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Abstract

IMPORTANCE Family-based treatment (FBT) is recommended for childhood obesity, but even when
sought, attrition is high. Extrinsic incentives, which have been effective for improving adult health,
could improve FBT engagement.

OBJECTIVE To assess parents’ preferences for FBT incentives.

DESIGN, SETTING, AND PARTICIPANTS Survey study of parents of children aged 6 to 17 years with
obesity (body mass index in �95th percentile for age and sex). Parents’ preferences for FBT
incentive program attributes were assessed in a discrete choice experiment conducted using a
nationally representative, web-based survey in March 2018. Attributes included (1) the monetary
value of the incentive, (2) the payment structure, (3) the goal being incentivized, and (4) the
person(s) being incentivized. A fractional factorial design was used to create a set of profiles
representing hypothetical FBT incentives. Parents were presented with 10 pairs of profiles and asked
which would most motivate them in FBT. Parents were also asked about preferences between a
small, guaranteed incentive and a lottery for a large incentive. Analyses used a hierarchical Bayesian
model and linear regressions.

MAIN OUTCOMES AND MEASURES Parents’ preference for different incentive program attributes
and levels.

RESULTS The nationally representative survey had a 41.4% eligibility rate (n = 339) and a 89.7%
completion rate (n = 304). A total of 53.3% of respondents (weighted percentage) were
non-Hispanic white, 42.6% had an annual household income less than $50 000, and 28.3% had a
bachelor’s degree. Parents preferred higher incentives, although they were willing to accept lower-
value incentives if both the parent and the child (vs the child alone) were required to meet the goal
(mean difference [MD], −$108; 95% CI, −$132 to −$84), if the incentive used a gain-framed vs loss-
framed payment structure (MD, −$72; 95% CI, −$85 to −$59), and if physical activity goals were
incentivized over weight loss (MD, −$63; 95% CI, −$82 to −$44) or dietary monitoring (MD, −$5;
95% CI, −$1 to $28). Only 20.6% of parents preferred a lottery over a guaranteed payment.
Preferences did not vary among demographic or health subgroups.

CONCLUSIONS AND RELEVANCE In this study, parent-stated preferences did not align with FBT
best practices or behavioral economic theory. A randomized clinical trial could examine whether
aligning incentives with preferences or best practices would maximize FBT engagement and
behavior change.
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Introduction

Family-based treatment (FBT) is a weight management approach for children with obesity involving
in-person behavioral counseling for diet and physical activity behavior change with parent-child
dyads. Best practices for FBT involve at least 26 hours of in-person counseling during a 6-month
period.1 In addition to intervention sessions, families participating in FBT are also frequently
encouraged to provide children with the opportunity to get more than 60 minutes of moderate to
vigorous physical activity daily, reduce screen time, keep a record of all foods the parent and child
consume as well as the moderate to vigorous physical activity engaged in, and change the home food
environment.1 Family-based treatment results in sustained improvements in parent and child body
mass index (BMI, calculated as weight in kilograms divided by height in meters squared) and is
recommended by expert panels.1,2

Given the intervention’s intensity, FBT can be challenging and time-consuming.3-5 Barriers to
FBT engagement include child motivation and high out-of-pocket expenditures.3-8 Attrition rates
from pediatric weight management programs range from 27% to 73%.4 The longer families stay in
FBT, the more effective it is.9-11 Strategies to reduce attrition and motivate families within this
effective treatment program are needed.9

Financial incentive programs have long been used to promote treatment engagement and
healthy behaviors.12-20 By providing people with immediate and consistent gratification for engaging
in challenging behaviors that have uncertain and delayed benefits, incentives can keep participants
engaged long enough to observe the long-term benefits of behavior change.21

The structure of financial incentives can influence health behaviors and outcomes. Possible
structures include individual vs group incentives for weight loss,22 incentives that use gain-framed
payments (ie, earning money when you meet your goal) vs loss-framed payments (ie, money
allocated up front is taken away when a goal is not met),14 lotteries (the chance to win a large prize if
the goal is met but no prize or a small prize if the lottery is not won),14,15 incentivizing process
measures (eg, physical activity time and attending health classes) vs outcome measures (eg, weight
change and blood pressure level),23 and bonuses for achieving target outcomes.18

However, little is known about how financial incentive structures could improve FBT
engagement, including initiating and sustaining healthy weight-related behaviors. Previous work
assessing preferences for obesity-related incentive programs has focused on adults.24-26 However,
the value and structure of financial incentives that are effective for improving adult health behaviors
may not work within an FBT context. Effective FBT is so intensive and structured that financial
incentives for families may need to be higher than for less intense adult obesity–related interventions
that have been evaluated in the behavioral economics literature to date.6,15,20 Further, using loss-
framed or lottery-based financial incentives, which are aligned with behavioral economic theory,14,15

may be detrimental for children who are still learning to understand how to process progress and
failure in association with their actions.27 A financial incentive program that aligns with patient
preferences may improve FBT initiation and the sustainability of incentive programs for promoting
behavior change. The aim of this study was to assess parents’ relative preferences for the
characteristics of financial incentive programs that would motivate families in FBT, including the
payment structure and the monetary value of the incentive.

Methods

Survey and Participants
We fielded a survey in March 2018 using the AmeriSpeak panel, a standing, probability-based panel
designed to be representative of the US population of civilian adults. Details on panel characteristics
and recruitment are published elsewhere.28 AmeriSpeak randomly sampled English-speaking
parents of children aged 6 to 17 years to complete a survey about what might motivate them to
participate in a family-based childhood weight management program. Parents completed an online
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consent process before initiating the survey. Screening questions asked parents to report their child’s
(or children’s) age in years, sex assigned at birth, and height and weight to determine study eligibility.
Participants had to be the parent of a child aged 6 to 17 years with a BMI in the 95th percentile or
above. Parents received an incentive worth $5 for completing the survey. The study was approved by
the Seattle Children’s Hospital Institutional Review Board. The study followed the American
Association for Public Opinion Research (AAPOR) reporting guideline. The full survey instrument is
available in the eAppendix in the Supplement. Study data have been previously published.29

Discrete Choice Experiment
We identified attributes (characteristics) of an FBT incentive from the literature on financial
incentives and behavior change; other previously conducted discrete choice experiments (DCEs)
that studied weight-related behavior change24-26; data from 23 semistructured qualitative interviews
with parents, some of whom had experience with FBT6; and expert opinions obtained from child
health researchers and health economists. A 6-month FBT program length was chosen in accordance
with US Preventive Services Task Force recommendations.1 Four attributes were chosen to reflect
the characteristics of the incentive program, not the characteristics of the FBT program. Attribute
levels were chosen to represent the range of expected values of each attribute based on the
literature and expert opinions, as previously described. The attributes (and levels) included total
monetary value of the reward over the 6-month program ($150, $220, $290, $360, $430, and
$500), the structure of the payment (gain-framed vs loss-framed payments), the goal being
incentivized (dietary monitoring, increasing physical activity, or a change in weight), and who had to
meet the goal to earn the reward (child only or parent and child). Cognitive interviews conducted in
person with a convenience sample (n = 8) were used to solicit parent feedback on the clarity of the
survey instrument; the survey was revised accordingly.

With 4 attributes in each profile and each attribute containing 2 to 6 levels, it would be
impractical to show parents potential incentive programs representing every permutation of
attribute levels. Therefore, a fractional factorial design was used to create a balanced set of profiles
that displayed each attribute level an equal number of times. We created 600 incentive program
profiles, paired into 300 choice questions. These questions were divided into 30 blocks with 10
choice questions each. Participants were randomized and received 1 block of 10 choice questions,
each comparing 2 possible rewards. In accordance with best practices for DCEs, we sought to
administer the survey to a minimum of 300 parents.30

The survey included an introduction to the discrete choice scenario (eAppendix in the
Supplement). After completing a practice question intended to assess parent comprehension of the
DCE task, each parent answered 10 discrete choice questions in which they were asked to choose
which of 2 possible incentive program profiles would motivate them more (Figure 1).

Figure 1. Sample Discrete Choice Experiment Question

Think about all of the characteristics of each reward and whether or how they are 
different. Which reward would motivate you more?

Reward A Characteristics Reward B

You start with nothing 
and earn points for each 

goal you meet, up to 
$290 worth of points

Payment structure and 
total value of the reward 

over 6 months

You start with $430 
worth of points and lose 
points for each goal you 

do not meet

Weekly physical activity 
time, measured using a 

Fitbit or smartwatch

Goal that is being 
rewarded

Change in weight

Parent and child Who has to meet goal to 
earn reward

Child

�  I prefer reward A �  I prefer reward B
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A separate survey question was used to assess parent preferences for a small, guaranteed
reward or a lottery system for a larger reward with the same mean value. The lottery option was not
included as a level in the payment structure attribute to improve the clarity of the survey and to
reduce the number of prohibitions between attribute levels. Parents were randomized to see 1 of 3
chances of winning the lottery: 1:10, 1:5, or 1:3 (eAppendix in the Supplement).

Survey Measures
We obtained data on parent demographic characteristics (eg, race/ethnicity and sex) from self-
reported data collected when parents enrolled in the AmeriSpeak panel. Data on each child’s age,
sex, and race/ethnicity were assessed in the survey via parental report.

Data on parent health characteristics, including height, weight, and long-term health
conditions, were obtained from self-reported data collected when parents enrolled in the
AmeriSpeak panel. Data on the child’s height and weight were collected as previously described.
Parents were also asked how they would characterize their child’s weight (ie, underweight, about the
right weight, overweight).

The 8-item restriction factor of the Child Feeding Questionnaire was used to assess family
conflict around food. This factor assesses how much parents have to regulate their child’s food
consumption on a Likert scale.31 The survey also ascertained the child’s primary caregiver by asking
how often the respondent was responsible for feeding the child at home, also on a Likert scale.
Finally, parents were asked whether they had ever sought professional treatment for their child’s or
their own weight.

Statistical Analysis
Parents and children were classified as having healthy weight, being affected by overweight, or being
affected by obesity in accordance with Centers for Disease Control and Prevention guidelines for
adults and children.32,33 We calculated the relative importance of each attribute as the proportion of
the sum of its utility score range, providing us with an understanding of the difference each attribute
could make in the total utility of the program design. We used a hierarchical Bayesian logit model to
estimate utilities for each attribute level. This model can estimate individual-level utilities, supporting
analyses of preference heterogeneity and allowing for the use of survey weights to obtain
population-level estimates.34,35 Utility values (UVs) are presented as 0 centered, in which all the
values sum to 0 and are scaled so that ranges are comparable across respondents.36 Positive utilities
that are significantly greater than 0 indicate that respondents were more likely to choose a profile
with that level compared with the overall mean, and negative levels that are significantly lower than
0 indicate that respondents were less likely to choose a profile with that level compared with the
overall mean. Larger utilities represent stronger preferences.

Utilities were used to calculate respondents’ willingness to pay for each nonmonetary attribute,
ie, how much money each respondent would be willing to give up to receive an incentive program
with their preferred attribute levels. Linear regressions were used to examine associations of utilities
(dependent variable) with demographic and health characteristics (independent variables).
Statistical significance was set at α = .05 following a 2-tailed test.

Analyses were conducted in Stata version 14 (StataCorp) and Sawtooth Software version 9.6.1
(Sawtooth Software Inc). Although the AmeriSpeak panel is a probability-based nationally
representative sample, all analyses are weighted to more accurately represent the US population.

Results

Sample Characteristics
Based on a 33.7% initial recruitment rate, a profile completion rate of 88.1%, and a 15.8% invitation
acceptance rate, the weighted cumulative response rate, as defined by AAPOR,37 for this study was
4.2%. Screening was completed by 819 parents of children aged 6 to 17 years in the AmeriSpeak
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panel in March 2018. Of those, 339 (41.4%) met child age and BMI percentile eligibility criteria, and
304 (89.7%) completed surveys. On average, the survey took 8.5 minutes to complete.

The sample was racially and ethnically diverse, with 53.3% of parents and 50.8% of children
being non-Hispanic white. Among other sample demographic characteristics, 42.6% of parents had
a household income less than $50 000, 28.3% of parents had completed a bachelor’s degree, and
74.5% of respondents were the primary caregiver for their child (Table 1).

Table 1. Population Demographic Characteristics of 304 Respondents

Characteristic %a

Female

Parent 59.4

Child 41.6

Parent age, y

18-29 7.8

30-44 57.5

≥45 34.7

Child age, y

6-12 57.2

13-17 42.8

Parent race/ethnicity

White, non-Hispanic 53.3

Black, non-Hispanic 11.5

Hispanic 27.3

Otherb 7.9

Child race/ethnicity

White, non-Hispanic 50.8

Black, non-Hispanic 12.6

Hispanic 25.2

Otherb 11.4

Region

Northeast 16.9

Midwest 20.8

South 44.0

West 18.2

Income, $

<50 000 42.6

50 000-99 999 32.8

≥100 000 24.6

Highest level of parent education

<High school 11.3

High school 30.6

Some college 29.8

≥Bachelor’s degree 28.3

Married 70.0

Respondent is child’s primary caregiverc 74.5

Lives in metropolitan area 90.9

Household size, mean (SE) 4.4 (0.09)
a All percentages represent weighted estimates.
b Other category includes respondents who indicated that they were of 2 or

more races, Asian, Native Hawaiian/Pacific Islander, or American Indian/Alaska Native.
c Respondent was defined as the child’s primary caregiver if the respondent

reported being responsible for feeding the child “most of the time” or “always.”
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Most of the respondent parents (85.3%) had overweight or obesity. While all children had
obesity based on parent report of child weight and height, only 65.3% of parents perceived their
child to have obesity. Overall, 55.8% and 41.9% of parents and children, respectively, previously
received treatment for their weight (Table 2).

Parents had the strongest preferences for the monetary value of the incentive, with higher
payments being preferred to lower payments. Utility values ranged from −63.8 (95% CI, −71.2 to
−56.4) for a $150 incentive to 69.2 (95% CI, 62.5 to 75.9) for a $500 incentive. Next in importance
was the incentive target. Parents significantly preferred financial incentives that targeted the parent
and the child (UV, 40.9; 95% CI, 31.8 to 50.1) as opposed to the child only (UV, −40.9; 95% CI, −50.1
to −31.8). The next most important attribute was the payment structure. Parents preferred gain-
framed payments (UV, 27.4; 95% CI, 22.6 to 32.2) to loss-framed payments (UV, −27.4; 95% CI, −32.2
to −22.6). Last, the goal being rewarded was the least important attribute, with physical activity
being preferred (UV, 24.0; 95% CI, 16.8 to 31.2) compared with dietary monitoring (UV, −5.1; 95% CI,
−10.6 to 0.4) or change in weight (UV, −18.9; 95% CI, −25.7 to −12.1) (Figure 2).

We calculated parents’ willingness to accept less money for more preferred attribute levels.
Parents would be willing to accept lower-value incentives if both the parent and the child (vs the child
alone) were incentivized to meet the goal (mean difference [MD], −$108; 95% CI, −$132 to −$84), if
the financial incentive used a gain-framed payment structure (MD, −$72; 95% CI, −$85 to −$59), and
if physical activity goals rather than weight loss (MD, −$63; 95% CI, −$82 to −$44) or dietary
monitoring goals (MD, −$5; 95% CI, −$1 to $28) were incentivized. Overall, 20.6% of parents
preferred a lottery system with a larger reward to a smaller, guaranteed reward. Preferences did not
vary whether the chance of winning the lottery was 1:3, 1:5, or 1:10; 24.2% selected a lottery with a 1 in
10 chance of winning, 29.2% selected the 1:5 lottery, and 25.9% selected the 1:3 lottery (P = .26).

Some demographic and health characteristics, including parent and child race/ethnicity, parent
and child sex, family income, and parent BMI, were associated with significant differences in utilities
in univariate linear regressions. However, the overall ranking of attribute preferences remained
constant for all subgroups.

Table 2. Family Health Characteristics and Behaviors of 304 Respondents

Characteristic %a

Parent BMI classb

Healthy weight 14.7

Overweight 26.4

Obese 58.9

Parent has any long-term health conditionc 57.0

Child with obesityb 100

Child Feeding Questionnaire score, mean (SE)d 3.4 (0.77)

Parent perceives child as overweight or obese 65.3

Parent previously attempted weight loss 55.8

Child previously attempted weight loss 41.9

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared).
a All percentages represent weighted estimates.
b For adults, healthy weight represents a BMI less than 25, overweight represents a BMI between 25 and 30, and obese

represents a BMI greater than 30. For children, healthy weight represents a BMI below the 85th percentile for age and
sex, overweight represents a BMI between the 85th and 95th percentiles, and obese represents a BMI in or above the
95th percentile.

c Parent reported a history of high cholesterol levels, high blood pressure, heart attack, coronary heart disease, stroke,
diabetes, cancer, emphysema, asthma, chronic obstructive pulmonary disease, depression, and/or anxiety.

d Mean score for 8 questions in the restriction factor of the Child Feeding Questionnaire. Responses to each question were
provided on a Likert Scale and were scored as follows: 1, disagree; 2, slightly disagree; 3, neutral; 4, slightly agree; and
5, agree.
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Discussion

In this study among a nationally representative sample of parents of children with obesity, a DCE
assessed preferences for financial incentives that would motivate engagement with FBT for
childhood obesity. Parents would be willing to accept lower-value incentives for an incentive program
that targeted both the parent and child vs only the child, rewarded physical activity vs dietary
monitoring or a change in weight, and used a gain-framed vs a loss-framed payment structure.

If incentives are unacceptable to their target populations, uptake of voluntary programs will
remain low.25 Additionally, using preference-aligned incentives that parents think they can achieve
may improve parent and child perceived self-efficacy. In turn, self-efficacy can influence the initiation
and sustainability of behaviors in the face of adversity, thus improving FBT effectiveness and
reducing program attrition.38

Dozens of financial incentive programs could be explored in randomized clinical trials (RCTs),
varying the type of goal being rewarded, the structure of the payment, the value of the reward, the
frequency of payment, the type of reward (cash vs noncash), and the person who has to meet the
goal.39 Rather than evaluating the association of every combination of incentive attribute levels, a
DCE can be used to narrow the number of options that warrant evaluation in RCTs. To our knowledge,
only 3 studies have used DCEs to assess preferences for obesity-related incentives, all for adults.24-26

Two UK-based studies (by Promberger et al24 and Giles et al25) assessed the acceptability of using
incentives to encourage healthy behaviors in adults. The focus on acceptability is natural for a
nationalized health care system in which citizens bear the cost of incentive programs. Both studies
found weight loss incentives to be publicly acceptable. Another study by Farooqui et al26 used a DCE
to assess preferences for and likely uptake of a physical activity intervention targeting older adults
in Singapore. They found that a $500 incentive over 6 months would improve program uptake.

The US health care system supports health behavior incentive programs among publicly40 and
privately41 insured populations, so this study focused on preferences among a population who would
be eligible to receive incentives rather than on public opinion about incentives. However, we did not
explicitly assess likely program uptake like Farooqui et al,26 which is an area for future research. Still,
the present study is one of the first to assess preferences for childhood obesity−related incentive
programs, including preferences for payment structures and incentives that monitor obesity-related
outcomes other than physical activity.

We calculated parents’ willingness to trade higher-value incentives for preferred attribute levels
based on incentive values ranging from $150 to $500 over 6 months. This range of incentive program
values was informed by qualitative interviews6 and the annual health care costs attributable to

Figure 2. Discrete Choice Experiment Results
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childhood obesity42; it is similar to the value of incentives evaluated by Farooqui et al.26 However,
health care payers may be willing to provide incentives above $500, given that parents and children
can see improvements in health as well as health care use and that health care expenditures
attributable to obesity are higher for adults than children.43 An economic evaluation can assess
payers’ return on investment and the ideal maximum incentive program value.

Interestingly, there is a mismatch between parent-stated preferences for FBT incentive
programs and presumed best practices from behavioral economic and behavior change perspectives.
Behavioral economic theory and empirical evidence support the use of loss-framed incentives and
lotteries for motivating behavior change. These incentive designs use loss aversion, where
individuals strive to prevent losses rather than obtain equivalent gains.44 Incentive designs also
capitalize on people’s tendencies to overestimate their probability of winning lotteries.45 Recent
studies with adult and pediatric populations suggest loss-framed and lottery-based payment
schemes are effective for improving health behaviors,14,15,19,46 although, regardless of their framing,
financial incentive programs are not always sustainable. After incentives end, there is sometimes no
difference between intervention and control groups in adherence to healthy behaviors.14,15,46

An RCT should assess whether incentives that are aligned with patient preferences create more
sustainable behavior change than those that are not and should also assess the mediating pathways
(eg, self-efficacy). Moreover, an RCT that uses a crossover study can reveal how changing the
incentive structure over time might affect adherence.

From a pediatric perspective, the use of loss-framed financial incentives and lottery-based
incentives may not be ideal. Children are still developing competence in self-care skills27 and may be
demoralized by loss-framed rewards when they do not to meet goals, especially since goal
attainment may be out of the child’s control. Children may also be demoralized when they meet their
goals but do not win a lottery. Additionally, any extrinsic incentives, no matter the design, can
potentially negatively impact a child’s intrinsic motivation, which parents are eager to protect.6,47

From a behavior change perspective, it is more appropriate and effective to incentivize
behaviors over which parents and children have control, such as physical activity or dietary
monitoring, rather than to incentivize outcomes, such as a change in weight. The ability to engage in
dietary monitoring is associated with treatment success48-50 and is more strongly associated with
success in FBT than physical activity. Our study results, which showed that parents prefer programs
that reward physical activity over dietary monitoring, may stem from recent trends in the use of
wearable fitness trackers.51 Parents may have higher perceived efficacy for meeting physical activity
vs dietary monitoring goals. Finally, parents may mistakenly believe that physical activity will lead to
weight loss, ignoring the effect of compensatory behaviors, such as increased dietary consumption
after exercising.52,53 Future research should assess perceived barriers to parents’ engaging in dietary
monitoring.

Although we collected data on a wide range of characteristics in a diverse sample, we found no
significant associations of preferences with parent demographic and health characteristics. Discrete
choice experiments could be used to identify heterogeneity in preferences and could therefore be
used to develop personalized incentive programs. Conducting this survey with a larger sample may
facilitate such analyses and is another area for future research.

Limitations
This study was subject to limitations. We were unable to include more incentive attributes because
of the limitations inherent in any DCE, which restricts the total number of attributes and levels that
can be reasonably included while still maintaining respondent comprehension and data quality.30 A
partial profile design could be used but would require a substantial increase in sample size to produce
valid estimates. This DCE focused on the most critical attributes of FBT incentives.

Our questions regarding the lottery only examined a 1-time drawing and were not as nuanced as
lotteries that have been evaluated in the experimental literature.14,15 For example, parents may have
different preferences for daily or weekly lotteries.

JAMA Network Open | Pediatrics Parent-Preferred Childhood Obesity Treatment Incentives

JAMA Network Open. 2019;2(3):e191490. doi:10.1001/jamanetworkopen.2019.1490 (Reprinted) March 29, 2019 8/12

Downloaded From: https://jamanetwork.com/ on 01/24/2020



Conducting this survey online allowed us to reach a nationally representative, generalizable
sample but therefore relied on parent-reported height and weight. Owing to misreporting of child
height and weight, some parents may have been inappropriately considered ineligible to complete
the survey.54

This study addressed only incentives that have a monetary value. Other incentives, including
social incentives, could also influence program adherence and were not explicitly explored. Also, the
survey was only fielded in English, and findings may not generalize to other language groups.

Conclusions

In this survey study of 304 parents of children with obesity, participants chose incentives that
offered higher payments but were willing to accept lower amounts if the incentives used positive
reinforcement, targeted both parents and children, and rewarded physical activity. Incentives could
improve enrollment in and reduce attrition from FBT programs for childhood obesity. Parent
preferences for the design of incentives differ from behavioral economic and behavior change
theory. It is unclear whether the incentive that would reduce attrition and maximize the effectiveness
of FBT should align with researcher best practices or with parent preferences. An RCT that evaluates
the efficacy and cost-effectiveness of different FBT incentive designs is needed.
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