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Risk Factors in Female Non-
communicable Diseases (WHO, 2011)
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Risk Factors in Female Non-
communicable Diseases (WHO, 2011)

 Tobacco use

1 Harmful drinking

1 Nutrition/breastfeeding
1 Physical activity/obesity
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Prenatal Smoking

d 14% pregnant women smoke cigarettes (samHsa,
2015)

d 2 out of 5 children exposed to second hand smoke
(CDC, 2015)

[ Increases the risks of:

**Miscarriage, low birth weight, preterm delivery, and
NICU admission (Bailey et al., 2012)

“* Adverse infant outcomes including SIDS (Treyster &
Gitterman, 2011)
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Substance Use during Pregnancy

d ~30% of prenatal substance use among

socioeconomically disadvantaged women (Beatty et al.,
2012)

1 Up to 80% of substance-using women able to abstain

from at least one substance during pregnancy (Forray et
al., 2014)

[ Cigarette smoking, as the most common substance
used, with the poorest short and long-term cessation
rates (Forray et al., 2014)
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Prenatal Substance Use (N = 11494;
2014-2015)

Self-reported Tobacco 12%
Self-reported Marijuana 4%
Self-reported Alcohol 3%
Self-reported Other 2%
Drugs

Self-reported Cocaine <1%

@ CHRISTIANA CARE
HEALTH SYSTEM

ITYor
Wy



HEALTHCARE EDUCATIOMN, RESEARCH & SERVICES
+ CHRISTIAMA CARE HEALTH SYSTEM # MEMOURS # THOMAS [EFFIERSON UMIVERSITY # LN IVERSITY OF DELAWARE W\M’W.dE‘IH\'l"aI'E hﬁﬂ L0 I'g

<8> Delaware Health Sciences Alliance

Combination Use Profile (n = 1,206)
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Combination Use Profile (n = 1,206)

3100 E
> 80 -
© 60 -
5
2 40 -
S 20 - 12 |11 7 5
- 31 2 2(({1] 1 1
tg O A._VI_.“I_-_F_-_TI___T__ — I I I
o Ol Z2 190 2 19|l9] 2|92 © =
2 S8 |12 & [2|Q] & ([S|=] 3 @
- > =" > hT: > SE Z
© |2 &Z) § 2 g1 Qe el = &
- Q) o —
oS5l 2 (2ll2] 8|5 = g
2(<|3]| 2|5 | = g
Q — S, :
< — <
ITYor
FIAWARE. (@) cmsmanacare




HEALTHCARE EDUCATIOMN, RESEARCH & SERVICES

# CHRISTIAMA CARE HEALTH SYSTEM # MEMOURS # THOMAS JEFITRSON UNIVERSITY # LINIVERSITY OF DELAWARE WI"-'“’.[IE‘IH\'E"HI’E hﬂa. urg

<8> Delaware Health Sciences Alliance

Self-reported Substance Use
on Neonatal Outcomes

| Preterm Birth | Low Birthweight |NICU Admission

Variable AOR 95%CI AOR 95%CI AOR 95%CI
Cigarette smoking (No as ref)

Yes [1.83*** [1.46,2.30] [2.23*** [1.77,2.80] [1.33** [1.08,1.64]

No response !4.16* [1.27,14.71]!3.5* [1.04,12.61]!2.91 [0.92,9.83]
Alcohol (No as ref) | | |

Yes 0.62 [0.36,1.00] [0.86 [0.53,1.34] [0.93 [0.63,1.35]

No response [0.75  [0.21,2.41] [0.49 [0.13,1.70] [0.60 [0.18,1.88]
Marijuana (No as ref) | | |

Yes [1.25 [0.87,1.77] [1.05 [0.72,1.49] [1.19 [0.86,1.64]

No response [0.30  [0.08,1.08] [0.53 [0.14,1.87] [1.06 [0.32,3.31]
Other illicit drug  (No as ref)

Yes 2.48""* [1.56,3.89] [2.88™"* [1.81,4.49] [3.09***[2.03,4.67]
No response 2.18  [0.64,6.66] [2.13  [0.61,6.71] [0.70 [0.19,2.19]

*: p-value<0.05; **: p-value<0.01; ***: p-value<0.001
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Prenatal Smoking & Drinking

1 Synergetic adverse effects of smoking and drinking
during pregnancy (odendaal et al., 2008; MMWR, 2016)
s Birth weight, pre-term delivery
¢ Fetal alcohol spectrum disorders (FASDs)
*» Smaller head circumference

% Maybe worse effect than other illicit drugs (e.g., Jones et al., 2013;
Slotkin, 1998)

1 Pregnant smokers at risk for prenatal drinking (cannon
et al., 2012)

“* 11% pregnant women reported prenatal alcohol use (NSDUH, 2013)
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Characteristics of Pregnant Women
at Risk for Problem Drinking
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J Immigrant Minority Health r .
DOT 10,1007 /100903-015-0238-5 CrossMark

ORIGINAL PAPER

Characteristics of Low-income Racial/Ethnic Minority Pregnant
Women Screening Positive for Alcohol Risk

Yukiko Washio' - Amy A. Mericle® « Heather Cassey” - Angela M. Daubert” -
Kimberly C. Kirby'
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Alcohol Risk at Philly WIC (N = 225)

Bivariates Multivariates
OR p AOR p
Demographics
Age (M, SD) 1.0 0.996
Race/Ethnicity 0.305
White/Caucasian (reference category) ---
Black/African American 3.4
Hispanic 4.6
Other 1.7
Educational Attaiment 0.097
Non-degreed (reference category) ---
GED/Highschool 0.7
Post-secondary 0.1
Still in highschool 0.5
Weeks Pregant (M, SD) 1.0 0.160
Currently Homeless/Temporarily Housed 1.2 0.618
History of Homelessness 2.4 0.004] 1.5 0.255
Currently Living w/Someone who Drinks 1.1 0.848
Current Smoker 43 <0.001| 3.0 0.010
Currently Living w/Someone who Smokes 1.3 0.466
History of Marijuana or Other Drug Use 4.1 <0.001] 3.2 0.001




Delaware Health Sciences Alliance

HEALTHCARE EDUCATION, RESEARCH & SERVICES
+ CHRISTIANA CARE HEALTH SYSTEM # MEMOURS 4 THOMAS JEFICRSOMN UMIVERSITY # LINIVERS ITY OF DELAWARE “’\'\-’“’.dEIEﬂ'\-’HTEhSﬂ.ﬂl’g

Nicotine & Tobacco Research, Volume 12, Number 5 (May 2010) 483-488

Original Investigation

Effects of cigarette smoking cessation on
breastfeeding duration
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Treatment Approaches

1 Pharmacological approach
1 Psychosocial approach
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Treatment Approaches

1 Pharmacological approach
¢ Substitution therapy
> Bupropion
s Exogenous progesterone
1 Psychosocial approach
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Treatment Approaches

1 Pharmacological approach

1 Psychosocial approach
** Cognitive behavioral therapy
*» Brief intervention
“*Counseling
*» Motivational interviewing

*» Contingency management/Conditional cash
transfer — Health Incentive use

*»»Peer support
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High Impulsivity among Smokers
(Bickel et al., 1999)
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Fig. 1 Temporal discounting functions for money for current
smokers (squares) never-smokers (friangles) and ex-smokers (cir-
cles). Points show median indifference points for money as a
function of delay. Lines show the best-fiting discounting func-
tions generated by the hyperbolic decay model (see text)
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Increase Focus on Target Behavior by
Increasing Saliency

Psychol Rep. 2017 Jan 1:33294117720937. doi: 10.1177/0033294117720937. [Epub ahead of print]

Incentive Use for Improving Maternal Health: Perspective From Behavioral Science.
Washio Y'.

@® Author information

Abstract

Incentive use to improve maternal health behavior has been controversial, and guidelines to effectively design and implement such an
intervention have been published. This commentary briefly describes a perspective from behavioral science for the existing guideline on
the development of an incentive-based intervention to change maternal health behaviors. It is recommended to emphasize the saliency
of incentives as an important variable to maintain the intervention effect while addressing barriers to feasibility and sustainability.

KEYWORDS: Maternal health; health behavior change; health incentives; saliency of incentives
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Health Incentives for Pregnant
Populations

1 Smoking cessation (Higgins et al., 2012)
s Smoking abstinence (Lumley et al., 2009)

s Fetal growth, birth weight, % low birth weight (Higgins et
al., 2012)

*» Breastfeeding duration (Higgins et al., 2010)
(1 Cocaine abstinence (schottenfeld et al., 2011)
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Incentive Use for Pregnant Smokers

dVermont clinical trials for pregnant smokers
(Higgins, Washio, et al., 2012)

*»Incentives on attendance only vs. smoking abstinence
(i.e., cotinine)

“ Escalating incentive amount ($6.25+%1.25;
max:$1,000; average:$500)

*» Incentives contingent on carbon monoxide levels in
breath samples (<6ppm) in the first week

**Incentives contingent on cotinine levels in urine
samples (<80ng/mil)
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Incentive Effects on Smoking Abstinence
(Heil et al., 2008; N = 73)
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Incentive Effects on Fetal Weight
(Heil et al., 2008)
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Incentive Effects on Fetal Femur Length
(Heil et al., 2008)
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Incentive Effects on Abdominal
Circumference (Heil et al., 2008)
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Incentive Effects on Birth Weight
(Higgins et al., 2010a; N = 166)
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Incentive Effects on Birth Weight
(Higgins et al., 2010a; N = 166)

Table 2 Infant outcomes at delivery.

Comtingent Non-contingent
Measure (n=435] (n=281) P-values
Birth weight (g) 32936 = (1.8 1093.6 = 67.0 0.03
% Low birth weight 3.9 18.5 (.02
(Gestational age (weeks) 19.1+0.2 18503 (.06
% Preterm births 3.9 131.6 (.09
% NICU admissions 4.7 13.8 0.06

Vatlues represent mean T standand error, unless specified otherwise. NICL: neonatal infensive care unil.
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Incentive Side Effects on Maternal Weight
Gain (Washio et al., 2011; N = 154)
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Incentive Effects on Breastfeeding
(Higgins et al., 2010b; N = 158)
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Compensating Mothers’ Hard Work

The Lancet Commissions

Women and Health: the key for sustainable development W ®
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Future of Pregnant Smoker Incentive

1 Cost-effectiveness (Boyd et al, 2016)

dCombined pharmacological and behavioral
approach (nciRro1: P Kranzler)

dIimplementation in healthcare system
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Important Aspects in Implementation

1 Stakeholders on incentive and mobile tech
s+ Healthcare providers/leaders
s Health insurance companies
s Community advisory boards/Task force

dUse of existing infrastructure
s Prenatal care visits in Outpatient setting
**»Home visitation programs
s Social services
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Implementation of pregnant smoking
incentive at Christiana Care

JAdjunct to each prenatal care visit
5 minutes

 Collection of breath and urine samples

*+ By medical assistants

“*NicAlert for urine testing

*»» Carbon monoxide breathalyzer for breath samples
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Implementation of pregnant smoking
incentive at Christiana Care

(1$10 for sample provision
dAdditional $$ for

**Reduction in breath CO levels
s Abstinence of cotinine in urine samples

dEscalating amounts of incentives by $5
¢ Continuous reduction in breath sample CO levels
s+ Stayed low in breath CO between 0 and 2
s Abstinence of cotinine in urine samples
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Program Development Grant

dIncentive group (n = 14) vs
Sample provision only group (n = 17)

1 No significant differences in
sociodemographic characteristics and
smoking history
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I
n=17 n=14 values

LETEHETETT S 29.00(1.31) 28.71(0.98) 0.91

Married/Partnered (%) Y& 42 .86 0.58

35.29 21.43 0.46
5.88 14.29 0.58
1
 White pREK 28.57
I -TETTY 52.94 57.14
_ma 23.53 85.71
12.47(0.39) 12.64(0.51) 0.92

3.88(0.73)  4.64(0.91) 0.4

1.65(0.45) 2.07(0.37) 0.2
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e e e
n=17 n=14

# Cigs per Day Past 30 [RR:iSIUNera) 10.14(1.60)

DEVE

16.06(1.03)  14.93(1.25) 0.26
11.94(1.26)  13.00(1.33) 0.51
17.82(2.06)  18.00(1.72) 0.84
1.71(0.63) 1.71(0.77) 0.9
# Cigs per Day Sinc 6.94(1.54) 10.00(1.64) 0.12
Preg

2.12(0.74) 1.50(1.05) 0.38
6.35(0.37)  6.79(0.58) 0.7
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Program Development Grant

dGenerally reduced CO levels at all follow-
ups in Incentive group compared to
Sample provision only

Significant average CO level in Incentive (p
= 0.01) compared to Sample provision only

dimproved birth outcomes in Incentive
compared to Sample provision only
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Program Development Grant

12 -+
Q101 0=0.19
i e
o @9
9 _
Mm 6 -
()
T 4 -
2
2 o
0
Enrollment U3 FU4 FU5 FUG6
N Control (n=17) Incentive (n=14)
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(o
|

Total Average Breath CO
O =~ N W P O1L OO N

Total

m Control (n=17) mIncentive (n=14)
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n=10
Gestational weeks at 37.47(0.78) 38.36(0.38)
birth

Birth Weight (g 2768(161.83) 2957.86(162.99) 0.47

Head Circumference 32.8(0.53) 33(0.73) 0.88
cm

7.3(0.72) 7.86(0.34) 0.76
8.7(0.21) 9(0) 0.26

STPLR (o]l IS E L ELET I 29(5.91) 32.37(8.51) 0.66
%

NICU Admission (% 17.65 6.67 0.7
IR CEMIETARETNEEVEYAN 33.33(22.83) 7(0) 0.5
C-Section (% 11.76 13.33 0.79
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Program Development Grant

JHigh risk pregnant smokers due to
ongoing NCI bupropion trial

dContingent incentives on smoking
reduction for contingency experience

dClear instruction on incentive
contingencies
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dCompared to Vermont trials
*» Dedicated space for clinical trials
¢ Active outreach for follow-ups
**Frequent monitoring schedules
**Inclusion of low level pregnant smokers
¢ Caucasian dominant population
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Program Development Grant

L Effectiveness trial in England by Tappins
¢ Reinforcement on CO level <10ppm
»4-week, 12-week, and 34-38 ges weeks
*>600 participants

¢+ Significant increase in cessation rates (22.5% vs.
8.6%) in Incentive compared to Control

» Slightly higher birth weight in Incentive
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Awareness on Prenatal Drinking and FASD

(JAmerican Association of Pediatrics

AAP Says No Amount of Alcohol
Should be Considered Safe

During Pregnancy

10192015

A new clinical report from the American Academy of Pediatrics (AAP) identifies
prenatal exposure to alcohol as the leading preventable cause of birth defects and
intellectual and neurodevelopmental disabilities in children. The report, "Fetal
Alcohol Spectrum Disorders,” in the November 2015 issue of Pediatrics (published
online Oct. 19) stresses that no amount of alcohol should be considered safe to

drink during any trimester of pregnancy.
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Awareness on Prenatal Drinking and FASD
dCDC VitalSigns

Centers for Disease Control and Prevention SEARCH Q
CDC 24/7: Saving Lives, Protecting People™

CDCA-ZINDEX v

Vital Signs

Vital Signs Vital Signs > Topics Covered » Alcohol

Current issue

*  Alcohol and Pregnancy

Topics Covered Why take the risk?

Alcohol - n u Language: English v

Alcohol and Pregnancy

Cancer Overview On this Page
TrrthrasalE Oisssss Alcohol use during pregnancy can cause fetal alcohol spectrum disorders (FASDs), which are s Overview

physical, behavioral, and intellectual disabilities that last a lifetime. More than 3 million U5 women ¢ Problem
FITEEED are at risk of exposing their developing baby to alcohol because they are drinking, having sex, and ¢ Infographic
Healthcare-associated not using birth control to prevent pregnancy. About half of all US pregnancies are unplanned and, ¢ What CanBe Done
Infections

even if planned, most women do not know they are pregnant until they are 4-6 weeks into the

Issue Details
ITYoF
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Awareness on Prenatal Drinking and FASD
dWashington Post

What Life as a 43-Year-Old With FASD Is
Like

L ! JL = Ty S =W = 5 I i = .
A mom who drank alcohol throughout her pregnancy shares what her grown daughter's life ke today

Ey Mol wWillets
QOO0 = - =

Wie recently reported ona study that Found &8 mdng a5 42 I . Or FaLal Alcohol Spectrurm
Disorders. A il expectant wormen need any more reasons 0 pul dowen thal wine glass, nowe a mom mamed Kacky Bicchell is
apening uge about i i I : . as she ded

Mitchedl's daughier Karli is rno longer a child: ahe's 43-pears-ald, bul according 1o e FRsfivigiorr Dot she has the
desalopmeantal capabilities of a irsl-grader, Karli collects atickars and dolls, and wears Hallo Killty pajarmas, rch liks rivg osen
Foymar-ald doss, She nesds help o navigate sveryday Ssitpations, like crossing 8 soresl oo recognilsng danger, or ever
remembering to brush her teeth; again, muoch like my own daughier, wedes i in second grade.
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Incentivized Alcohol Monitoring

Community-Initiated Introduction
: b ’ Prenatal exposure to alcohol can cause
PIIOt Program My Baby S a l:rnad r:ng:::)l':di‘}cr:d;\:lupt:wl:t:l
" ffects including birth defects and
B rea th to Re d u C e iLnt:ILlcsciutil nuu:rdcvclu;l:l:;tul
disabilities, called fetal alcohol spectrum

Prenatal AICOhOl Use disorders (FASD).' FASD can be

manifested in various ways including
congenital neurologic, cognitive,
b Yukiko Washio, PhD; Julie Frederick, DBA, MBA, e viora), and (s the extrea)

e o : . morphological aspects among neonates
BSN, RN; Anne Archibald, CMA, MBA; |
that are directly traceable to maternal

Nathan Bertram BA, PHR, Jody Allen Crowe, MEd alcohol use during pregnancy. FASD is
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Incentivized Alcohol Monitoring

1 Potential tool to reinforce alcohol abstinence
among pregnant women

“* Real-time monitoring allows flexible monitoring
schedule and an immediate assistance

** Allows immediate reinforcement or immediate
assistance in case of alcohol-positive samples
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Incentivized Alcohol Monitoring
dMinnesota Healthy Brains for Children

**4 pregnant women reported to DHS for prenatal
drinking in Crow Wing County, MN

Participant | # days # tests # tests # tests # tests S
monitored |scheduled |submitte | missed showing |earned
aiater Compictely | aiconoi-
than 1hr positive
§595.0
0
118 354 10 2 0 $530.0
0
56 112 23 7 0 $60.00
31 62 23 9 0 $60.00
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Hate for Incentive Use
(Stakeholder Issues)

www.delawarehsa. org

A Sad State of Affairs

P Peter V. Rocca, MD

s a result of a collaborative work

between Harvard University

and the National Bureau of
Economic Affairs, Roland G. Fryer, Jr.
published an article entitled “Financial
Incentives and Student Achievement:
Evidence from Randomized Trials.”
The paper summarized the results of
a two year experiment (2007-2009) in
which approximately 27,000 public

school students in Chicago, Dallas, and
Nlass: Varls £t

“thraa meatatimannlle

ITYor
EIAWARE.

a “more relaxed employee™ who, in turn, is
more productive for the company.

In this issue of the DMJ, Washio and
colleagues (Community-Initiated

Pilot Program “My Baby's Breath" to
Reduce Prenatal Alcohol Use) describe
a financial incentive program in which
pregnant women “at risk for continued
drinking ...... including...... underage As a physician, | applaud the use of
drinking, arrest from driving under resources for the purpose of medical

tha inBuanna ar trantmmant hictarse of adinantian MNue mantiants chanld oo
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Who Gets Financial Benefits?
(Infrastructural Issues)

1 Breastfeeding/Prenatal Smoking -
Insurance/Healthcare system
s Medical cost comparisons with and without incentives
¢ Insurance reimbursement
*» Hospital-based fundraising

 Fetal Alcohol Spectrum Disorder Prevention -
Community services/School/Criminal justice
system
¢ State-funded social services (w/ criminal justice)
¢ Public/private treatment and health services
*» ACA: Insurance reimbursement on alcohol monitoring
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Transtheoretical Model for FASD
Prevention

Cycle Of Change
Prochaska & DiClemente

Pre-
Contemplation

MNe intertion on
changing behavior

Relapse

Fall back into old
patterns:of
behavior

Contemplation
Aware a problem
exists but with no
cammitrent to
action.

Upward Spiral 7
Learn from each relapse »

‘ 2

Maintenance

Preparation

Sustained change;
new behavior
replaces old

Intent on taking
“action to address
the problem

Active modification
of behavior
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Indicated FASD Prevention

1 Collaboration with South Africa
(JCanada FASD Research Network
“*Nancy Poole, Ph.D

dParent-Child Assistance Program (Dr. Grant
at University of Washington)

(1 Collaboration with Christiana Care/DE

IIIIIIIIIIIII
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Future Development

A TREATMENT IMPROVEMENT PROTOCOL

Addressing Fetal Alcohol
Spectrum Disorders
(FASD)
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Any Questions/Comments?
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