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Life expectancy and healthcare spending per capita, 1980-2023

85 -
” | Life expectancy at
birth
Comparable Country Average
80
United States
- 2023
/5
1980 4
Healthcare spending,
per capita
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 12,000 135,000 $14,000

Source: KFF analysis of CDC, OECD, Australian Bureau of Statistics, German Federal Statistical Office, Japanese Ministry of Health,
L abour, and Welfare, Statistics Canada, and U.K. Office for National Statistics data * Get the data * PNG
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Problem

Healthy ™

emmmm L€ss Healthy .., Disease
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Problem
Healthy = Less Healthy ..—"’ Disease

. Chronic

stress

Poor sleep

Poor diet

Sedentary
lifestyle
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Organs Cells Signaling
Whole Person and Systems and Tissues Pathways Molecules

Synthesis/Integration
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Solution
Healthy s LessHealthy GSaae Disease

Chronic
stress

Self care

Psychological Poor sleep
Nutritional

Sl Poor diet

Multicomponent
iInterventions

Sedentary
lifestyle
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Trans-NIH
Working Group
on Whole Person

Research Methodological
Approaches for

Whole Person
Research

September 29-30, 2021

https://www.nccih.nih.gov/news/events/methodological-
approaches-for-whole-person-research




Workshop

] r o
Compementay and
Yool hve Moath

Methodological

Approaches for [/"

Whole Person {
Research

v University | Osher Center
of Vermont | for Integrative Health



The challenge of understanding and supporting Whole Person Health

Chronic

stress

WHOLE
PERSON
HEALTH

Poor sleep

WHOLE PERSON
CARE

Poor diet

Sedentary
lifestyle
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Developing health signatures: Bridge2Al Project on Salutogenesis
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Al-derived explanatory models of whole person health need
to build on a foundational whole person knowledge map

New data

New Al-derived knowledge - o

o
New A - o o
knowledge g : — o ®
[ // f’ /? - @)
e / o o
‘\\\ﬁ / O\Q ; > | »
/ " ® 4 ‘ \
Existing \\\’\‘/ 2. e X /C> N o :

knowledge /

o o0 O—o .
— Al-derived

explanatory model
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Whole Person Reference Physiome
Research and Coordination Center

1U24AT013504-01

- Liming Pei
Initial Award Date: 03/08/2025 Associate Professor of PathologygJ and
Laboratory Medicine
Michael Snyder, Ph.D. University of Pennsylvania
Stanford W. Ascherman Professor of
Genetics |
Stanford University Katalin Susztak
Professor of Medicine (Renal-
Electrolyte and Hypertension)
University of Pennsylvania
Katy Borner
Victor H. Yngve Professor of Engineering L
& Information Science | Griffin Weber
Indiana University Associate Professor of Medicine

Beth Israel Deaconess Medical Center

National Center for Complementary and Integrative Health



Whole Person Reference Physiome Research and Coordination Center
Snyder, Michael P., Stanford University

Network Multiscale Ontologies, Consortium
Layer Knowledge Graph Standards Focus

Macro-environment

O
g Social determinants of health Whole
Behavior and lifestyle Pﬁf_g"
e Clinical measures NIH CDEs, LOINC Human
5 Reference
D Physiological processes Gene Ontology (GO) Atlas
> S
& | Organs, anatomical structures UBERON, FMA o
Cells, biomarkers Cell Ontology (CL)
Molecular processes Gene Ontology (GO)

National Center for Complementary and Integrative Health
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Anatomical Structures Physiological Functions

Cross-System Pathways Organ Systems Cross-System Life Functions Environment
Peripheral nervous system J Homeostasis 4 Day / Night
—+ Autonomic Cardiovascular Growth and development High altitude
— Somatic Digestive Movement Phvsiol |
Blood vasculature ) Reproduction
Lymph vasculature Endocrine Response to stimuli > :::'/‘ :7“"’
Immune and lymphatic * '
crosswalks | Integumentary I networks / hypergraphs |
Muscular
Organ Structure Hierarchy Nervous Major Function Hierarchy Regulation
Kidney — Nephron Blood filtering — H20 absorption Glucose regulation
Lung — Alveoli < Reproductive —» Gas exchange —+ O2 diffusion <@ Osmoregulation
7 Respiratory Thermoregulation
{ Skeletal
Urinary
Tissues, Cells, Biomarkers Cross-Organ Interactions
I Clinical Measures

Conceptual framework linking anatomical structures, physiological
functions and clinical measures

National Center for Complementary and Integrative Health



GVesl Lived Experiences

Measured Using Rings
Study (LEMURS)

Exploring health interventions through a
partnership with Oura ring technology,
studying the wellness behaviors of University of
Vermont students.

Physical
Activity
and Health
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Chronic
WHOLE ‘

stress
PERSON
HEALTH

WHOLE PERSON
CARE

Poor sleep
Poor diet

Sedentary

lifestyle
[ree——

How will we know if whole person care “works”?
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Chronic
stress

WHOLE ‘

PERSON
HEALTH

WHOLE PERSON
CARE

Poor sleep
Poor diet

Sedentary

lifestyle
(> y

"

How will we know if whole person care “works”?

The patient, not the treatment, is doing the work

of healing—a complex and dynamic process
Involving the whole person

How can we best assist each patient in pointing
the arrow toward health?




Need for concise instrument
measuring the direction of health
trajectory

for the whole person

from the patient’s point of view

HEALTHIER ,, ESS HEALTHY
STATE STATE
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PROMIS-29 Profile v2.0

Please respond to each question or statement by marking one box per row.

Physical F x
Pra Are you able to do chores such as
' vacuuming or yard work? ...
praze Are you able to go up and down stairs at a
- DOETIE POOET Lccicnssnsnrmiqimcntissmsseirs
Pras Are you able to go for a walk of at least
’ BT N AN A O
i Are you able to run errands and shop? ...
Anxiety
In the past 7 days...
LOANRL
: B0 g T e
sowee | | found it hard to focus on anything other
- LN INYY BRKIERY .oiioiiisinsaisinsiaiissasasissaiinss
EoANN 4
My wommes overwhelmed me....................
L0AN) .
- B S N AR A
Depression
In the past 7 davs...
sowes | | felt worthless ...........inniniinniiicine..
»
S| 1R 0N DOIOIAIE. occcomonnnsssssssssanmmesmmmmnnstonsans
w
e B L e
e B B 6 0
Fatigue
During the past 7 days...
i B A N e e
0 [ have trouble starting things because |
0 am tred

University

Without With a With With
any little SOme much Unable
diﬂ'icult\'_ difﬁculll\_ dil‘ﬁcull\'_ dimcuh\'_ to do
O O O O O
O O O O O
s 4 3 2 |
O] O O O] O
5 4 3 2 !
O O O O O
5 3 ) 2 !
Never Rarely Somcetimes . Often Alwavs
O O O O O
O O O O O
O O O O O
O O O O O
! 2 3 4 4
Never Rareh Somctimcs_ Often Alwavs
O O O O O
O O O O O
O O O O O
O O Cl O O
Not at all A little bit Somewhat wite a bit  Very much

Osher Center

O O
O O

Fapan

FarenL

Fasan

P oo »

Laktal?

Fatigue
In the past 7 days...

How run-down did you feel on average? ...

How fatigued were you on average? ..........

Sleep Disturbance
In the past 7 days...

My sleep quality was........cciiniiinan

In the past 7 days...

My sleep was refreshing. .......ooocevvvnneecnens

I had a problem with my sleep ..................

I had difficulty falling asleep ....................

Ability to Participate in Social Roles

| have trouble doing all of my regular
leisure activities with others ....................

I have trouble doing all of the family
activities that Iwant todo ...

I have trouble doing all of my usual work
(include work at home) ......covvvininnnn.

I have trouble doing all of the activities
with friends that Iwanttodo ...
Pain Interference

In the past 7 days...

How much did pain interfere with your
day to day activities? ........cccccnvmnrrnasesnsscnns

How much did pan interfere with work
around the home? ...........oiiiiiniininisinniinns

How much did pain interfere with your
ability to participate in social activities?.

How much did pain interfere with your
houschold chores? .............cccccaemsssccssasasncs
In the past 7 days...

How would you rate your pain on ]

BV e 0
No
pain

Not at all . A little bit

. Somew hat __(zuuc abit Very much

O O O O O
| 2 1 4 5
O O O O O
Very poor Poor . Fair . (,ood Very good
O O O O O
Not at all . A little bit 2 Somew hat __(zuiu' abit Very much
O O O O O
O O O O O
! 2 } 4 s
O O O O O
i - } 4 $
Never Rart:l\'_r Sometimes _ Usually Always
O O O O O
O O O O O
5 4 ) 2 !
O O O O O
5 4 } 2 !
O O O O O
5 4 } 2 !
Not at all A little bit
O O O O O
O O O O O
O B ] O O
O O O O O
| 2 } 4 5
= (W8 = ) = [ = S = I @ ) R @ B [ 3
| ). 3 4 . 6 . s 9 a)w
lmblt

of Vermont
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Whole Person Health Index (WPHI) nine questions

All items use the same response scale 1=Poor 2=Fair 3=Good 4=Very Good S=EXxcellent

ONC
’,]y/ Self-Rated Health How would you say your health is in general?

Quality of Life How would you rate your quality of life, focusing on what

i ——— matters most to you?

{f@ ek

(oo | SUTVEY Social and Family Connections | How would you rate your social and family connections?
Diet In general, how healthy is your overall diet?
Physical Activity How would you rate your physical activity, compared with

people in your age group?

Ability to Manage Stress How would you rate your ability to manage stress?
Sleep How would you rate your sleep?
Meaning and Purpose How would you rate your ability to find meaning and

purpose in your daily life?

Health Management How would you rate your ability to manage your health,
focusing on aspects of your health that matter most to you?

University | Osher Center

of Vermont @ for Integrative Health



Whole Person Health Index (WPHI) aggregate measure

6G\_\N\NG HEA Ly

HEALTHIER STATE Y 4
WPHI=31 B

Overall Health

Health { . ; Health
management /" ' A\ Quality of life management /"

Overall Health

2\ Quality of life

Meaning/ / / /' /< \0»\ \ ’ Social/family Meaning/ / / 51"; _____ ’ Social/family
purpose | | connections purpose L N connections
Sleep \_ \ / Diet Sleep 7 Diet
Stress O ﬁhysical Stresé ﬁhysical
management activity management activity
=00 LESS HEALTHY STATE
2=Fair
4=Very good
9=Excellent

University | Osher Center
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All

u Whole Person Health Index (WPHI)
o/ IS All of Us Partnered Research Study

RESEARCH PROGRAM

844,000+ __ s

2 : = 413,350+ - 337,500+ 312,900+ 287,000+

Participants X ¥/ Survey R Physical Genotyping Electronic Health
Responses P2 Measurements Arrays Records

G

Mn, 245,350+

Whole Genome

573,000* | o Sequences

Participants who have
completed initial ¢ tepsofthe
program

15,600+ ____ 1,000+
Fitbit ——c— Long-Read

Records Sequences

@» National Center for Complementary and Integrative Health



JAMA Internal Medicine | Original Investigation : .

. 4 : g yammmanagement
Telehealth Mindfulness-Based Interventions for Chronic Pain II ] g ‘ ks
The LAMP Randomized Clinical Trial

57 of

5.5
v 53+
S \ Usual care
et
N
o 4.9-
= Group MBI
o 4.7+
4.5 - L]
Self-paced MBI
4.3 | 1 1 |
Baseline 10 wk 6 mo 12 mo
Time

Burgess DJ, Calvert C, Hagel Campbell EM, et al. Telehealth Mindfulness-Based Interventions for Chronic
Pain: The LAMP Randomized Clinical Trial. JAMA Intern Med. Published online August 19, 2024.

University | Osher Center

of Vermont @ for Integrative Health



JAMA Internal Medicine | Original Investigation

Telehealth Mindfulness-Based Interventions for Chronic Pain
The LAMP Randomized Clinical Trial

OUTCOME [SCALE] Group MBI vs. Group MBIl vs Self-paced MBI
self-paced MBI usual care vs usual care
** * * %k

Pain-related function [BPI Interference subscale] *

Pain intensity [BPI pain intensity subscale] NS kK k Kok K
Perceived change in pain [Patient Pain Global Rating of Change] NS *ok ok Kok ok
Physical function [PROMIS physical function subscale] NS * -
Fatigue [PROMIS fatigue subscale] NS * Hok
Sleep disturbance [PROMIS sleep disturbance subscale] NS *k *
Social roles and responsibilities [PROMIS participation in social roles and activities subscale] NS ol Kok ok
Depression [PHQ-8] NS ek * %
Anxiety [PROMIS anxiety subscale] NS NS =
PTSD [PCL-5] NS * **

Burgess DJ, Calvert C, Hagel Campbell EM, et al. Telehealth Mindfulness-Based Interventions for Chronic
Pain: The LAMP Randomized Clinical Trial. JAMA Intern Med. Published online August 19, 2024.

University | Osher Center
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UVM Comprehensive Pain Program

=

\ ST
3 - "l.;f il
R |

Combination of group and individual therapies

16-week program

Bundled payment = 1 claim/mo

Weekly group sessions

e /2 Acceptance and Commitment Therapy (ACT)
e o, Medical Group Visits

Individual visits for therapies

University | Osher Center University of
of Vermont @ for Integrative Health Vermont Health



UVM Comprehensive Pain Program

\V

University | Osher Center
of Vermont | for Integrative Health

University of
Vermont Health

88.8% retention rate

Significant improvements in pain intensity, function, and

self-management
A sustainable reimbursement model

In partnership with Blue Cross Blue Shield of Vermont

(BCBSVT), the program has shown:

« ©6/7% reduction in ER visits one year after completion

« 18% reduction in total cost of care, sustained for two
years

A 2024 Vermont Medicaid pilot showed similarly strong

results, including:
e 37% reduction in ER visits
e 27% reduction in total cost of care



Glabal

Advances

in Integrative Medicine

University

of Vermont

and Health

Osher Center
for Integrative Health

Feature Article

Making a Case for Whole Person Health

Patricia M. Herman, ND, PhD’, Mark H. Pitcher, PhD* ', and
Helene M. Langevin, MD*©
Global Advances in Integrative Medicine and Health Volume (2024) 13: 1-9

Version A
Conventional

$400,000
$350,000
$300,000
$2350,000
$200,000
$150,000
$100,000
$50,000
SO

Whole person
Version B

DIAGNOSIS TREATMENT OUTCOME

Accelerated
aging and frailty

Multiple long-term medications

Organ-/system-

; Frequent interventions
specific " Intensive support

Minimal skills training required

Discounted Cumulative Total Health Care Costs for Ms. M Starting at Age 40

$353,155

--Conventional -+ MEPS Average -Whole Person

MEPS average

$52,425

40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80

Age in Years -

Early multicomponent Healthy, active aging
. . nondrug interventions &
Biopsychosocial Maximized
case history Skills training independence
Health literacy High well-being




Overall Health

Health

management Quality of life

’
. Meaning/
purpose

Social/family

Version A
connections

Conventional

R o |

7/ Diet

WPHI=39

Stress Physical

Overall Health
’ management activity

Health
management/ .

2\ Quality of life

Meaning/ / PAN Social/family
purpose connections
Sleep "/ Diet

Overall Health

Health

Stress Physical management/
management activity

WPHI=31

Quality of life

Meaning/ / / / /5 o \o\ \ ) ’ Social/family
purpose \ | connections

Whole person
Version B

Sleep \_ J Diet

Streés :’hysical W P H |= 2 0

management activity
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Overall Health

Health

management Quality of life

Meaning/
purpose

Social/family

Version A
connections

Conventional

sy

7/ Diet

WPHI=39

Stress

Overall Health o Physical
. Health : management activity
management /" 7\ Quality of life \\¢"*
: y* P
Meaning/ / 0_.,'Sociallfamily N\ 7 |
purpose connections o

Sleep "/ Diet

7‘ Overall Health

. \ /[ \\ Health
Stress Physical inagement /"
management activity

WPHI=31

Quality of life

Meaning/ / / / /5 o \o\ \ ) ’ Social/family
purpose \ | connections

Whole person
Version B

Sleep \_ J Diet

Streés :’hysical W P H |= 2 0

management activity
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Physiological health signatures?

Objective Biomarkers of positive health?
Measuring Health behaviors (objective)
Whole Person
Health " Wellbeing B
Subjective Health behaviors (self assessment)  \Whole Person Health Index
Self efficacy
- S F.
HEALTHIER STATE - 'OG'C‘T‘N}NG’?E’"&
Effectiveness —
Evaluating
Whole Person Cost effectiveness
Care
Value

University | Osher Center
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Whole Person Health Index deployment

w },Jf“ {,‘é‘i{,ﬁ;‘,’,’t ‘ Osher Center for Integrative Health at UVM @ .. ?.,‘, @
. “ ’ y . : :.0 : ”'” b 0:.. .. z....::.O.
: ??\‘C? ; Ny o "« & 8.".8 oo.ooo

g ' ~; ll'”'w' :z:zz 3 43 z:' 35

. : | s %48 3oe $ o3oe"® o2t

B Pl it L et LS 2.3 3 zz 3 “Seul, oB*

8. e Ve o M 9%+ 3¢

<’ Gt oz 4 B ? *e’ eed’e s e
Whole Person F Tealt ﬁ‘dex-- o [8) i s s

UVM Comprehensive Pain Program

Levy Whole Health Cancer Program
Inclusion into EPIC (in progress)
Across UVM Medical Center ?
Across UVM Health ?

University | Osher Center
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Whole Person Health Index deployment

w gfn\ll‘effgggt ‘ Osher Center for Integtaﬁve Health at UVM

' et !

mw PRI _M“wmw

—

-._._’

Whole Person F 31 ﬁ’dex

UVM Comprehensive Pain Program Other Osher Centers

Levy Whole Health Cancer Program Society for Integrative Oncology

Inclusion into EPIC (in progress) network member

Across UVM Medical Center ? Academic Consortium for Integrative

Medicine and Health members
Across UVM Health ?

University | Osher Center

of Vermont | for Integrative Health
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E» National Center for Complementary and Integrative Health

Questions?
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