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Implementation Science

“...the scientific study of methods and strategies that facilitate the uptake of
evidence-based practice and research into regular use by practitioners and

policymakers."

Implementation Science. University of Washington.
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Implementation Science Frameworks

Weaker Intervention Greater Scalability

Stronger Intervention Less Scalability
Patel M et. al. Nat. Human Behav. 2018.



ehavioral Science in Everyday Life

Loss Aversion
Gamification

RECOMMENDED: ADD TRIP INSURANCE

Protect your trip to New York for $51.25 total. W' Highly Recommended

Several reasons to upgrade your trip to include protection:
« Reimbursement of cancelled trip costs due to covered injury, iliness, or other covered reasons

« Up to 150% trip interruption protection of ticket costs

« Travel delay protection

« Benefits for pre-existing medical conditions

“"Buy travel insurance. It can protect you against trip cancellation cos

tten by BCS Insurance Company or Jefferson

= unde
mmended by AGA Service Company, the

Terms, conditions and exclusions apply. Bene
Company, depending on your state of residence. Re

nsura
nd administrator of this plan

icensed produc

Amount Due

By selecting Complete Purchase. you agree to all the Terms and Conditions and the Hazardous Materials policy outiined below.
compressed gases, flammabile liquids and solids,
B CURRENCY CALCULATOR COMPLETE PURCHASE

Federal law forbids the carriage of hazardous materials including explosives,
re materials aboard the aircraft, in your luggsge, or on your person

Saliency/Social Norming
Frequently bought together

axidizers, on, corrosives and radio.

Total price: $49.98

Add both to Cart |

Add both to List




Project M&Ms™: Small change, large impact

Technology

Google crunches data on munching in office

«" Full Screen P Autoplay 30f20 4 b

What if the company kept the chocolates hidden
in opaque containers but prominently displayed
dried figs, pistachios and other healthful snacks
in glass jars?

The results: In the New York office alone,
employees consumed 3.1 million fewer
calories from M&Ms over seven weeks.




Behavioral nudges are increasingly embraced by the public

RICHARD H. THALER
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A nudge is a subtle change in design that can
have an outsize impact on human behavior. They
can influence behavior without restricting choice.



A/B Randomization

The Growth of Experimentation at Bing

Growth takes off once
the experimentation
platform allows a user
to take part in multiple
experiments at the
same time, supporting
virtually unlimited
concurrent tests

Kohavi R and Thomke S. Harvard Business Review. 2017.



The NUDGE-FLU Experience: A Nationwide Trial

Trial: Randomizing ~1 million Danish Citizens to different messaging strategies
to improve influenza vaccination.

2022-2023
Influenza Season

I

Usual Care

) 1° Endpoint
— Influenza Vaccination

( Age265 years ) 9 Different Behavioral
N=964,870 Science-Informed Letters

Most effective letter strategies: CV gain frame and repeat letter each resulting in ~1% absolute
@ increase in vaccination rate. Based on these findings, the Danish gov’t changed vaccine

messaging in the 2023-2024 season.

8
Johansen ND, Vaduganathan M, Bhatt AS, et al. Lancet. 2023.



The NUDGE-FLU Experience: Sequential Randomization

Trial Designs

Rationale and design of NUDGE-FLU-
CHRONIC and NUDGE-FLU-2: Two
nationwide randomized trials of electronic
nudges to increase influenza vaccination
among patients with chronic diseases and
older adults during the 2023/2024 influenza
season

Johansen ND, Vaduganathan M, Bhatt AS, et al. Am Heart J. 2024.

A - NUDGE-FLU-CHRONIC

13,604 excluded
due to exemption
from electronic
letter system

313,485 Danis| h citizens
aged 18-64 years —
eligible for free-of- 299,881 participants

charge influenza randomized

B — NUDGE-FLU-2

Excluded:

- 66,033 persons living in
nursing homes

- 115,592 persons who
had already scheduled
vaccination appointments

- 188,687 persons with
exemptions from
electronic letter system

1,251,685 persons 265 , 881,373 participants |

years in Denmark randomized

2.45:1:1:1:1:1:1 randomization
Usual care (no letter)
(n=87,059)

Standard letter
(n=35,496)

Repeated letter
(n=35,649)

Cardiovascular gain frame
(n=35,271)

Respiratory gain frame
(n=35,320)

Implementation intention prompt
(n=35,701)

Loss frame
(n=35,385)

2.45:1:1:1:1:1:1 randomization

Usual care (no letter)
(n=255,992)

Standard letter
(n=104,154)

Repeated letter
(n=104,046)

Cardiovascular gain frame
(n=105,016)
Respiratory gain frame

(n=104,371)

Implementation intention prompt
(n=103,677)

Loss frame
(n=104,117)



PERMANENTE MEDICINEs

The Permanente Medical Group

Eligibility Criteria: NUDGE FLU CHRONIC

Meeting >1 of following criteria for free-of-charge influenza
vaccination in Denmark:

Chronic lung disease

Chronic cardiovascular disease other than hypertension

Type 1 or type 2 diabetes mellitus

Congenital or acquired immunodeficiency

Impaired breathing due to muscular weakness

Chronic renal or hepatic insufficiency

Other chronic conditions with an increased risk of severe influenza

as determined by the treating physician

Enrolled in Danish governmental electronic letter system

Johansen ND, Vaduganathan M, Bhatt AS, et al. Am Heart J. 2024.

&% KAISER PERMANENTE.



PERMANENTE MEDICINEs

The Permanente Medical Group

NUDGE-FLU Chronic: A Nationwide Trial

2023-2024

influenza season Usual care

Randomization P"m_ary efldpomt:
V6:1:1:1:1:1:1 Receipt of influenza
vaccination

Eligible Danish citizens

(I,

aged 18-64 years with _
chronic diseases ﬁ ﬁ ﬁ
n = 299,654 6 different behaviorally

informed letter strategies

00,
M% KAISER PERMANENTE.
Johansen ND, Vaduganathan M, Bhatt AS, et al. Am Heart J. 2024.



Sequential Iterative Randomization: The NUDGE-FLU Program

NUDGE-FLU

X
R

2022-2023
Influenza Season

Age 2 65 years
N =964,870

NUDGE-FLU-2

X
oh

2023-2024
Influenza Season

Age 2 65 years
N = 881,373

NUDGE-FLU-CHRONIC

=N
o

2023-2024
Influenza Season

Age 18-64 years +
Chronic Condition
N = 299,881

1° Endpoint: Influenza Vaccination Available Free-of-Charge

Total Number of Randomizations: 2,146,124

Johansen ND, Vaduganathan M, Bhatt AS, et al. Am Heart J. 2024.



Results from NUDGE-FLU Chronic

All Intervention Arms Pooled vs. Usual Care

50
<
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Date
Number at risk
Usual Care 86993 86967 72427 64114 62413
Any Intervention Letter 212661 212596 155941 131996 127818
—— Usual Care

— Any Intervention Letter

Johansen NJ, Vaduganathan M, Bhatt AS et. al. JAMA. 2024.



Results from NUDGE-FLU Chronic

~ )

Usual care Intervention Absolute difference (99.29% Cl) p-value
Comparison % !
Any intervention letter vs. usual care 27.9 39.6 E - 11.7 (11.2-12.2) <0.001
Standard letter vs. usual care 27.9 38.6 , == 10.7 (9.9-11.5) <0.001
Repeated letter vs. usual care 27.9 41.8 : - 13.9 (13.1-14.7) <0.001
CV gain letter vs. usual care 27.9 39.8 i - 11.9 (11.1-12.7) <0.001
Respiratory gain letter vs. usual care 27.9 38.9 i == 11.0(10.2-11.8) <0.001
Implementation prompt letter vs. usual care 27.9 394 i =i 11.5(10.7-12.3) <0.001
Loss-framing letter vs. usual care 27.9 38.9 E - 11.0 (10.1-11.8) <0.001

5.0 10.0 15.0

Johansen NJ, Vaduganathan M, Bhatt AS et. al. JAMA. 2024.

-5.0 0.0

Favors usual care

Favors intervention



Example Text

The Capital Region
Dear [name] of Denmark

The annual flu season is approaching, and with this letter we want to remind you that you can get
vaccinated against the flu for free. The offer applies to everyone aged 65 and over. The offer also applies if
you turn 65 by 15 January 2023 at the latest.

You can be vaccinated against influenza at vaccination clinics across the country. No specific number of

days need to pass between this vaccine and a covid-19 and/or pneumococcal vaccine. The vaccines can

therefore be given at the same time. / CV_G a i n F ra me Lette r:

[ [Placeholder for text-based nudges]

Vaccination against influenza l”n addition tO its prOteCtion agaiHSt

For most people, the flu is harmless, but for people at particular risk, including people aged 65 or older, the

]Eiri:;a;seo(ngt;? ggggt.tlz ;Igcfj;l:]ir;a:;r'zeogg?e that you will take up the offer of free vaccination, which is valid influenza infect"on’ vaccinat"on also
Influenza viruses change (mutate) over time, which is why it is important that you get vaccinated every year. seems tO pro teCt agaiHSt CardiO vascu’ar

Vaccination protects both yourself and others
When you get vaccinated against the flu, you protect yourself first and foremost. But you also reduce the risk

of infecting others who may be more vulnerable. disease S"Ch as heart attaCks and heart

Over the next few days, you will receive more information about where you can be vaccinated. Until then, O ”
you can find more information at minvaccination.dk, vacciner.dk or ssi.dk/influenzavaccination. fa ’Iu re.

Bliv vaccineret mod influenza : 'K\
De danske sundhedsmyndigheder anbefaler, at 75% af ) \
alle over 65 ar bliver vaccineret mod influenza. H

ol

Det lykkedes i 2021 — vi hdber ogsa, det lykkes i ar.

Johansen ND, Vaduganathan M, Bhatt AS, et al. Am Heart J. 2024.



d American Heart
‘Association.

EFFECTS OF CV-GAIN NUDGE BY AMI STATUS pT

Bold Hearts

18.0% P,,.= 0.006
16.1%
16.0% +
14.0% +
c
.Q
B 12.0% T 11.7%
o
K™
(8]
p
g 100% T B AMI ONo AMI
S
=]
(=4
£ 8.0% +
£
3
S cow | P, .= 0.002
g _A
3.9%
4.0% +
2.0%
2.0% +
0.0% -
CV Gain Letter CV Gain Letter
Combined NUDGE-FLU NUDGE-FLU CHRONIC
Trials (n=2,146,124) (n=299,881)

Bhatt AS. American Heart Association 2024 Scientific Sessions. Chicago, IL, USA. §\‘7'r/'4 KAISER PERMANENTE. | 16




IN PTS WITH AMI, CV-GAIN NUDGE MORE 00
EFFECTIVE NOT VACCINATED IN PRIOR SEASON

30.0% -
25.0% -
20.0% -
. 15.0% +

< 10.0% -+

Absolute Increase in Vaccination
(CV-gain Letter vs. Usual Care)

5.0%

1.5%

oo | NN

Vaccinated in Prior Season

Bhatt AS. American Heart Association 2024 Scientific Sessions. Chicago, IL, USA. §\‘T'f/.é KAISER PERMANENTE. | 17




American Heart

CV-GAIN NUDGE MORE EFFECTIVE IN WITH RECENT V0
AMI IN NUDGE-FLU-CHRONIC

3.5+ 5
3.0- b — P for interaction by AMI recency <.001 Absolute Benefits
. | | N — (CV-Gain|vs. Usual Care)
2.5 :\\ . n = ol
N =] b = o
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o 2.0 TN (32 o
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Bhatt AS. American Heart Association 2024 Scientific Sessions. Chicago, IL, USA. §\‘T'f/.é KAISER PERMANENTE. | 18




Extending Beyond Vaccination

Table 1. Current and Planned NUDGE Trials.*

Nationwide Utilization of Danish Government Electronic Letter System

Nationwide Health

S Letter Interventions
Registries

o

O\

Letters designed with behavioral
science, delivered to patients
and/or clinicians to influence

health-related behavior

Identification of population of
interest, source of all baseline
and outcome data

The NUDGE Trial Concept

Government Electronic

Letter System

Secure nationwide delivery of
behaviorally informed letter

interventions

Johansen ND, Vaduganathan M, Bhatt AS, Biering-S@rensen T. NEJM Evidence. 2024.

Trial name

NUDGE-FLU™

NUDGE-FLU-2

NUDGE-FLU-

CHRONIC

NUDGE-DM

NUDGE-DM-
Persistence

NUDGE-CKD

NUDGE-Ischemia

ClinicalTrials.gov

NCT05542004

NCT06030726

NCT06030739

TBD

TBD

TBD

TBD

Study Aim

Increase influenza
vaccination rates

Increase influenza
vaccination rates

Increase influenza
vaccination rates

Increase uptake of
novel antidiabetic
medication

Increase adherence
and persistence to
GLP-1 RA therapy

Increase GDMT
uptake

Increase use of
statin therapy

Population

Adults >65 years
(n=964,870)

Adults >65 years

Adults 18-64 years
with chronic disease

T2DM patients with
ASCVD, HF, or CKD
with no prior use of
GLP-1 RA or SGLT2i

T2DM patients who
fill their first
prescription for a
GLP-1 RA

CKD patients with
no current GDMT
use

T2DM and ASCVD
patients eligible for
statin with no
current statin use

Intervention(s)

9 different nudging
letters delivered
prior to influenza
vaccination period

6 different nudging
letters delivered
prior to influenza
vaccination period

6 different nudging
letters delivered
prior to influenza
vaccination period

Nudging letter
delivered to patients
and/or their general
practitioner in a
two-by-two factorial
design

3 consecutive
nudging letters
delivered at 12, 24,
and 36 weeks after
initiation

Nudging letter
delivered to patients
and/or their general
practitioner in two-
by-two factorial
design

Nudging letter
delivered to patients
and/or their general
practitioner in a
two-by-two factorial
design

Randomization

Cluster randomization at
household level
(n=691,820 households)

Cluster randomization at
household level

Individual randomization
at patient level

Patient letter, individual
randomization at patient
level; general practitioner
letter, cluster
randomization at general
practitioner level

Individual randomization
at patient level stratified
on injectable/oral and
daily/weekly treatment

Patient letter, individual
randomization at patient
level; general practitioner
letter, cluster
randomization at general
practitioner level

Patient letter, individual
randomization at patient
level; general practitioner
letter, cluster
randomization at general
practitioner level

Primary End
Point

Receipt of an
influenza
vaccine

Receipt of an
influenza
vaccine

Receipt of an
influenza
vaccine

Filled
prescription for
GLP-1 RA or
SGLT2i

GLP-1 RA
persistence at
12 months

Filled
prescription for
SGLT2i or RASI

Statin
prescription

Status

Completed follow-
up for primary end
point (main
findings published
in Lancet'”)

Ongoing

Ongoing

Planned

Planned

Planned

Planned

19




Learning Labs in Healthcare

Diverse Racial/Ethnic Population

Kaiser
Denmark = Permanente
Size ~5.9M ~5.3M
Standardized Data @ @
Centralized Payer @ @
Full Endpoint Capture @ @
Electronic Communication @ @
9
©

Rich Fully Searchable EHR Data

20



Vaccination in the United States

O 100% Flu, Jurisdiction, Demographic
2021-2022, National, Overall (18+ years)
2022-2023, National, Overall (18+ years)
2023-2024, National, Overall (18+ years)
80% 2024-2025, National, Overall (18+ years)
- Healthy People Target 70%
Q
® 60%
£
[
®
>
)
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3 40%
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20%
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Bhatt AS et. al. Under Review.



Vaccination in the United States

Bhatt AS et. al. Under Review.

Current Season Flu Vaccination Coverage
Week Ending: April 26, 2025

District of
Columbia

Puerto
Rico

. ' National US. Virgin

Legend - Flu Vaccination Coverage (%) Islands

174 -418
419 - 46.6
46.7 - 493



Vaccination in the United States

100%

60%

Probably will get a vaccine or are unsure

. Definitely will get a vaccine
Received a vaccination

Percentage

4

[=]
IS

2

o
=

=
°

Bhatt AS et. al. Under Review.



Baseline Vaccination Rates

100 -+

90 +

80 +

70 +

60 +

50 +

41 40.5

a0 +

Influenza Vaccination Rate (%)

30 +

20 +

10 +

2021-2022 2022-2023 2023-2024



KP VACCINATE: Fully Care Embedded RCT at Scale

Kaiser Permanente
VACCination Improvement
with Nudge-based
CardiovAscular Targeted
Engagement
(NCT06571747)

SECONDARY OUTCOME:

Pre-specified Implementation and Clinical Tertiary Outcomes

Bhatt AS et. al. Under Review. Funded by the KP Garfield Memorial Fund




Pragmatic Systemwide Inclusion

Inclusion Criteria Exclusion Criteria

Unable to receive or opted out of receiving health
system messaging

Age >18 years

Active KPNC or KPMAS health plan member as of
September 1, 2024

>6 months of continuous health plan coverage and
prescription drug benefit before September 1, 2024
Evidence of member access of the KP
HealthConnect® Portal and/or a listed registered History of diagnosed Guillain-Barre Syndrome
email address

No documented influenza vaccination during the
2024-2025 influenza season prior to randomization

Other exclusion that prevents messaging outreach

Unknown service area or medical center affiliation

Bhatt AS et. al. Under Review. Funded by the KP Garfield Memorial Fund



KP VACCINATE: Randomization Scheme

9/5 9/19 101 10/4 10114 10118 10/29 111

- . Touch Touch Touch
Intervention Touchpoint 1 Point 1 Point 2 Point 2 / /

Jan 1512025 Aug 31512025
Primary Endpoint Clinical Endpoint

Bhatt AS et. al. Under Review.



Randomization Treatment Arms: KP Northern California

Usual Care Communication

Cardiovascular Focused Communication

« @ O w 5 &

Protect yourself with a flu shot / Protéjase con una vacuna contra la influenza (gripe) Inbox x

[ ) Kaiser Permanente <noreply@kp.org> 2:52PM (1 hour ago)

@ tome v

Do not reply. This notification is automatically generated.

PERMANENTE MEDICINE.

The Permanente Medical Group

§“7"’4_ KAISER PERMANENTE.

Get your flu shot at a walk-in clinic - no
appointment needed.

Find vaccine locations

Why get a flu shot?

It keeps you and your loved ones safe. Everyone 6
months and older should get a flu shot to avoid serious
illness.

It won't give you the flu. You may have mild side
effects from the vaccine, which is your body’s way of
building its defenses against the flu.

Updated COVID-19 vaccines are also available.

10of 65 >

2 B

K O «

Protect your heart with a flu shot / Proteja su corazon con una vacuna contra la influenza (gripe) =

Inbox x

Kaiser Permanente <noreply@kp.org> 224PM (2hoursago) ¥ @ @

tome v

Do not reply. This notification is automatically generated.

PERMANENTE MEDICINE. ~ &fs

The Permanente Medical Group

" KAISER PERMANENTE

\ L J

Protect your heart. Get your flu shot at a
walk-in clinic - no appointment needed.

Find vaccine locations

Why get a flu shot?

It protects your heart. Research shows the vaccine
reduces the risk of cardiovascular disease, including
heart attacks and heart failure.

It keeps you and your loved ones safe. Everyone 6
months and older should get a flu shot to avoid serious
illness.

It won't give you the flu. You may have mild side
effects from the vaccine, which is your body's way of
building its defenses against the flu.

Updated COVID-19 vaccines are also available.

Bhatt AS et. al. Under Review.




Randomization Treatment Arms: KP Mid Atlantic

Usual Care Communication

Cardiovascular Focused Communication

.KPVACCINATEREG

TITLE: Protect Yourself From The Flu

Dear @NAME@,

According to our records, you have not had a flu shot this season. The flu vaccine can protect you
from getting sick from the flu virus. It can also decrease the severity of the symptoms from the flu if

you do get sick.

The vaccine is safe, simple, quick, and no additional cost to you. For your safety, you can schedule
a no-copay flu shot by visiting this link or contacting the call center at (703) 359-7878 or toll-free 1-
800-777-7904.

Tips to prevent the spread of the flu:

. Wash your hands often with soap and warm water, or use hand sanitizer
. Cough and sneeze into your sleeve or a tissue

. Avoid touching your face unnecessarily

. Distance yourself from others who are sick

If you have already received the flu shot outside of Kaiser Permanente, please click on the attached
questionnaire.

We encourage you to watch this video from Dr. Paul McClain discussing the importance of getting
your flu shot every year.

Please visit us online for more information about the flu shot.

Bhatt AS et. al. Under Review.

.KPVACCINATECV

TITLE: Protect Your Heart With a Flu Shot Today!

Dear @NAME@,

According to our records, you have not had a flu shot this season. The flu vaccine can protect you
from getting sick from the flu virus, and may also protect the heart. It can also decrease the

severity of the symptoms from the flu if you do get sick.

Research shows the vaccine reduces the risk of cardiovascular disease, including heart attacks
and heart failure.

The vaccine is safe, simple, quick, and no additional cost to you. For your safety, you can schedule

a no-copay flu shot by visiting this link or contacting the call center at (703) 359-7878 or toll-free 1-
800-777-7904.

Tips to prevent the spread of the flu:

. Wash your hands often with soap and warm water, or use hand sanitizer
. Cough and sneeze into your sleeve or a tissue

. Avoid touching your face unnecessarily

. Distance yourself from others who are sick

If you have already received the flu shot outside of Kaiser Permanente, please click on the attached
guestionnaire.

We encourage you to watch this video from Dr. Paul McClain discussing the importance of getting
your flu shot every year.

Please_visit us online for more information about the flu shot.




Outcomes of Interest

Primary Outcome Vaccination Rate

Key Secondary Outcome Time to Vaccination

Incidence of laboratory-confirmed influenza infection.

Hospitalization for influenza or pneumonia.

Adverse CV events: HF, Hosp. for AMI, Afib, VTE, stroke

All-cause hospitalization, emergency department (ED) visits, and
observation stays.

All-cause intensive care unit (ICU) days.

Total inpatient days.

All-cause death, ascertained through a combination of Social Security
Administration files, state death certificate files, EHR data, and member
proxy reporting.

Composite of adverse CV events (incident or worsening heart failure
events, hospitalization for acute myocardial infarction, atrial fibrillation,
venous thromboembolism and hospitalization or acute stroke) and all-
cause death.

Vaccination scheduling link click-through rate.

Secure messaging read receipt rates.

Prespecified Exploratory Outcomes

Implementation Outcomes

Bhatt AS et. al. Under Review. Funded by the KP Garfield Memorial Fund



Primary Outcome Assessment

Vaccination Rates

Bhatt AS et. al. Under Review.

— Arm 1vs. Arm4
- Arm 2 vs. Arm 4

Arm 3 vs. Arm 4

Arm 1 vs. Arm 2

(repeat nudging vs. one time)

Arm 2 vs. Arm 3 (early vs.

late CV nudge)

Bl Pooled Arm 1-3 vs. 4 (any CV
nudge vs. UC)

Study Touch Point 1

Initial Communication

Study Touch Point 2

Reminder Communication

I

-

CV Nudge

J

-

CV Nudge

|

Usual Care

/

I

!

3

-

Usual Care

l

CV Nudge

Usual Care

!

Usual Care

J

N

Funded by the KP Garfield Memorial Fund



Select Prespecified Subgroups of Interest

Age: <55, 55-64, 265 years

Sex (self-lIdentified)

Race: White, Black, Asian American and Native Hawaiian/Pacific Islander (AANHPI),
Multiracial, other

Ethnicity: Hispanic or non-Hispanic

Socioeconomic Status: defined using the neighborhood deprivation index (NDI)

Region (overall and by service area/facility): KPNC or KPMAS and by service area/medical
center

Chronic obstructive pulmonary disease: Yes or no

Prior CV disease: Yes or no; defined as a documented history of heart failure, acute
myocardial infarction, atrial fibrillation, or stroke

Bhatt AS et. al. Under Review. Funded by the KP Garfield Memorial Fund



Pragmatic Embedded Clinical Trial Elements

Coordinated Care Outreach with
Vaccination Teams at KPNC and KPMAS

X
¥
R

Embedded Randomization
(A/B Testing) within Usual Care Workflows

Primary and Secondary Endpoint
Ascertainment fully within EHR

Capture of Implementation Endpoints
(Click Rates, Read Receipts)



Local Adaptation to a Unified Protocol

— Non-secure Email

Message Sendout:

— Secure Portal Message

Message Sendout:
T1 = Early October

T1 = Early September
T2 = Late October

== Pictorial Content/Embedded Links

T2 = Late October

— Text Content/Read Receipts




Randomizations Over Time: >3.6M Randomized in 3 Months

Cumulative Randomized

3,000,000 -

2,000,000 -

1,000,000 -

7

Study Population:
3,668,428 across 2
diverse care entities
in an integrated
healthcare delivery

tem
\ Sys

Sep05 Sep08 Sepi11 Sep14 Sep17 Sep20 Sep23 Sep26 Sep29 Oct02 Oct 05

Date



Baseline Characteristics

Age

612,286

LA 1,939,569

(a7%) (53%)

593,193
2,297,270

@ Female B Male

@<55 055-64 W[@65-79 @280

Bhatt AS et. al. Under Review.



Baseline Characteristics

Race Ethnicity

913,512 774,790 (21%)
1,455,034

105,514

16,317
26,391

765,267
2,893,638
(79%)

@ White @Black @ Hispanic B Non-Hispanic
@ Asian B Hawaiian/PI
@ American Indian/Alaska Native @ Multiracial
@@ Unknown

Bhatt AS et. al. Under Review.



Baseline Characteristics

NUDGE-FLU

KP-VACCINATE NUDGE-FLU NUDGE-FLU 2 CHRONIC Yokum 2018 Milkman 2021
Sample Size N=3,668,428 N=964,870 N=881,373 N=299,881 N=227,955 N=47,306
Age, years, mean (SD) 48.3 (18.2) 73.8 (6.3) 74.1 (6.5) 48.6 (12.6) 75.7 (7.6) 51.9 (16.3)

Female, n (%)
Race, n (%)
White

Black

Asian

Hawaiian or Pacific Islander
American Indian/Alaska Native

Multi-racial
Hispanic ethnicity, n (%)
Vaccinated in prior season, n
(%)
Myocardial infarction, n (%)
Heart failure, n (%)
Atrial fibrillation or flutter, n
(%)
Diabetes mellitus, n (%)
Hypertension, n (%)
Chronic lung disease, n (%)

1,939,380 (52.9)

1,455,034 (39.7)

386,393 (10.5)
765,267 (20.9)
26,391 (0.7)
16,317 (0.4)
105,514 (2.9)
774,790 (21.1)

1,423,786 (38.8)

55,616 (1.5)
97,244 (2.7)

116,130 (3.2)

497,295 (13.6)
969,884 (26.4)
531,842 (14.5)

496,482 (51.5)

741,659 (76.9)

28,481 (3.0)
33,109 (3.4)

95,551 (9.9)

123,974 (12.8)
555,437 (57.6)
72,792 (7.5)

458,789 (52.1)

684,206 (77.6)

25,682 (2.9)
30,875 (3.5)

88,591 (10.1)

111,374 (12.6)
513,835 (58.3)
65,241 (7.4)

159,454 (53.2)

95,479 (31.8)

13,014 (4.3)
11,727 (3.9)

19,481 (6.5)

43,427 (14.5)
106,271 (35.4)
36,541 (12.2)

130,015 (57.0)

191,755 (84.1)
19,376 (8.5)

0(0.0)
0 (0.0)
0 (0.0)

85,566 (37.5)

48,977 (21.5)

32,838 (14.4)

26,964 (57.0)

33114 (70.0)
8988 (19.0)

0(0.0)
0(0.0)
1892 (4)

Bhatt AS et. al. Under Review.



Click Through Rates at KPNC
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Conclusions

o KP-VACCINATE is one of the largest clinical trials ever completed.
o It will answer the question of the effectiveness and timing of CV-focused nudge
communication vs. usual care on vaccine uptake in a diverse US population.

o KP-VACCINATE is a systemwide A/B randomized clinical trial fully embedded in
an integrated healthcare delivery system.
o Systemwide implementation trials are feasible across learning healthcare systems.

o Collaboration amongst research and operational teams is paramount for stakeholder
engagement, implementation, and analysis.

oThis model may be readily transferable to other areas of patient, clinician, and
health system engagement.

o A culture of randomization for operational initiative rollouts may provide definitive
answers that further health systems priorities and improve patient outcomes.
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Consort

All adult (>=18) KPNC Members
(N=3,545,183)

Exclusions (non-sequential):
1. Guillian-Barre Syndrome (N=3,475)
2.Known vaccination prior to randomization (N=128,428)

Y

Eligible and Randomized
(N=3,235,111)

™| 3. No valid email address (N=190,687)

4.No valid primary care facility (N=3,835)
5. Enrolled in text outreach pilot (N=20.000)

v

Y ;

:

Usual Care
Usual Care
(N=808,806)

Usual Care Cardiovascular Cardiovascular
Cardiovascular Usual Care Cardiovascular
(N=808,797) (N=808,768) (N=808,740)




	Embedding Randomization into Clinical Care in a Learning Healthcare System: Insights from the�KP-VACCINATE Trial���
	Implementation Science
	Implementation Science Frameworks
	Behavioral Science in Everyday Life
	Project M&MsTM: Small change, large impact
	Slide Number 6
	A/B Randomization 
	The NUDGE-FLU Experience: A Nationwide Trial
	The NUDGE-FLU Experience: Sequential Randomization
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Effects of CV-Gain Nudge by AMI Status
	In pts with AMI, CV-Gain Nudge More Effective not Vaccinated in prior Season
	CV-Gain NUdge More EFFECTIVE in with REcENT AMI in NUDGE-FLU-CHRONIC
	Extending Beyond Vaccination
	Learning Labs in Healthcare
	Vaccination in the United States
	Vaccination in the United States
	Vaccination in the United States
	Baseline Vaccination Rates 
	KP VACCINATE: Fully Care Embedded RCT at Scale
	Pragmatic Systemwide Inclusion
	KP VACCINATE: Randomization Scheme
	Randomization Treatment Arms: KP Northern California
	Randomization Treatment Arms: KP Mid Atlantic
	Outcomes of Interest
	Primary Outcome Assessment
	Select Prespecified Subgroups of Interest
	Pragmatic Embedded Clinical Trial Elements
	Local Adaptation to a Unified Protocol
	Randomizations Over Time: >3.6M Randomized in 3 Months
	Baseline Characteristics
	Baseline Characteristics
	Baseline Characteristics
	Click Through Rates at KPNC
	Conclusions
	Learning to Learn in Learning Healthcare Systems
	Thank You���
	Extra Slides
	Consort

