participants: 1837 patients hospitalized between January 1, 2008 and 
June 30, 2009.

• Measurements: Pretreatment and post-treatment pain scores on a 
verbal numeric rating scale (0 to 10).

• Results: Most patients (66%) had not previously received any 
integrative services. 

• The average reduction in pain was 1.9 points and the average 
percentage in pain reduction was 55%.

• No differences across clinical populations (due to small sample size).

Source:  Dusek JA, Finch M, Plotnikoff GA, Knutson L.  The Impact of Integrative Medicine on 
Pain Management in a Tertiary Care Hospital. J Pat Safety 2010; 6(1):48-51.
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Presentation Notes
In many cases, practitioners were unable to collect pre- or post-pain and anxiety scores or the patient reported no pain or anxiety. Only patients who reported both pre- and post-pain or pre- and post-anxiety scores were included in the subsequent analyses.



 

Unanswered Questions…

• Is the 1.9 unit decrease reproducible ? 

• Which patients receive IM?

• Does pain relief differ by IM therapy?

• Does pain relief differ by clinical population?

• Might specific therapies effect greater pain relief in certain clinical 
populations?

• Is IM cost effective in pain population?

• What is the duration of pain relief?

• Does concurrent use of opioids influence pain relief in the IM patients?
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National Institute of Health grant: 2011-2016



 

R01 Aims:

• Aim 1:  Understand selection of patients and IM therapies 
(n=~6,000 admissions)

• Aim 2: Examine the effects of therapies on immediate change in 
pain (n=~6,000 admissions)

• Aim 3: Examine the effects on duration of pain management
(n=~3,575 admissions)

Presenter
Presentation Notes
[PAR08-045] -  OUTCOMES, COST-EFFECTIVENESS AND THE DECISION MAKING PROCESS TO USE COMPLEMENTARY AND ALTERNATIVE MEDICINE (R01)



 

Update on Status of NIH R01

• Initial database: 7/09 to 12/12
 Electronic Health Record (EHR) flowsheet developed
 Focus on certain clinical populations.

- Total joint replacement, oncology, and cardiology.
Cost analysis

Acupuncture in the Emergency Dept.
Observational proof of concept
Pilot RCT

• Study data collection: 7/12 to 12/14
 Databases undergoing additional analyses.
 Presentations & manuscripts: 2018 & 2019.



 

Joint Replacement: Pain Analysis
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Pre- to post-IM therapy percent decrease in pain scores

Any Treatment No. 1,977
Unit Decrease in Pain -1.91   (-45.2%)
95% CI (1.83-1.99)
p-value <0.001
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Pre- to post-IM therapy percent decrease in pain scores

Any Treatment No. 1,977
Unit Decrease in Pain -1.91   (-45.2%)
95% CI (1.83-1.99)
p-value <0.001

Day 1 No. 1,259
Unit Decrease in Pain -1.79  (-38.8%)
95% CI (1.69 – 1.89)
p-value <0.001

Day 2 No. 718
Unit Decrease in Pain - 2.14   (59.9%) 
95% CI (2.01 – 2.26)
p-value <0.001

Source: Crespin DJ, Griffin KH, Johnson JR, Miller C, Finch MD, Rivard RL, Anseth S, Dusek JA.  Acupuncture Provides Short-Term Pain 

Relief for Patients in a Total Joint Replacement Program.  Pain Med. 2015 Jun;16(6):1195-203.



 

Oncology: Pain and Anxiety Analysis
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Pre- to post-IM therapy change in pain and anxiety scores

No. Pain Observations 1,514
% Change in Pain -46.9
p-value <0.001

No. Anxiety Observations 1,074
% Change in Anxiety -56.1
p-value <0.001

Source: Johnson JR, Crespin DJ, Haven KM, Finch MF, Dusek JA.  Effects of Integrative Medicine on Pain and Anxiety Among Oncology 
Inpatients. J Natl Cancer Inst Monogr. 2014 Nov;2014(50):330-7. 

Presenter
Presentation Notes
We conducted multivariate regression to estimate changes in pain and anxiety.

Sessions with IM therapy had, on average, a 46.9% decrease in pain score. Anxiety scores decreased by an average of 56.1% after the administration of IM therapies.



 

Cardiovascular: Pain and Anxiety Analysis
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Pre- to post-IM therapy percent decrease in pain and anxiety scores

No. Pain Obs 5,981
% Decrease in Pain -46.5
95% CI (45.5 – 47.4)
p-value <0.001

No. Anxiety Obs 3,109
% Decrease in Anxiety -54.8
95% CI (53.7 – 55.9)
p-value <0.001

Source: Johnson JR, Crespin DJ, Griffin KH, Finch MD, Rivard RL, Baechler CJ, Dusek JA.  The effectiveness of integrative medicine 
interventions on pain and anxiety in cardiovascular inpatients: a practice-based research evaluation.  BMC Complement Altern Med. 
2014 Dec 13;14:486. 



 

Cost implications of IM for Pain Relief

31

• A retrospective analysis including data from an EPIC-based electronic health 
record (EHR) 
 Patient demographics, 
 Length of stay (LOS), and 
 All Patient Refined Diagnosis Related Groups (APR-DRG) severity of Illness

• Total of 2730 patients received IM for pain and met eligibility criteria

• Regressed the demographic, change in pain, LOS, and APR-DRG variables with 
changes in pain on total cost for the hospital admission.

• Pain was reduced by an average of 2.05 points.

• Pain reduction was associated with a cost savings of $898 per hospital admission.

Source: Dusek JA, Griffin KH, Finch MD, Rivard RL, Watson D. Cost Savings from Reducing Pain Through the Delivery of Integrative
Medicine Program to Hospitalized Patients. J Altern Complement Med. 2018 Feb 23. doi: 10.1089/acm.2017.0203. 



 

Acupuncture in an Outpatient Clinic

• Spacious

• Relaxed

• Quiet Instrumental Music

• Softly Lit

• Pleasant Smelling



 

Acupuncture in the Emergency Department

• Cramped

• Stressful

• Loud Beeping (screaming?)

• Brightly Lit

• Offensive Smelling



 

Acupuncture in ED: Acceptability & Outcomes

• Would MDs refer?  
 Yes: 73% of MDs referred for AQ.

• Would patients accept acupuncture?  
 Yes: 89% of patients accepted AQ.  (248/279)

• Would acupuncture provide pain relief?  
 The final sample: 182 patients with acute pain received acupuncture and had a post-

treatment score. 

 49% (88/182) of patients received pain medications before AQ 
 6.88 on the pain pre-score and a change of -2.68 units (SD 2.23). 

 51% (94/182) received no pain medications before AQ
 6.71 on the pain pre-score and a change of -2.37 units (SD 2.23). 

 As a -2.0 unit decrease in pain on NRS is considered clinically significant, patients in both 
groups exceeded this threshold.

• Any effect on pain medication use?
 Yes: 62% were discharged from ED w/o any additional pain meds. 
 25% received an opioid and 13% received a NSAID
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Publications



 

Acupuncture in ED:  Concerns

• There was no control group nor any randomization; 

• The acupuncturist was involved in data collection; and 

• Patients were referred to acupuncture by their physicians. 

• To overcome these limitations, we conducted a pilot RCT

41

Source: Reinstein AS, Erickson LO, Finch MD, Rivard RL, Kapsner CE, Dusek JA. Acceptability and Clinical Outcomes of Acupuncture provided 
in the Emergency Department: A Retrospective Pilot Study. Pain Med. 2017; 18(1): 169-178. 



 

Acupuncture in ED Pilot RCT: Flow
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Acupuncture in ED Pilot RCT: Outcomes

• Would patients (pain >=4) enroll?  
 Yes: 78% of patients enrolled.  (46/59)

• Subjects were randomized to either AQ (n=23) or Usual Care (n=23)  
 The average age was 36.3 (15.5 SD), 78% were female and 55.0% were non-white. 

 Acupuncture:
pre-pain: 8.18 (SD 1.62)
post-pain: -3.0 (SD 2.51)

ED discharge: -2.71 (SD 1.86)

30-day: -5.28 (SD 3.0) 

 Usual Care:
pre-pain: 7.91 (SD 1.41)

post-pain: -1.56 (SD 2.37)

ED discharge: -2.53 (SD 2.27)

30-day: -3.41 (SD 4.0). 
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Source: Presented at International Congress on Integrative Medicine & Health, Baltimore MD (May 2018). Article in preparation.



 

Update on Status of NIH R01

• Initial database: 7/09 to 12/12
 Electronic Health Record (EHR) flowsheet developed
 Focus on certain clinical populations.

- Total joint replacement, oncology, and cardiology.
Cost analysis
Proof of concept: acupuncture in the Emergency Dept.

• Study data collection: 7/12 to 12/14
 Databases undergoing additional analyses.
 Presentations & manuscripts: 2018 & 2019.



 

R01 Aims:

• Aim 1:  Understand selection of patients and IM therapies

• Aim 2: Examine the effects of therapies on immediate change in 
pain

• Aim 3: Examine the effects on duration of pain management

Presenter
Presentation Notes
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Methods

• Collect six post-IM therapy pain scores:
– 30 minutes
– 1, 2, 3, 4 and 5 hours 



 

Aim 3: Data Collection

Specialized database



 

Aim 3: Data Collection

Specialized database



 

Aim 3: Custom Data Collection Tool

Specialized database
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Duration of Pain Outcomes
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Duration of Pain Outcomes

Mother & Baby
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Duration of Pain Outcomes

Cardiovascular
& Oncology
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Duration of Pain Outcomes

Source: Presented at International Congress on Integrative Medicine & Health, Las Vegas (May 2016). Article in preparation.

Orthopedics
& Spine

All other



 

Conclusions

• IM therapies 
 Reduce short-term pain and anxiety among various inpatients. 
 Longer-term pain relief is exhibited across clinical populations.
 Reduce hospital costs for pain inpatients responding to IM.
 Are well liked by providers and patients (Emergency department) with potential impact 

on pain intensity.

• Future studies are warranted and could explore:
 Multi-site, feasibility of AQ in the ED is next step.  
 Definitive study of AQ in ED is final goal.
 Potential synergy of opioid analgesics and IM therapy.
 Longer-term effects of IM on pain and anxiety.
 Optimal cost effectiveness delivery of IM therapy for inpatients and ED.
 Biological mechanisms of action.
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Presentation Notes
As a result of this adjustment, our results are generalizable to oncology patients at Abbott Northwestern Hospital. However, these results may not necessarily generalize to other hospital settings. 

First, we did not investigate the effect opioid analgesics may have had on self-reported pain and anxiety scores. It is possible that our findings over-estimate the beneficial effects of IM on pain and anxiety. Finally, since these are self-reported pain and anxiety scores collected by IM practitioners, the potential exists for bias in these scores. 
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Practice Based Research: Integrative Medicine

• Integrative Medicine provided at Abbott Northwestern 
Hospital (ANW)
• Acute pain

• BraveNet Practice Based Research Network (PBRN)
• Chronic Pain



 

About BraveNet

• BraveNet is the only national practice-based research network of IM

• Currently comprised of 15 leading Integrative Medicine clinics plus VAMC 
(3 sites)

• Founded in 2007

• Expanded in two waves of enrollment from 8 initial member sites 

• Expansion focus:
 Ethnic, racial, and economic diversity
 Actively funded researchers
 Geographic range

57



 

BraveNet Member Clinics
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Ohio State Wexner Medical Center, 
Center for Integrative Health and 
Wellness, Columbus OH

Connor 
Integrative 
Health Network, 
University 
Hospitals, 
Cleveland OH



 

BraveNet Publications



 

PRIMIER

Patients  Receiving Integrative  
Medicine Interventions Effectiveness 
Registry

NCT 01754038
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Study Protocol published



 

PRIMIER Overview

• Prospective, non-randomized, observational evaluation 
conducted at all BraveNet clinical sites. 

• Participants complete patient-reported outcome 
measures at enrollment, 2, 4, 6, 12 months. 

• Extractions from participants’ health records include 
 IM services received
 ICD diagnostic codes 
 CPT codes 
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PRIMIER OBJECTIVES

• PRIMARY To evaluate the change in patient-reported outcomes (PROs: 
quality of life, mood and stress) over time

• SECONDARY To evaluate PROs differ by baseline characteristics (e.g. 
demographics, clinical condition, pain interference or IM intervention 
sought)

• TERTIARY To evaluate whether specific IM interventions differentially 
impact PROs over time.
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Final PRIMIER Participants Recruited by Site
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PRIMIER DATA COLLECTION: Self-reported

• Enrollment Date

• Patient Demographics

• PROMIS-29

• PROMIS Perceived Stress Scale (PSS-4)

• Patient Activation Measure © (PAM)

• Primary Conditions and Symptoms

• IM Services Utilized

• New patient status
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PROMIS-29      Pain Interference
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Chronic Pain Cohort: Enrollment

67

• Report pain (4 or greater on a scale of 0 to 10) for 3 months or 
longer (n=969)

• Participants with at least 2 surveys completed 

• Participants with complete EMR data

Cohort Baseline 2 Months 4 Months 6 Months 12 Months

Chronic Pain 969 693 559 490 421



 

Pain Interference: Change Over Time
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The change over time analysis presents the least square means of changes from baseline at each visit, after having controlled for baseline score, age and gender. More specifically, they are estimated group means with mean baseline score, mean age for the cohort and assuming equal proportion of male and female.

Meaningful important difference: 
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Conclusions

70

• PRIMIER Chronic pain cohort achieved 
important reductions in pain interference.

• Future PRIMIER analyses will identify:

 Which IM therapies are associated with 
the best pain relief.

 Optimal dose of IM therapies for pain 
reduction



 

Summary: Practice-Based Research

• Practice based research provides invaluable information for 
the field of complementary and integrative health 

Research, clinical practice and operations.

• Answers derived from this research can be used in various 
ways

 Inform future randomized trials
Uncover best clinical practice 
Optimize operations



 

Westfall, J. M. et al. JAMA 2007;297:403-406.

Practice-based Research

Presenter
Presentation Notes
PBRNs provide the setting for studies looking how best to translate new discoveries to patients and into practice.



 

2016 NIH, NCCIH Systematic Review



 

2016 JAMA Commentary

JAMA. 2016 Nov 2. doi: 10.1001/jama.2016.15029. [Epub ahead of print]

https://www.ncbi.nlm.nih.gov/pubmed/27806160


 

2016 JAMA Commentary

JAMA. 2016 Nov 2. doi: 10.1001/jama.2016.15029. [Epub ahead of print]

https://www.ncbi.nlm.nih.gov/pubmed/27806160


 

Perspective from NIH, NCCIH



 

Perspective from NIH, NCCIH



 

Questions and Answers
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