Behavioral insights to
improve healthcare
quality



Jason N. Doctor, Ph.D.

Associate Professor,

Department of Pharmaceutical &
Health Economics

USC School of Pharmacy
Director of Health Informatics,

Leonard D. Schaeffer Center for
Health Policy & Economics

Daniella Meeker, Ph.D

Assistant Professor,

Departments of Preventive
Medicine & Pediatrics

USC Keck School of Medicine

Director of Clinical Research
Informatics,

Southern California Clinical
Translational Sciences Institute




Overview

Applications of Behavioral Economics
to curtail inappropriate antibiotic
prescribing in primary care

Real World Evidence and
Randomized Pragmatic Trials




ex-ter-nal-i-ty
ekstar naladé/

noun
ECONOMICS

1. (negative) a type of behavior that imposes costs on
other parties that are not taken into account when first
making a decision




In-ter-nal-i-ty
In"tor naledé/

noun
BEHAVIORAL ECONOMICS

1. (negative) a type of behavior that imposes costs on a
person in the long-run that are not taken into account

when first making a decision.




IN HEALTH CARE..
: IN OTHER INDUSTRIES...

...'.?

of health care expenditures—an estimated are continually monitored to

$750 billion!—don't improve health. improve quality, identify
inefficiencies, and remove waste.

What policies can improve the quality of
decisions that are produced in healthcare?




Behavioral Science & Policy Timeline
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Behavioral Insights

he’

Decision Fatigue

Decision making gets worse with

repeated decisions.

Choice Partitioning

consumption options.

Social Norms

We look to others for how we
should act.

Public Commitments

We spread our choices over salient Commitments bind our future self

to desires our present self wants to
fulfill.

N

Justifications

We want others to approve of our
behavior.



1.

Decision Fatigue

Decision making gets worse with repeated decisions



C — 44 C —

If you have to force yourself to do something you are
less willing or able to exert self-control when the
next challenge comes around. — Daniel Kahneman



Decision Fatigue: Judicial Decisions Revert to Path of
Least Resistance

Extraneous factors in judicial decisions

Shai Danziger™', Jonathan Levav™"? and Liora Avnaim-Pesso®
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mp 12.6%

of outpatient visits result in an antibiotic prescription

mp 50%

of these are in appropriate

mp 34,000,000

inappropriate outpatient prescriptions per year




A Antibiotics sometimes ¢ Overall(n=21867) O Antibiotics never
indicated (n=7544) indicated (n=14323)
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Replication: Athena Research

Antibiotic prescriptions over the course of a day
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2.

Choice Partitioning

People spread their choices over salient consumption options




Interface Design Effects in Wine Selection

Journal of Experimental Psychology: General Copyright 2005 by the American Psychological Association
2005, Vol. 134, No. 4, 538-551 0096-3445/05/$12.00 DOIL: 10.1037/0096-3445.134.4.538

How Subjective Grouping of Options Influences Choice and Allocation:
Diversification Bias and the Phenomenon of Partition Dependence

Craig R. Fox Rebecca K. Ratner
University of California at Los Angeles University of North Carolina at Chapel Hill
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Nudging Physician Prescription Decisions by Partitioning the Order
Set: Results of a Vignette-Based Study

David Tannenbaum, PhD', Jason N. Doctor, PhL?, Stephen D. Persell, MD, MPH®,
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Interface Design: Partitioning

Acute Bronchitis
OTC medications visually grouped

Of the drug choices below, please indicate which drugs you would choose in treating this patient. You may select up to three options.

O albuterol inhaler
O an antibiotic of your choice

O robitussin with codeine

O tessalon perles

Over-the-counter drugs:
O cough lozenge O cough spray O cough syrup




Aggressive treatments Aggressive treatments
St u d y listed individually grouped together

84 primary care clinicians 743

/

7 Vignettes 64.4 Acute bronchitis

585

Randomized (aggressive or 537
nonaggressive grouped together)

54.8 Sinusitis

43.9  Urinary tract infection

Also randomized order of vignettes
and positioning of grouped items

36.6

—71

29.3 Cellulitis
25.6

Overall, 12% decrease in choosing
aggressive treatment when grouped
(p<.01)

Z

16.7 Otitis Media
15.6 Acute non-strep

o 4.4  Acute nasopharyngitis




Public Commitment

Commitments bind the future self to desires the present self
wants to fulfill.




Public Commitment

Public Commitment as a
Motivator for Weight Loss
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I'm running & miles on Saturday and riding my bike 50
miles on Monday. Hoping if | put these things out there,

that they will actually happen. 3

State vour own workout goals below, Let's help hold each
other accountable through the holiday weekend,




Public Commitment

JAMA Internal Medicine

Original Investigation

Nudging Guideline-Concordant Antibiotic Prescribing
A Randomized Clinical Trial

Daniella Meeker, PhD; Tara K. Knight, PhD: Mark \W. Friedberg, MD, MPP; Jeffrey A. Linder, MD, MPH;
Noah J. Goldstein, PhD; Craig R. Fox, PhD; Alan Rothfeld, MD; Guillermo Diaz, MD; Jason N. Doctor, PhD
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Safe Antibiotic Use: El Uso Seguro de Antibioticos:

A Letter From Your Medical Group Una Carta de su Grupo Medico
Drear Patient, Estimado Paciente:
We want to give you some iImportant information about anthiotics Jueremos comypartr informadén inportante con usted sobre los anthioticos.

Antibicotics, Hke persicllin, Sight infactions due tobacteriathat can cause ' Los antihicticos como la peniclina aymdan a combatir infeccones debido a

il . Bt these medicines can cicle effacts ke skin rashes. diarthea. or E:_:acmiﬁfegtuepuedelgguar serias enﬂj.fmmd;jlf.l?e;ﬂ.ﬁtaameiiemgtmﬁéu
infections, Fyour symptoms are from a vires and not from bacteria vou wont get N eCiEs: RECL A T T e, _d'la'"EE' e e

herterwith sn antihiotic, and you eould stll ger thesa bad side effects. hm1gn5delevad1m 5&511553}'&':4_311135 oM dEEinmaunvnusynnpcrmubadem.
no se mejorard con un antibiddon, yustad aim pueds obtener estos efectas

Antibiotics also make baderia more resistant to them This can make fihrs infections secundarios no deseables.

hardertoreat 'l‘}nsnmm thar antibiotics naightnnt'.\m'k'.\:h.en.;mlm.i.]}'.need Lo antihidticos tambien pueden hacer la bacteria mas resistente a ellas. Esto hara
themn Escause of ths, it is imyportant thatvou ondy use an antibiotic when itis gue infecriones en el funre sean mds dificlles de tratan Eso siznifica que los
necessary m rear your ilness. antibifticns no trabajardn cuando ustedes en realidad necesitan que fimcionen. Por

L | -1

Honwr camyou help? Gaé.ti]yﬁ:l]w-'}m \
youshouldor shewldnottakeantbinties. | Yoy r health is very important to us. As your doctors, we promise to treat your illnessin

mwh;;:mudlm?m crothel  the best way possible. We are also dedicated to avoid prescribing antibiotics when
po treatments, fanant :
doctorvill explain this to yoy they are likely to do more harm than good.
Wour hesith portant o us, As:.ﬂ:rur& S— j
the bestway pessible, We are also dedicated to avoid presoribme antibiotics when
they are Hkely to do more harm than good, Su salud es impaortante para nosomros, Como sus doctores, NOSoos prometsmos
tratar su enfermedad en la msjor manera posible. Tambien nos comprometemes a
Fyou have any questions, please feel free to asloyour docton mmrse, or pharmacist. avitar recetar antibidtioos cuando sean probables de hacer mas dano que bien,

Sidene cualquier prequnta, pregintele a su docton enfermera, o famacéution
Sincersly; Arentamente,
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Results: Public commitment
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Poster Condition Control Condition
Characteristic Baseline Final Measurement Baseline Final Measurement
Inappropriate prescribing rate, % (95% Cl) 43.5 (38.5 to 49.0) 33.7 (25.1 to 43.1) 42 .8 (38.1 to 48.1) 52.7 (44.2 to 61.9)
Absolute percentage change, baseline to final -9.8 (0.0 to -19.3) 9.9 (0.0 t0 20.2)
measurement (95% Cl)
Difference in differences between poster condition -19.7 (-5.8 to -33.04)P
and control (95% Cl)
Abbreviation: ARI, acute respiratory infection. b p=.02 for the difference.

2 Adjusted for demographic characteristics and insurance status.

JAMA - Internal Medicine, 174, 425-431, 2014.
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4. & 5.

Social Norms & Justifications

We look to others for how we should act. We want others to
approve of our behavior.



l AMA The Joumal of the
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Effect of Behavioral Interventions on Inappropriate
Antibiotic Prescribing Among Primary Care Practices
A Randomized Clinical Trial
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Specific Aim

* To evaluate 3 behavioral interventions to
reduce inappropriate antibiotic prescribing for
acute respiratory infections

— 3 health systems using 3 different EHRs



Interventions

1. Suggested Alternatives
2. Accountable Justification

3. Peer Comparison



Intervention 1: Suggested Alternatives
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Allergies: ACE Inhibitors - Angicedema, Rash / Morphine - Dyvstonia

Unknown =+ Mo Insurance Found

Patient Info A= of 1107113 | Refresh |

Add Hew Medication

Medication: | Amoxicillin Route: - Search Fawarites | Cancel |
Found in Practice Favorites >
U Rx-Gen Unknown z AMOXICILLIN 2000 MG PO X1 PO Alternatives
U Rx-Gen Unknown ‘@ AMOXICILLIN 250 MG PO TID 7 day(s) PO Alternatives
1 @ AMOKICILLIN 500MG, 1 PO TID PO
Found in Medication Dictionary
Type i Medication Route Restrictions Alternatives |=
Copay
U Fx-Gen Unknown @& AMOXICILLIN PO - ¥ Alternatives
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Intervention 1: Suggested Alternatives
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Intervention 1: Suggested Alternatives
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Intervention 1: Suggested Alternatives

20567913 (BWH)

01/01/1960 (54 yrs.) F ||B||.Im

Home

Select | Desktop | Pt Chart: Medications | Custom | Reports | Admin | Sign | Results | ? | Resource

Popup

You are ordering: AMOXICILLIN
Alert Message:

Antibiotics are not generally indicated for non-specific upper respiratory infections.
Please consider the following alternative prescriptions, treatments, and materials to help your patient.

Alternatives

Over-the-counter medications
Decongestants
| Oxymetazoline HCL (0.05 % SPRAY )

2 SPREAY (0.05 % SPRAY ) MAS BID or PRM but no more frequently than every 6 hours. 0o not use maore than
3 days. Dispense: 1 Bottle(s) Refills: 0

[ Pseudoephedrine (30 MG TABLET )

60 MG (30 MG TABLET Take 2) PO Q6H PREM as needed for nasal congestion. Dispense: 50 Tablet(s)
Fefills: 0

Antihistamines
[ Diphenhydramine ORAL (25 MG TABLET )

25 MG (25 MG TABLET Take 1) PO Q6H PREM not to exceed 6 doses in 24 hours. Dispense: 24 Tablet(s)
Fefills: 0

7] Loratadine (10 MG TABLET )

10 MG (10 MG TABLET Take 1) PO QD PRM Dispense: 30 Tablet(s) Refills: 0




Intervention 1: Suggested Alternatives

20567913 (BWH) 01/01M1960 (54 yrs.) F ||EII."IA

Home | Select | Desktop | Pt Chart Medications | Custom | Reports | Admin | Sign | Results | ? | Resource | Popup

Tever. LIspense: 8 [anlets) Henlls: U
Cough suppressants and expectorants
Benzonatate (100 MG CAPSULE )

100 MG (100 MG CAPSLUILE Take 1) PO QidH PRM for cough. Do not take more than 6 capsules in 1 day.
Dispense: 30 Capsule(s) Refills: 0

[l Guaifenesin AC (100-10MG/S LIGUID }
5 ML (100-10MGE LIQUID y PO Q4H PRM for cough Dispense: 180 ML(s) Refills: 0
Bronchodilators

[ Albuterol INHALER HFA (90 MCG HFA AER AD )
2 PUFF (90 MCG HFA AER AD ) INH QI6H PRM for cough Dispense: 1 Inhaler(s) Refills: 0

"Excuse from work" Patient Letter.

Select patient's Days Off work 4
] Save As Mote

[&, Preview | & Print |

Print patient educational materials.

[ &, Preview | & Print |

[ If you still want to prescribe an antibiotic, please check the box




Intervention 2: Accountable Justification

BestPractice Advisory - Zztest Bearistudyfive

= Text Alerts (1 Advisony)

¥ Antibiotics are not generally indicated for acute bronchitis

= Justifications {1 Advisory)

¥ You have prescribed antibiotics for a likely viral diagnosis. Please click the Enter Justification button below and write
your justification for prescribing antibiotics in the comment box. This justification will be entered into the patient's
record.

if vou do not enter a justification into the comment box, the phrase "No justification for prescribing antibiotics was
grven.” will appear in the patient's record. Click Accept when you are finished.

Acknowledge reason. Mot Done-Medical Reason ﬂ Close

Patient has asthma.

Accept & Stay Accept Cancel




Interventions 1 and 2: Combined

BestPractice Advisory - Zztest Bearistudyfive

= Test Merts (1 Achdsong

¥ Antibiotics are not generally indicated for acute bronchitis

= Justifications (2 Advisornies)

¥ Please consider the symptomatic treatment options and patient instructions for this condition
B Cpen SmartSet VIRAL ACUTE RESPIRATORY INFECTION AP1 WITHOUT FLU preview

¥ You have prescribed antibiotics Tor a likelyviral diagnosis. Please click the Enter Justification button below and write
your justification for prescribing antibiotics in the comment box. This justification will be entered into the patient's
record.

It you do not enter a justification into the comment box, the phrase “No justification for prescribing antibiotics was
given.” will appear in the patient’s record. Click Accept when you are finished.

Acknowledge reason.  Not Done-Medical Reason L,'D| Close

Patient insists on antibiotics.

Accept & Stay | Accept : Cancel




Intervention 3: Peer Comparison

“You are a Top Performer”
You are in the top 10% of clinicians. You wrote 0
prescriptions out of 21 acute respiratory infection cases
that did not warrant antibiotics.

“You are not a Top Performer”

Your inappropriate antibiotic prescribing rate is 15%.
Top performers' rate is 0%. You wrote 3 prescriptions

out of 20 acute respiratory infection cases that did not
warrant antibiotics.




Interventions: Summary

EHR-based Social
Nudges Motivation

N N

Suggested Accountable Peer
Alternatives Justification Comparison



Methods: Practices and Randomization

47 Primary Care Practices
3 Health Systems, 3 EHRs

Los Angeles: 25
Boston: 22

Randomization: Blocked by Region

None SA AJ PC SA AJ SA PC AJ PC | [SA AJ PC

18 Month Follow-Up
December 2012 — April 2014




Methods: Enroliment

* Invited: 355 clinicians

* Enrolled: 248 (70%)
— Consent
— Education
— Practice-specific orientation to intervention
— Honorarium



Methods: Primary Outcome

« Antibiotic prescribing for
non-antibiotic-appropriate diagnoses
— Non-specific upper respiratory infections
— Acute bronchitis
— Influenza

« Excluded: chronic lung disease, concomitant infection,
Immunosuppression

« Data Sources: EHR and billing data



Methods: Analysis

* Trajectory Analysis: Piecewise generalized linear
model with a knot at month 0

— 18-month baseline + 18-month intervention
— Model testing to evaluate interaction effects

« Simple Difference in Differences (DD)
— Marginal probabilities predicted from DD



Results: Clinicians (N = 248)

Control Suggested Accountable Peer_
Alternatives Justification Comparison
Age, mean 47 49 48 48
%

Female 48 68 61 61
Clinician Type

Physician 81 79 81 80

PA or NP 19 21 19 20




Results: Visits (N = 16,959)

CORtS] Sugges_ted Accc?t!nta_ble Peen:
Alternatives Justification Comparison
Age, mean 49 47 48 46
%
Female 65 70 66 68
White 88 86 88 87
Latino 35 32 30 36
Private insurance 60 59 58 58




Main Results: Suggested Alternatives
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Main Results: Accountable Justification
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Main Results: Peer Comparison
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Persistence

» Evaluated prescribing for 12 months after
interventions were turned off

* Difference of differences comparing 18-month
treatment period to 12-month follow-up period



Intervention Persistence

Pre- Post-

] ] Intervention ] ]
intervention intervention

% antibiotic prescribing

Suggested

alternatives 22 6 9
Accountable

justifications 23 2 8
Peer

comparison 20 4 0




Limitations Strengths

 Limited to enrollees « Randomized
controlled trial

* Dependent on EHR
and billing data « Large size

o 3 different EHRS



Conclusions and Implications

* Social motivation appears effective

e Interventions show durable effects
post-intervention



Future:
Replication, Dissemination, and Scaling



CDC funded Replications: IDPH & NYSDH
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What kind of data?

Electronic health records
Medical claims

Health information exchange
Patient reported outcomes



What are the data uses?

Quality measurement and reporting
Observational research

Clinical trials

Patient surveys
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Thank youl

Questions?

You can find me at:
@jn_doctor
jdoctor@usc.edu
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