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Effectiveness of Monetary Incentives in Modifying Dietary
Behavior: A Review of Randomized, Controlled Trials

Joanne Wall, MBChB, MPH, FAFPHM, Cliona Ni Mhurchu, BSc (Hons), PhD,
Tony Blakely, MBChB, MPH, PhD, FAFPHM, Anthony Rodgers, MBChB, PhD,

FAFPHM, and Jenny Wilton, BAppPsy

To review research evidence on the effectiveness of
monetary incentives in modifying dietary behavior, we
conducted a systematic review of randomized, con-
trolled trials (RCTs) identified from electronic biblio-
graphic databases and reference lists of retrieved
relevant articles. Studies eligible for inclusion met the
following criteria: RCT comparing a form of mone-
tary incentive with a comparative intervention or
control; incentives were a central component of the
study intervention and their effect was able to be
disaggregated from other intervention components;
study participants were community-based; and out-
come variables included anthropometric or dietary
assessment measures. Data were extracted on study
populations, setting, interventions, outcome variables,
trial duration, and follow-up. Appraisal of trial meth-
odological quality was undertaken based on compa-
rability of baseline characteristics, randomization
method, allocation concealment, blinding, follow-up,
and use of intention-to-treat analysis. Four RCTs
were identified as meeting the inclusion criteria. All
four trials demonstrated a positive effect of monetary
incentives on food purchases, food consumption, or
weight loss. However, the trials had some method-
ological limitations including small sample sizes and
short durations. In addition, no studies to date have
assessed effects according to socioeconomic or ethnic
group or measured the cost-effectiveness of such
schemes. Monetary incentives are a promising strat-
egy to modify dietary behavior, but more research is
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needed to address the gaps in evidence. In particular,
larger, long-term RCTs are needed with population
groups at high risk of nutrition-related diseases.
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INTRODUCTION

The increasing prevalence, and associated health
consequences, of overweight and obesity in developed
and developing countries'™* has generated interest in
determining effective and sustainable population-based
strategies to promote healthy eating. Such strategies must
acknowledge the wider societal, cultural, and environ-
mental determinants that shape food choices.””’ The
price of food is one such important determinant.®°

The price of healthy food is perceived to be a key
barrier to healthy food choices.'®'" Naturally, this bar-
rier to dietary change is particularly relevant to socio-
economically disadvantaged groups.'? Studies in several
countries have demonstrated income-related differences
in food purchasing patterns, with socioeconomically ad-
vantaged groups more likely to have patterns conducive
to good health.'>?' The relatively low cost of energy-
dense and nutrient-poor foods such as those high in
refined sugars and saturated fats is postulated to be an
important mediator of this relationship between socio-
economic status and nutrition-related health.'”?*2*

Fiscal food policies have been advocated by several
key international bodies, including the World Health
Organization.>>%’ Fiscal approaches posited include tax-
ing foods based on nutrient content or taxing specific
categories of food with low nutritional value, with the
aim of creating a price differential favoring healthier
food items. Small taxes on foods of low nutritional value
such as soft drinks, snack foods, and candy have been
implemented within 18 states in the United States.?®* In
Australia, Canada, France, and the United Kingdom,
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differential application of Goods and Services Taxes
(GST) or Value Added Taxes (VAT) to food are em-
ployed, although the implementation criteria suggest that
health benefits are not the primary driver. The impact of
such approaches on food purchases and overall sales is
not clear, because there is a lack of reported evaluation or
research on these established policies.*!

It is intuitive that monetary incentives such as con-
tingent payments, price discounts, or coupons could
reduce the economic barrier to making healthier food
choices. Incentive schemes have been used successfully
to target non-dietary-related behaviors such as increasing
physical activity,** smoking cessation,**>® immuniza-
tion,>” and response to mailed questionnaires.***® Price
discounts are used frequently by the food industry to
increase sales, but very little robust randomized research
has investigated how price impacts food sales indepen-
dently of the other retail activities that generally accom-
pany price reductions.*” A major retail promotion can
increase sales by up to 75%,*' but it is not known what
proportion of this increase comes from the price reduc-
tion versus the additional merchandising activities that
accompany it. Evidence from a small number of obser-
vational studies for the use of incentive strategies in
modifying dietary behavior is promising.****

Characteristics of monetary incentives to influence
behavior may be variable. Such characteristics include
the form of incentive (e.g., cash, coupon, prize, gift,
income enhancement) or disincentive (e.g., tax), the
perceived monetary value of the incentive,*®* the cer-
tainty of incentive or disincentive (e.g., lottery vs. pay-
ment), whether receipt of the incentive/disincentive is
contingent on attainment of the desired health behavior
or outcome,>>%*8 and the timing of incentive*® (imme-
diate vs. delayed). It is probable that the form and
delivery mechanism of an incentive influences its impact
on the desired outcome among different settings and
populations.*>*7

This paper reviews the current evidence from ran-
domized, controlled trials (RCTs) on monetary incen-
tives and their effectiveness in modifying dietary behav-
ior. Questions of interest include: 1) are incentives
effective in modifying dietary behavior?; 2) is the effect
(if any) of incentives on dietary behavior more/less/equal
in different socioeconomic or ethnic groups?; and 3)
what level of monetary incentive is needed to effect
change?

METHODS

Study Selection Criteria

The study design of interest was RCTs in commu-
nity-based populations. Trials in which participants were
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hospitalized or living in institutions were excluded. In-
centives were defined as monetary or non-monetary
rewards in the form of payments, competitions, lotteries,
raffles, prizes, coupons for free or reduced priced nutri-
tion items, or the opportunity to avoid disincentives (e.g.,
taxes).***” For inclusion in the review, incentives were
required to be a central component of the study. Thus,
research in which incentives were primarily an adjunct to
improve recruitment or participation were excluded, as
were studies using multi-component interventions, in
which it was not possible to assess the independent effect
of the incentive. Outcomes of interest comprised food
purchases/consumption, weight loss, and anthropometric
or dietary measures (e.g., food frequency data).

Search Strategy

We searched MEDLINE (1966 to April 2005),
EMBASE (1980 to 2005), CINAHL (1982 to April
2005), Cochrane Controlled Trials Register/Library (to
2005), and PsycINFO (1972 to April 2005) databases.
Key Medical Subject Headings (MeSH) and text words
used in the searches incorporated terms related to: 1)
incentives/disincentives such as motivation, reward, re-
inforcement, awards and prizes, taxes, incentives, con-
test, discount, coupon, token, price, money; 2) other
forms of nutrition interventions such as health education,
health promotion, food supply/legislation/policy; and 3)
nutrition behavior and outcome terms such as food hab-
its, food preferences, health knowledge/attitudes/prac-
tice, diet, weight changes/gain/loss, risk reduction, obe-
sity, BMI, skinfold thickness, waist-hip ratio, and
glucose/cholesterol. The search strategy is shown in
Figure 1 and Table 1. The search was limited to English
language publications, human subjects, and RCTs. Hand-
searching of reference lists of included studies and elec-
tronic searches for publications by key authors in this
field was also undertaken.

Potentially relevant
publications identified
& screened for
retrieval (n=330)

Papers excluded on
basis of title and
abstract (n=312)

Studies not
Papers retrieved for —| randomized (n=8)
more detailed
evaluation (n=18)

Papers excluded as Studies where

did not meet —— incentive not
eligibility criteria central (n=4)
(n=13)
Trials meeting
cligibility criteria . .
(n=5) L Studies with

multifaceted
intervention (n=1)

Figure 1. Process of study selection of eligible randomized,
controlled trials.
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Table 1. Search Strategy for Medline Database*
Search History (Main MESH Headings Only)

1 Motivation/

2 Exp Reward/

3 Reinforcement/

4  “Awards and Prizes”/

5 Taxes/

6  Health education/

7  Health promotion/

8 Dietary services/

9  Legislation, food/
10 Food supply/
11 Nutrition/
12 Exp Food/
13 Nutrition policy/
14 Food preferences/
16  Food habits/
17  Exp Dietary Fats/
18  Risk Reduction Behaviour/
19  (reward$ or reinforcement or prize$ or incentive$

or contest$ or win$ or discount$ or moviat$ or
disincentive$ or price$ or tax$).tw
20  (Price$ adj (restrict$ or reduct$ or limit$)).tw
21  Body mass index/
22 Skinfold thickness/
23 Overnutrition/
24 Waist-Hip Ratio/
25 Blood Glucose/
26  Exp Diet/
27  Exp body weight changes/ or weight gain/
28  Health Behaviour/
29  Health Knowledge, Attitudes, Practice/
30 Obesity.tw
31  Weight$ adj (gain$ or loss$ or change$).tw
Limited to English language and humans
Filter for controlled/randomised controlled trials

*Search strategy was modified for other electronic databases.

The titles and abstracts of articles thus identified
were screened for relevance to the review topic. Poten-
tially relevant studies were assessed for inclusion against
a priori eligibility criteria by the primary reviewer (J.W.).
Any potentially contentious studies were appraised by a
second reviewer (C.N.M.), with differences in assess-
ment resolved by discussion between the reviewers.

Data Extraction

A standardized data extraction form was used to
elicit relevant information on individual study design
methods, results, and quality. The following method-
ological and outcome variables were extracted: study and
sample population, number of participants, setting, inter-
vention type and comparison, outcome measures, base-
line and final outcome values, duration of trial, and
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length of follow-up. Criteria used to assess the method-
ological quality of trials included assessment of baseline
characteristics, randomization, allocation concealment,
blinding, follow-up, and intention-to-treat analysis.
These data were used to generate summary evidence
tables.

Analysis

A meta-analysis could not be undertaken due to the
disparate nature of the study populations and the type of
incentives used; therefore, analysis was limited to a
descriptive review of studies.

RESULTS

Study Selection

The literature search yielded 330 references. Of these,
312 were excluded on the basis of title and abstract. A
further 13 were excluded for failing to meet our eligibility
criteria: eight studies were not RCTs****4%-33; four did not
use incentives as the central component54'5 7. and in one the
incentives were part of a multifaceted intervention that did
not allow analysis of the impact of incentives in isolation.’®
The final pool of five articles reported results from four
independent studies.>* %

Description of Included Studies and
Interventions

Details of the studies included in the review are
shown in Table 2. All four studies were based in the
United States, with publication dates ranging from 1993
to 2001. They ranged in aims and settings from increas-
ing consumption of fruit and vegetables via farmers’
markets®® to increasing low-fat food choices in school
and workplace vending machines® to promoting weight
loss in the community.®"°* The type of incentive varied
between studies, from price decreases on low-fat snacks
in vending machines® to farmers’ market coupons for
fruit and vegetables® to a range of financial rewards or
free food provision.®'*®* The goal of the incentives was
either to facilitate the adoption of the desired behavior/
outcome by reducing a financial barrier (e.g., farmers’
market coupons,60 price discounts,”® or free f00d61'63) or
to reward the adoption or maintenance of a behavior/
outcome (e.g., payment contingent on weight loss®' ).

All four studies reviewed found a positive effect of
incentives on healthy eating or weight loss compared
with the control condition. Jeffery et al.®"***> examined
weight loss in 202 overweight adults randomized to no
treatment (control), standard behavioral treatment (SBT),
SBT plus free food, SBT plus monetary incentives, or
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SBT plus free food and incentives for 18 months. All
groups were evaluated at 6, 12, and 18 months. The key
outcome of interest was mean body mass index (BMI).
Controls could do whatever they wished to lose weight
on their own, but received no active intervention. SBT
comprised group behavioral counseling weekly for the
first 20 weeks and then monthly, with weekly weigh-in
sessions. SBT participants were given individualized
goals for weight loss, calorie intake, and exercise. The
free food group received SBT, meal plans, and free
prepackaged meals for five breakfasts and dinners each
week. The incentives group received SBT and a weekly
cash payment. The level of the cash incentive (range
$2.50 to $25/week) was contingent on the amount of
weight lost in relation to an individualized weight loss
goal. The fifth group received a combination of SBT,
meal plans, and free prepackaged meals plus monetary
incentives. All intervention groups showed greater
weight loss compared with the control group. Differ-
ences between intervention groups were small but fa-
vored groups with free food provision. At 18 months,
reduction in mean BMI for the control group was 0.21
kg/m?, 1.75 kg/m? for SBT, 2.49 kg/m? for SBT plus
food provision, 1.49 kg/m? for SBT plus incentives, and
2.31 kg/m? for participants receiving SBT plus food
provision plus incentives (Table 2).°! Attendance at
treatment sessions and completion of self-monitoring
food diaries were also greater in the two food-provision
groups than in the SBT or SBT plus incentives groups.®’

An ancillary study followed up 177 (88%) of the
participants at 30 months (12 months after completion of
the active interventions),®* and the effect of food provi-
sion did not persist at 30 months. Weight changes ob-
served from baseline to 30 months (12 months after
active intervention completion) were a 0.6-kg gain
(SD = 5.3) in the control group, a 1.4-kg loss (SD = 7.2)
in the SBT group, a 2.2-kg loss (SD = 6.6) in the SBT
plus food group, a 1.6-kg loss (SD = 5.5) in the SBT
plus incentives group, and a 1.6-kg loss (SD = 6.3) in the
SBT plus food plus incentives combined group (treat-
ment effect vs. control F(4,157) = 0.87; P > 0.45)
(Table 2). All active treatment groups gained weight
gradually after 6 months, with a convergence in mean
weight loss toward the control group once formal treat-
ment was withdrawn at 18 months.®*

Possible mechanisms by which food provision ex-
erted beneficial effects in the active treatment period
were explored in a further study by Wing et al.®* Over-
weight adults (N = 163) were randomized to receive
SBT (group 1), SBT plus structured meal plans (food
types, portion sizes) and grocery lists (group 2), SBT
plus meal plans and partially funded food (group 3), or
SBT plus meal plans and free food (group 4). Weight
losses (mean = SD) from baseline to 6 months were:
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80*6.2,12.0 =72,11.7 £ 54, and 11.4 = 6.5 kg for
groups 1 to 4, respectively. The overall treatment effect
on weight loss was statistically significant (F(3,143) =
30.4; P < 0.03; no measure of precision reported).
Weight loss among the SBT-only group was significantly
less than that for all other treatment groups, which did
not significantly differ from each other at 6 or 12 months
follow-up. Notably, the level of weight loss in the food
provision groups did not differ significantly from those
receiving SBT plus structured meal plans and grocery
lists, suggesting that no further benefit was derived from
food provision.®?

French et al.’® examined the effects of price reduc-
tion and point-of-purchase promotion of low-fat snacks
on the sales of low-fat and regular vending machine
snacks at 12 workplaces and 12 schools over a 12-month
period. Using a two (setting: workplace, school) by four
(pricing: equal between low-fat and regular snacks and
low-fat snack price reduction by 10%, 25%, and 50%) by
three (promotion: none, labeling of low-fat snacks, and
labeling of low-fat snacks plus vending machine signs)
factorial design, each site was randomly allocated a
sequence of 12 intervention arms. Each arm was imple-
mented in all machines at the site for a 4-week period.
Price reductions were associated with significant in-
creases in the percentage of low-fat snack sales
(F(3,66) = 156.89; P < 0.01). The percentage of low-fat
snack sales increased by 9%, 39%, and 93%, respec-
tively, when prices were reduced by 10%, 25%, and
50%.%° Price reductions of 25% and 50% were associ-
ated with significant increases in the absolute number of
low-fat snacks sold relative to the 10% price reduction
and equal price conditions. Price reduction had a statis-
tically significant effect on sales volumes (F(3,66) =
11.01; P < 0.001). Mean total sales volumes were
significantly greater in the 50% price reduction condition
compared with the three other conditions.’® Vending
machine profits were not shown to differ significantly by
price conditions, with profits of $494, $466, $442, $480
for equal price and 10%, 25%, and 50% for price reduc-
tion conditions, respectively.>

Provision of farmers’ market coupons to 564 low-
income women significantly increased self-reported fruit
and vegetable consumption. Study participants were re-
cruited from two existing community nutrition programs
that served low-income women and children primarily
through the provision of regular food packages, coupons
for fruits and vegetables, and education. Participants
were assigned to one of four intervention arms: 1) edu-
cation on fruit and vegetables (tailored to action stage of
change); 2) coupons (value $20); 3) combination of
coupons plus education; or 4) no intervention (control).
Groups 1 and 3 were randomly assigned; assignment to
the no-intervention or coupon-only groups was contin-
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Table 2. Summary of Studies Included in a Review of Randomized, Controlled Trials on the Effectiveness

of Monetary Incentives in Modifying Dietary Behavior

Study Population

Intervention

Jeffery original
study 1993°
and follow-up
at 30 months in
1995%*

202 participants (101 males and 101
females) living in US communities
(two centers) recruited through
newspaper advertisements

Eligibility criteria: 25-44 years of age,
14-32 kg overweight, non-smokers,
free of serious disease, able to
exercise, not taking any
medications, not on special diets or
allergic to any foods, less than 3
alcoholic drinks per day

Study participants were predominantly
white, 35-40 years of age, and
relatively well-educated

Five intervention arms (20% randomly assigned to each
arm, no power calculation reported):

1) Control: no intervention

2) SBT: weekly group sessions for 20 wks, followed
by monthly sessions and weekly weigh-ins for 18
months; assigned calorie goal, food intake record,
dietary advice, and exercise goals given

3) SBT plus food provision (5 breakfasts and dinners/
wk) calorie controlled, food provided free of charge

4) SBT plus incentives (payments of up to $25/wk for
reaching weight loss goals and maintaining)

5) SBT plus food provision plus incentives

8 months of intervention, 12 months of follow-up post
intervention

168 females living in US communities
recruited through newspaper
advertisements

Eligibility criteria: 15-55 years, 30-70
Ib overweight, not pregnant or
planning to become pregnant in
next 18 months, free of medical
conditions that would preclude
participation in diet and exercise
program

Wing, 1996%

Four intervention arms:

1) SBT—weekly group sessions of 20 people for 26
wks

2) SBT plus structured meal plans and grocery lists

3) SBT plus structured meal plans and grocery lists
plus food provision where participants required to
share food costs (contributing fixed amount of $25
per week)

4) SBT plus structured meal plans and grocery lists
plus food provided free of charge

French, 2001°° Unit of observation was vending
machine sales; sites were selected
from a convenience sample of
customers of a large vending
machine service company in the
midwestern US; sites were selected
for geographic and demographic
diversity

12 schools and 12 worksites in the US
in the Minneapolis-St. Paul,
Minnesota area selected for
demographic and geographic
diversity

Four levels of pricing (equal, 10% reduction, 25%
reduction, 50% reduction) X 3 levels of promotion
(none, label only, label plus sign) X 2 settings
(workplace or school); the 12 treatment conditions
were implemented at each of the 24 sites in a
randomly assigned sequence; each treatment
condition remained in effect in all vending machines
at given site for a 4-week period

Vending machines at 12 school and 12 worksites
stocked with low-fat snacks (17% of the machine
inventory); prices on the low-fat snacks were
reduced relative to the higher fat snacks

12 months of intervention

Anderson, 2001°° 669 low-income females recruited
from two nutrition assistance
programs (WIC and CSFP) in
communities in the US (a Michigan
farmers’ market)

564 participants completed the pretest;
455 completed the post-test

Participants completing the post-test
were: 43% African-American, 49%
Causian, and 7.3% other; their
mean age was 29.5 years and 49%
had high school education or less

Four study arms:

1) Nutrition education only

2) Farmers’ market coupons ($20 coupon plus either
$5 cash if CSFP participant or $10 cash if WIC
participant)

3) Nutrition education plus coupons

4) No intervention

Nutrition education was based on stage of change; key
components included health, seasonality, storage,
buying power, and fruit and vegetable preparation

CSFP, Commodity Supplemental Food Program; F&V, fruits and vegetables; SBT, standard behavioral therapy; WIC, Women,

Infants, and Children program.
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Outcome Measures/Study Length

Main Findings

At 6, 12, and 18 months:

1) Weight loss (anthropometric measures BMI,
skinfolds)

2) Food diaries: daily caloric intake for first 20 wks
then 1 wk per month

3) Exercise recall: distances walked/cycled

4) Perceived barriers to adherence (15-item
questionnaire)

5) Eating behavior inventory

6) Nutritional knowledge

7) Attendance at group treatment/weigh-ins

At 30 months:

Weight loss (anthropometric measures BMI, skinfolds)

Study length: 30 months

Mean BMI change from baseline by intervention group:

6mo 12mo 18 mo
Control -04 —-05 -0.21
SBT =27 —195 —1.75
SBT + FP —2.83 —32 249
SBT +1 —-38 —185 —1.49
SBT+1+FP —387 —297 —

The effect of food provision (FP) did not persist when
participants were assessed at 30 months (12 months post
completion of the active intervention, i.e. no ongoing
provision of food)

At baseline and at end of week 26:

1) BMI (kg/m?)

2) Barriers to adherence

3) Dietary intake (block food frequency
questionnaire)

4) Food stored at home

5) Eating patterns

6) Diet, exercise and weight loss knowledge

7) Physical activity (Paffenbarger Physical Activity
Recall)

Study length: 12 months

At 26 weeks (n = 148):

Weight loss for group 1 (8.0 = 6.2 kg) was significantly less
than for groups 2-4 (12.0 £ 7.2, 11.7 = 54, 11.4 = 6.5
kg, respectively) (F(1, 140) = 8.97; P < 0.003); however,
there was no significant difference between treatment
groups 2—4, suggesting that providing food (free or with
payment) did not further increase weight loss over that
attained by provision of meal plans and grocery lists

At 1 year follow-up (n = 146):

The average weight loss from baseline to one year was 3.3,
6.9, 7.5, and 6.6 kg for groups 1-4, respectively; again,
significantly poorer long-term weight losses were seen in
group 1 than in the remaining treatment groups (P <
0.02), however, groups 2—4 did not differ from each other

1) The unit of analysis was sales per site (pooled
across all machines at the site)

2) Percentage of low-fat snacks sold under each
price reduction condition

3) Snack sales volumes

4) Average monthly profits per machine

Study length: 12 months

Price reduction of low-fat items was associated with
significant increase in percentage of these items
purchased; items reduced by 10%, 25%, and 50% resulted
in an increased percentage of low-fat snack sales of 9%,
39%, and 93%, respectively (measures of precision not
reported)

Participants receiving coupons were more likely to have
reported visiting the farmers market during the
intervention (OR = 69.9; P < 0.001, no measure of
precision reported)

Coupons were found to significantly increase self-reported
consumption of fruit and vegetables

Self-administered questionnaires pre- and post-
intervention assessing attitudes about fruit and
vegetable consumption and intake of F&V

Records of redemption of coupons by farmers,
indicative of client use

Study length: 2 months

Nutrition Reviews®, Vol. 64, No. 12
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gent on the timing of the client’s appointment and the
community program. Cash incentives of between $5 and
$10 were provided for participation in data collection for
those in groups 2 and 3. Pre- and post-intervention
self-administered questionnaires assessed intervention
effects on attitudes to fruit and vegetable consumption
and self-reported intake of fruit and vegetables. Receipt
of coupons was associated with a significantly increased
likelihood of reporting attendance at a farmers’ market
(odds ratio [OR] = 69.91; P < 0.001; confidence interval
[CI] not reported) and significant positive changes in self-
reported fruit and vegetable consumption (F(3,441) = 6.33;
effect size = 0.04 [the percent of variance in multivariate
outcomes explained by each factor]; P < 0.01) and signif-
icant positive effects on the belief that vegetables are more
costly than other foods (directional ¢ test = 2.23; P < 0.05;
CI not reported) (Table 2).0

Quality

Study quality was assessed against the stated crite-
ria, however, no attempt was made to assign a formal
rating. A number of methodological limitations common
to the reviewed studies were identified (Table 3). Most of
the studies had small samples, particularly given the
large number of intervention groups in most of
them,>*°'%* and none reported prior power calculations
to justify the sample size. The methods of randomization,
allocation concealment, blinding of delivery of interven-
tions, and blinding of data collection/analysis were not
explicitly reported in any of the published articles. Mea-
sures of precision (e.g., 95% confidence intervals or
standard deviations) were not reported for relevant anal-
yses in Jeffery et al.%! or Anderson et al.,®® and were only
shown graphically in French et al.>® Additional data and
information on these methodological processes were not
able to be sourced from the listed corresponding authors
upon request.’®®! In general, attrition in the reviewed
studies was low.

Further methodological limitations unique to the
individual studies reviewed are summarized in Table 3
and discussed herein. In Anderson et al.,°” the coupons-
only group was recruited from a different center than the
other study groups, and the no-intervention and coupon-
only intervention groups were not randomized, contrib-
uting to differential baseline characteristics and selection
bias. Furthermore, there was systematic disparity in the
amounts of cash (ranging from $5 to $10) received by
participants for participation in data collection between
study centers and in the timing of when the cash incen-
tives were received between study groups.®® There were
significant differences between completers and non-com-
pleters, with completers more likely to have transporta-
tion to the market, to have more education, to not be
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pregnant, to have received farmers’ market coupons in
previous years, and to believe it to be less of a bother to
prepare fruits and vegetables. Results in this study were
primarily based on self-reported dietary change and thus
may be subject to measurement and reporting biases.
Because the outcome measure was the change in low-fat
snack vending machine sales in the study by French et
al.,” it was not possible to determine if increases in sales
represented substitution of a regular snack with a low-fat
snack, new customer sales, or increases in the number of
purchases by existing customers.

Jeffery et al.%! restricted the analysis to those who
completed all assessment sessions (n = 160 or 79%), so
this was not an intention-to-treat analysis, which would
have created a positive bias in reported results. Sample
size was relatively small given five intervention arms,
and it is likely that the sample size was not adequate to
detect differences between intervention groups. The au-
thors postulate that the level of incentive (up to $25/
week) may have been insufficient to favor weight loss
behaviors. Thus, it would have been useful to report the
socioeconomic status of participants and the mean level
of contingent payment received per week.®’

DISCUSSION

This review describes the evidence from published
RCTs on the impact of monetary incentives on the
modification of dietary behavior. There are only a small
number of studies addressing this issue using an RCT
design. The reviewed studies suggest that incentives
have a positive effect on both food purchasing patterns
and weight loss. The evidence in support of sustained
positive effects is more tenuous. The small number of
relevant studies precludes conclusions regarding the op-
timal characteristics level or form of an incentive to
achieve effect, particularly in diverse populations of
variable age, socioeconomic status, education level, or
ethnicity, or among a broad range of settings (e.g.,
supermarkets, schools, workplaces). Only one study de-
scribed evidence of a dose-response relationship accord-
ing to the magnitude of price reduction.’® Furthermore,
to date, there have been no studies exploring whether
there is a differential effect of incentives according to
socioeconomic or ethnic group, or measuring the cost-
effectiveness of such schemes.

This review provides a useful synthesis of RCT
evidence on the effect of monetary incentives on dietary
behavior and facilitates identification of future research
opportunities. However, some important caveats must be
acknowledged when interpreting our findings. While a
comprehensive search of electronic databases and pub-
lished literature was undertaken, we found only a small
number of published RCTs in this area, and these were of
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variable quality. The included trials also exhibited con-
siderable heterogeneity of study populations, settings,
types of incentives, and reported outcome measures, thus
precluding the pooling of data for a meta-analysis and
hampering the ability to draw comparisons. The review
is also likely to be subject to some publication bias since
positive study findings are more likely to be published.

The four trials reviewed had some methodological
limitations. Short study durations limit the ability to
demonstrate that behavior change or weight loss was
sustained. The maximum intervention period was 18
months, with only one study incorporating a follow-up
assessment at 30 months (12 months post intervention).®?
In addition, it was not possible to determine the potential
for widespread application of incentive-based dietary
interventions because none of the trials explicitly mea-
sured cost-effectiveness of the interventions or evaluated
the potential impact on the wider food industry. Some of
the trials were relatively small, particularly given the
number of intervention groups involved. The trials by
Jeffery et al.°"? only included 40 or 41 participants in
each intervention group, and this sample size may not
have been adequate to detect significant differences be-
tween intervention groups. These studies were included
in the review principally because they included a mon-
etary incentive arm. However, the free food provision
arms are not directly comparable to other forms of
monetary incentives considered in this review. While
providing prepackaged food free of charge reduces the
economic barrier of food cost, it has additional effects
such as providing meal structure through fixed food
availability, meal plans, and portion control, and has a
convenience/labor-saving component.®® All of the trials
included in the review were carried out in the United
States, so the findings may not be generalizable to
countries with different socioeconomic, sociocultural,
and political environments. Finally, no studies examined
whether there were differential effects of incentive-based
interventions on dietary behavior in population sub-
groups by socioeconomic status or ethnic group.

Incentives that reduce economic barriers, such as
differential price structures, are likely to have greater
utility in encouraging healthy food choices at the popu-
lation level, more so than more individually focused
incentives in the form of contingent payments, coupons,
or food provision. Population-based strategies aim to
create environments that favor healthier choices for
whole populations, and are often considered to be wider
reaching and more sustainable than individually focused
interventions.*%

In general, the key findings of this review support
those of similar reviews of incentive-based interventions
across a wider scope of health outcomes and study
methodologies.*®*” Kane et al.***’ undertook a struc-
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tured review of economic incentives in health, examining
47 studies of varying methodologies (observational and
RCTs). Overall, their review reports a positive effect of
incentives 73% of the time. Twenty-three of the 47
studies considered outcomes that required sustained be-
havior changes such as increasing exercise, quitting
smoking, and losing weight. Incentives varied in form
ranging from lotteries, gifts, cash incentives, and cou-
pons to those involving active reinforcement or the
opportunity to avoid negative consequences. The review
concluded that economic incentives appear to be effec-
tive in the short term for simple, well-defined, finite
outcomes, but further clarity is needed to determine the
characteristics of incentives to sustain long-term behav-
ior modification. Giuffrida and Torgerson*’ conducted a
systemic review of 11 RCTs, and found that financial
incentives promoted patient compliance better than other
intervention strategies or control conditions in 10 of the
11 studies.

Overall, even when considering a broader scope of
health behaviors, there remains a paucity of studies
analyzing cost-effectiveness,*® the potential differential
effect of incentives on low-income populations, and
sustainability of behavior changes.*>**¢

The RCT evidence from French et al.>® on pricing
strategies is consistent with a number of observational
studies employing pre-test/post-test study designs under-
taken by the same authors.**** Across a variety of
community settings and targeted food types, positive
effects of relative price reductions for healthy food on
nutrition knowledge and changes in healthy food choices
have been reported. A 50% reduction in the price of
low-fat vending machine items significantly increased
the proportion of these items purchased from 25.7% to
45.8%, returning to 22.8% on withdrawal of the dis-
count.*? In an office cafeteria setting, fruit and salad
purchases increased 3-fold during a 3-week intervention
combining an increase in the number of fruit choices and
a 50% discount on both fruit and salads (comparative to
baseline and withdrawal of the price reduction).’* Sim-
ilarly, 50% price reductions on fruit, baby carrots, and
salads in two secondary school cafeterias were associ-
ated with a 4-fold increase in sales of fruit and a 2-fold
increase in sales of baby carrots during the 3-week price
reduction period (compared with baseline and with-
drawal of price reduction).*?

The impact of lowered prices, health information,
and their combination on the purchase of targeted
healthy food items were compared in a restaurant setting
over a 14-week period by Horgen and Brownell** using
an pre-/post-test design with six periods: 1) an initial
baseline, 2) a price-decreased intervention, 3) an interim
baseline, 4) a health information intervention, 5) a com-
bination of price decreases and health message interven-
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Table 3. Quality Assessment of Studies Included in a Review of Randomized, Controlled Trials on the
Effectiveness of Monetary Incentives to Modify Dietary Behavior

Author

Quality

Baseline Characteristics

Randomization

Allocation
Concealment

Jeffery original
study 1993°
and follow-up
at 30 months in
19952

25-44 years of age, mean age 37.5 yrs;
mean BMI 31; 14-32 kg overweight;
mean weight at entry 89.8 kg

Across all groups, an average of 42% of
participants did not graduate from
college

No significant differences detected
between groups indicating
randomization was effective in
producing comparable treatment
groups

Randomized, stratified by gender
and center (2 study centers);
method of randomization not
described

Not specified

Wing, 1996%

Average age 41.3 = 7.4 yrs; BMI 32.2
+ 2.3 kg/m?

Baseline characteristics of participants
post-randomization were similar with
the exception of those in the free food
arm (group 4), who were marginally
less likely to have attended college or
beyond (46% vs. 56%, 59%, and 65%
for study groups 3, 2, and 1, respectively)

Method of randomization not
described

Not specified

French, 2001°°

Not described

Sequence of treatment conditions
randomly assigned

Method of randomization not
described.

Not specified

Anderson, 2001

Pre-existing differences between the
WIC and CSFP groups on eight
variables: attitudes toward F&V, F&V
intake, household size, number of
children, age, smoking status, whether
women were in paid employment,
whether women were pregnant or
lactating

Study not fully randomized; WIC
participants were randomly
assigned in April-May to
either coupons and education
or education only; the no-
intervention group was not
randomly assigned and
recruited from WIC in June;
the coupon-only group was not
randomly assigned and
recruited from CSFP in June

Not specified

CSFP, Commodity Supplemental Food Program; F&V, fruits and vegetables; WIC, Women, Infants, and Children program.

526

Nutrition Reviews®, Vol. 64, No. 12



Quality

Blinding

Follow-up

Intention-to-treat

Participants and study staff delivering
intervention not blinded

Not specified if data collection or
analysis was blinded

Attrition low, with 85%-89% of

participants attending 6-, 12-,
and 18-month assessments.

Attrition by treatment group:

Group 1: 70%
Group 2: 65%
Group 3: 90%
Group 4: 85%
Group 5: 83%

Incomplete data were analyzed in
two ways: first, analysis was
restricted to subjects who
attended all sessions; second, they
included all subjects who were
present at the 18-month follow-up
and interpolated missing data
from adjacent values; the results
of these two approaches were
very similar, so they based
reported results on complete
cases only (not intention-to-treat)

Blinding to staff implementing the
intervention not possible; not
specified if data collection or
analysis was blinded

Attrition was low at 26 weeks,

with 91% (n = 148 of 163) of
participants completing
assessments; no significant
difference in the proportion of
completers was seen by
treatment group

At one year, data were obtained

for 146 (90%) participants.

At 26 weeks:

Not explicitly stated.

At 1 year:

Two participants were excluded
from the analysis, one who
became pregnant and one who
had major surgery; the
remaining 144 subjects were
evenly distributed among the
four treatment groups

Blinding to staff implementing the
intervention not possible; not
specified if data collection or
analysis was blinded

Two sources of missing data

1)

2)

described:

Data not available from one
school site that discontinued
participation in the study after
3 months; a new similar school
was recruited to take part

Data missing in two site-
treatment condition
combinations (out of total of
288)

Regression imputation used to
address missing data from the
two site-treatment condition
combinations; based on both
fixed and random effects, data
was predicted for the two
missing cells

Reported results are based on the
original unbalanced data,
however, as the estimates were
very similar to the imputed data

Participants and study staff delivering
intervention were not blinded

Variations in the timing and amount of
cash incentives paid for data
collection; pattern of incentives was
based on budgetary reasons and
staff recommendations whereby
CSFP participants given $20 in
coupons and $5 cash, whereas WIC
participants given $20 coupons and
$10 cash; the authors note that these
variations could have differentially
influenced outcomes

Blinding of data collection and
analysis not specified

Attrition 19.3%, with 455 of 564

participants completing the post
test; compared with participants
who did not return, those
completing the post test were
significantly more likely to have
transportation to the farmers’
market, have a higher education,
not be pregnant, have received
farmers’ market coupons in the
past and believe it to less of a
bother to prepare F&V

Redemption of coupon data was

available for 94% of participants

Not specified
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tion, and 6) a final baseline. Price decreases of approx-
imately 20% to 30% were associated with significantly
increased sales of some targeted healthy food items
above the initial baseline compared with control items.**
While these findings are promising, they are derived
from non-randomized studies, so it is possible (although
unlikely) that the effects reported were due to variables
other than the intervention.

The small number of RCTs with a focus on dietary
outcomes identified in this review prohibited consider-
ation of the effect of the incentive characteristics. Two
modeling approaches have suggested that disincentives
in the form of food taxes may be regressive. That is, an
increase in the price of food disproportionately burdens
those who are socioeconomically disadvantaged. This
may arise because the proportion of the total budget
allocated to food tends to decrease with increasing in-
come, and there is evidence that those on lower incomes
are more price sensitive.®*®® Conversely, subsidies on
healthier foods could favor socioeconomically disadvan-
taged populations. However, since the findings were
derived from modeling studies rather than actual evalu-
ated interventions, they cannot be considered conclusive.

Policy Implications

Modification of dietary behavior at the population
level necessitates a multifaceted approach of which in-
centive-based strategies are a potentially valuable com-
ponent.”*®® Parallels have been drawn between the use
of incentive-based strategies in effective tobacco control
and methods to improve diet and physical activity.”®”!
However, there are well-documented differences that
limit the validity of such comparisons, including the fact
that food is a basic need, the diversity of food products
and producers, the importance of public health institu-
tions working collaboratively with the food industry,*'
and the relative price inelasticity of demand of most food
in contrast to alcohol and tobacco products.®® Fiscal food
policies such as subsidies and taxes to influence food
purchasing behavior have been advocated by several key
bodies, including the UK House of Commons’ Health
Select Committee’> and the World Health Organiza-
tion.”> Commonly suggested fiscal approaches include:
taxes on specific foods’*’%; exemption from a goods and
service tax (GST) or value added tax (VAT)*75; a
voucher system targeted to high-risk groups,™ and the
provision of incentives to the food industry for the
production and marketing of healthier food products.?**
Considerable challenges with implementation and sus-
tainability of incentive-based policies may be antici-
pated. Contributing to such challenges are the complex-
ity of the food industry, the feasibility and sustainability
of a funding mechanism to lower prices of healthier
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foods, and the need for substantial commitment to such a
policy from central governments and the food industry.
Targeted subsidies and taxation of foods are likely to
meet with opposition from the food industry,® poten-
tially limiting implementation. It is important that any
adoption of fiscal food policies minimizes, or at the very
least does not exacerbate, existing inequalities in nutri-
tion-related health determinants and outcomes.

Future Research

A number of research imperatives are highlighted in
this review. There is a clear need for further RCTs to
measure the effectiveness of pricing strategies for dietary
modification, particularly for socioeconomically disad-
vantaged and ethnically diverse populations, who typi-
cally experience higher rates of nutrition-related dis-
eases. Future RCTs should explicitly assess the cost-
effectiveness of incentive-based interventions and should
be of sufficient size and duration to assess adoption and
maintenance of healthier dietary behaviors. Trials assess-
ing the effects of varying levels of price differentials on
healthy food choices also merit further attention. Trials
should ideally be guided by the CONSORT statement’’
when reporting findings to better facilitate assessment of
trial quality and data required for meta-analysis.

CONCLUSIONS

In conclusion, RCT research evidence to date sug-
gests that monetary incentives are a promising strategy to
encourage healthier food choices and to modify dietary
behavior. However, there are no data available on the
impact of incentives on the dietary behavior of socioeco-
nomically and ethnically diverse populations, on the
form and level of incentive necessary to effect sustained
dietary change, or on the cost-effectiveness of incentive
strategies. Further research using robust, randomized
trial designs is needed to address the remaining evidence

gaps.

ACKNOWLEDGEMENTS

We are grateful to the research fellows and biostat-
isticians at the Clinical Trials Research Unit for peer
review of an early draft of this paper. This paper was
completed as part of the Supermarket Healthy Options
Project (SHOP) feasibility study, which was funded by
the Health Research Council of New Zealand and the
National Heart Foundation of New Zealand. J.W. was
partially funded by the Population Health Trust of the
New Zealand Branch of the Australasian Faculty of
Public Health.

Nutrition Reviews®, Vol. 64, No. 12



REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ministry of Health. Tracking the Obesity Epidemic:
New Zealand 1997-2003. Wellington: Ministry of
Health; 2004.

Flegal KM, Carroll MD, Ogden CL, Johnson CL.
Prevalence and trends in obesity among US adults,
1999-2000. JAMA. 2002;288:1723-1727.

World Health Organization, World Health Report
2002. Reducing Risks, Promoting Healthy Life. Ge-
neva: World Health Organization; 2002.

World Health Organization. Obesity: Preventing and
Managing the Global Epidemic. Geneva: World
Health Organization; 2000.

Ministry of Health. Healthy Eating-Healthy Action:
Oranga Kai-Oranga Pumau: A Strategic Framework.
Wellington: Ministry of Health; 2003.

Hider PN. Environmental interventions to reduce
energy intake or density: A critical appraisal of the
literature. NZHTA Report. 2001;4(2):1-69.

French SA. Pricing effects on food choices. J Nutr.
2003;133(3):841S5-843S.

Glanz K, Basil M, Maibach E, Goldberg J, Snyder D.
Why Americans eat what they do: taste, nutrition,
cost, convenience, and weight control concerns as
influences on food consumption. J Am Diet Assoc.
1998;98(10):1118-1126.

Lennernas M, Fjellstrom C, Becker W, et al. Influ-
ences on food choice perceived to be important by
nationally representative samples of adults in the
European Union. Eur J Clin Nutr. 1997;51(suppl! 2):
S8-S15.

Sullivan C, Oakden J, Young J, et al. Pulp Fiction—-
The Facts Harvested: A Study of New Zealanders’
Physical Activity and Nutrition. Wellington: AC
Nielsen; 2004.

Russell DG, et al. NZ Food: NZ People. Key Results
of the 1997 National Nutrition Survey. Wellington:
Ministry of Health; 1999.

Lloyd HM, Paisley CM, Mela DJ. Barriers to the
adoption of reduced-fat diets in a UK population.
J Am Diet Assoc. 1995;95(3):316-322.

Swinburn BA, Walter L, Ricketts H, et al. The deter-
minants of fat intake in a multi-ethnic New Zealand
population. Fletcher Challenge—University of Auck-
land Heart and Health Study Management Commit-
tee. Int J Epidemiol. 1998;27(3):416-421.

James WP, Nelson M, Ralph A, Leather S. Socio-
economic determinants of health. The contribution
of nutrition to inequalities in health. BMJ. 1997;
314(70983):1545-1549.

Drewnowski A, Specter SE. Poverty and obesity:
the role of energy density and energy costs. Am J
Clin Nutr. 2004;79(1):6-16.

Drewnowski A, Darmon N. Food choices and diet
costs: an economic analysis. J Nutr. 2005;135(4):
900-904.

Darmon N, Ferguson EL, Briend A. A cost constraint
alone has adverse effects on food selection and
nutrient density: an analysis of human diets by linear
programming. J Nutr. 2002;132(12):3764-3771.
Kirkpatrick S, Tarasuk V. The relationship between
low income and household food expenditure pat-
terns in Canada. Public Health Nutr. 2003;6(6):589—
597.

Nutrition Reviews®, Vol. 64, No. 12

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Parnell WR, Reid J, Wilson NC, McKenzie J, Russell
DG. Food security: is New Zealand a land of plenty?
N Z Med J. 2001;114(1128):141-145.

Turrell G, Hewitt B, Patterson C, Oldenburg B,
Gould T. Socioeconomic differences in food pur-
chasing behaviour and suggested implications for
diet-related health promotion. J Hum Nutr Diet.
2002;15:355-364.

Turrell G, Blakely T, Patterson C, Oldenburg B. A
multilevel analysis of socioeconomic (small area)
differences in household food purchasing behav-
iour. J Epidemiol Community Health. 2004;58(3):
208-215.

Darmon N, Briend A, Drewnowski A. Energy-dense
diets are associated with lower diet costs: a com-
munity study of French adults. Public Health Nutr.
2004;7(1):21-27.

Wilson N, Mansoor O. Food pricing favours satu-
rated fat consumption: supermarket data. N Z Med
J. 2005;118(1210):1338.

Drewnowski A, Darmon N, Briend A. Replacing fats
and sweets with vegetables and fruits—a question
of cost. Am J Public Health. 2004;94(9):1555-1559.
World Health Organization. Technical Report Series
916: Diet, Nutrition and the Prevention of Chronic
Diseases: Report of a Joint FAO/WHQ Expert Com-
mittee. World Geneva: World Health Organization;
2003.

World Health Organization. The Adelaide Recom-
mendations: Healthy Public Policy. Geneva: World
Health Organization; 1988.

Yach D, Hawkes C, Epping-Jordan JE, Galbraith S.
The World Health Organization’s Framework Con-
vention on Tobacco Control: implications for global
epidemics of food-related deaths and disease. J
Public Health Policy. 2003;24(3/4):274-290.
Jacobson MF, Brownell KD. Small taxes on soft
drinks and snack foods to promote health. Am J
Public Health. 2000;90(6):854-857.

Nestle M, Jacobson MF. Halting the obesity epi-
demic: a public health policy approach. Public
Health Reports. 2000;115(1):12-24.

Caraher M, Cowburn G. Taxing food: implications
for public health nutrition. Public Health Nutr. 2005;
8(8):1242-1249.

Jain A. What Works for Obesity? A Summary of the
Research Behind Obesity Interventions. London:
BMJ Publishing Group; 2004.

Jeffery RW, Wing RR, Thorson C, Burton LR. Use of
personal trainers and financial incentives to in-
crease exercise in a behavioral weight-loss pro-
gram. J Consult Clin Psychol. 1998;66(5):777-783.
Jason LA, Jayaraj S, Blitz CC, Michaels MH, Klett
LE. Incentives and competition in a worksite smok-
ing cessation intervention. Am J Public Health.
1990;80(2):205-206.

Jason LA, McMahon SD, Salina D, et al. Assessing
a smoking cessation intervention involving groups,
incentives, and self-help manuals. Behav Ther.
1995;26(3):393-408.

Curry SJ, Wagner EH, Grothaus LC. Evaluation of
intrinsic and extrinsic motivation interventions with
a self-help smoking cessation program. J Consult
Clin Psychol. 1991;59(2):318-324.

Donatelle RJ, Prows SL, Champeau D, Hudson D.

529



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

530

Randomised controlled trial using social support
and financial incentives for high risk pregnant smok-
ers: significant other supporter (SOS) program. Tob
Control. 2000;9(suppl 3):11167-11169.

Yokley JM, Glenwick DS. Increasing the immuniza-
tion of preschool children; an evaluation of applied
community interventions. J Appl Behavior Anal.
1984;17:313-325.

Doody MM, Sigurdson AS, Kampa D, et al. Ran-
domized trial of financial incentives and delivery
methods for improving response to a mailed ques-
tionnaire. Am J Epidemiol. 2003;157(7):643-651.
Halpern SD, Ubel PA, Berlin JA, Asch DA. Random-
ized trial of 5 dollars versus 10 dollars monetary
incentives, envelope size, and candy to increase
physician response rates to mailed questionnaires.
Med Care. 2002;40(9):834 -839.

Popkin BM. Using research on the obesity pan-
demic as a guide to a unified vision of nutrition.
Public Health Nutr. 2005;8(6A):724-729.
McLaughlin EW. The dynamics of fresh fruit and
vegetable pricing in the supermarket channel. Prev
Med. 2004;39(suppl 2):S81-S87.

French SA, Jeffery RW, Story M, Hannan P, Snyder
MP. A pricing strategy to promote low-fat snack
choices through vending machines. Am J Public
Health. 1997;87(5):849-851.

French SA, Story M, Jeffery RW, et al. Pricing strat-
egy to promote fruit and vegetable purchase in high
school cafeterias. J Am Diet Assoc. 1997;97(9):
1008-1010.

Horgen KB, Brownell KD. Comparison of price
change and health message interventions in pro-
moting healthy food choices. Health Psychol. 2002;
21(5):505-512.

Warner KE, Murt HA. Economic incentives for
health. Annu Rev Public Health. 1984;5:107-133.
Kane RL, Johnson PE, Town RJ, Butler M. A struc-
tured review of the effect of economic incentives on
consumers’ preventive behavior. Am J Prev Med.
2004;27(4):327-352.

Giuffrida A, Torgerson DJ. Should we pay the pa-
tient? Review of financial incentives to enhance
patient compliance. BMJ. 1997;315(7110):703-707.
Higgins ST, Heil SH, Solomon LJ, et al. A pilot study
on voucher-based incentives to promote absti-
nence from cigarette smoking during pregnancy
and postpartum. Nicotine Tob Res. 2004;6(6):1015—
1020.

Balsam A, Webber D, Oehlke B. The farmers’ mar-
ket coupon program for low-income elders. J Nutr
Elder. 1994;13(4):35-42.

Cinciripini PM. Changing food selections in a public
cafeteria. An applied behavior analysis. Behavior
Modification. 1984;8(4):520-539.

Emmons KM, Linnan LA, Shadel WG, Marcus B,
Abrams DB. The Working Healthy Project: a work-
site health-promotion trial targeting physical activ-
ity, diet, and smoking. J Occup Environ Med. 1999;
41(7):545-555.

Jeffery RW, French SA, Raether C, Baxter JE. An
environmental intervention to increase fruit and
salad purchases in a cafeteria. Prev Med. 1994;
23(6):788-792.

Webber D, Balsam A, Oehlke B. The Massachusetts

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Farmers’ Market coupon program for low income
elders. Am J Health Promot. 1995;9(4):251-253.
Jeffery RW, French SA. Preventing weight gain in
adults: design, methods and one year results from
the Pound of Prevention study. Int J Obes Relat
Metab Disord. 1997;21(6):457-464.

Jeffery RW, French SA. Preventing weight gain in
adults: The Pound of Prevention study. Am J Public
Health. 1999;89(5):747-751.

Baranowski T, Resnicow M. Gimme 5 fruit, juice,
and vegetables for fun and health: outcome evalu-
ation. Health Educ Behav. 2000;27:96-111.
Zifferblatt SM, Wilbur CS, Pinsy JL, Changing caf-
eteria eating habits. J Am Diet Assoc. 1980;76(1):
15-20.

Kristal AR, Goldenhar L, Muldoon J, Morton RF.
Evaluation of a supermarket intervention to increase
consumption of fruits and vegetables. Am J Health
Promot. 1997;11(6):422-425.

French SA, Jeffery RW, Story M, et al. Pricing and
promotion effects on low-fat vending snack pur-
chases: the CHIPS Study. Am J Public Health.
2001;91(1):112-117.

Anderson JV, Bybee DI, Brown RM, et al. 5 a day
fruit and vegetable intervention improves consump-
tion in a low income population. J Am Diet Assoc.
2001;101(2):195-202.

Jeffery RW, Wing RR, Thorson C, et al. Strengthen-
ing behavioral interventions for weight loss: a ran-
domized trial of food provision and monetary incen-
tives. J Consult Clin Psychol. 1993;61(6):1038—-
1045.

Jeffery RW, Wing RR. Long-term effects of interven-
tions for weight loss using food provision and mon-
etary incentives. J Consult Clin Psychol. 1995;63(5):
793-796.

Wing RR, Jeffery RW, Burton LR, Thorson C,
Nissinoff KS, Baxter JE. Food provision vs struc-
tured meal plans in the behavioral treatment of
obesity. Int J Obest Relat Metab Disord. 1996;20(1):
56-62.

Glanz K, Lankenau B, Foerster S, Temple S, Mullis
R, Schmid T. Environmental and policy approaches
to cardiovascular disease prevention through nutri-
tion: Opportunities for state and local action. Health
Educ Q. 1995;22(4):512-527.

Ammerman AS, Lindquist CH, Lohr KN, Hersey J.
The efficacy of behavioral interventions to modify
dietary fat and fruit and vegetable intake: a review of
the evidence. Prev Med. 2002;35(1):25-41.
Marshall T, Kennedy E, Offutt S. Exploring a fiscal
food policy: the case of diet and ischaemic heart
disease. Commentary: Alternative nutrition out-
comes using a fiscal food policy. BMJ. 2000;
320(7230):301-305.

Leicester A, Windmeijer F. The ‘Fat Tax’: Economic
Incentives to Reduce Obesity. Briefing Note No. 49.
London: The Institute for Fiscal Studies; 2004.
Caraher M, Cowburn G. Taxing food: implications
for public health nutrition. Public Health Nutr. 2005;
8(8):1242-1249.

Seymour JD, Yaroch AL, Serdula M, Blanck HM,
Khan LK. Impact of nutrition environmental in-
terventions on point-of-purchase behavior in

Nutrition Reviews®, Vol. 64, No. 12



70.

71.

72.

73.

adults: a review. Prev Med. 2004;39(suppl 2):
S108-S136.

Yach D, McKee M, Lopez AD, Novotny T. Improving
diet and physical activity: 12 lessons from controlling
tobacco smoking. BMJ. 2005;330(7496):898 —900.
Mercer SL, Green LW, Rosenthal AC, Husten CG,
Khan LK, Dietz WH. Possible lessons from the to-
bacco experience for obesity control. Am J Clin
Nutr. 2003;77(suppl 4):1073S-1082S.

House of Commons Health Select Committee, Obe-
sity. Third Report of Session 2003-04. Volume 1.
London: Stationery Office; 2004.

World Health Organization. The Adelaide Recom-
mendations: Healthy Public Policy. Geneva: World
Health Organization; 1988.

Nutrition Reviews®, Vol. 64, No. 12

75.

76.

77.

Leicester A, Windmeijer F. The ‘Fat Tax’: Economic
Incentives to Reduce Obesity. London: Institute for
Fiscal Studies; 2004.

Diabetes New Zealand and Fight the Obesity Epi-
demic. Cutting the Fat: How a Fat Tax Can Help
Fight Obesity. Nelson: Ecologic Foundation; 2004.
Australian Government: Taxation Office. GST Food
Guide. Canberra: Commonwealth of Australia;
2004.

Moher D, Schulz KF, Altman D; CONSORT Group
(Consolidated Standards of Reporting Trials). The
CONSORT statement: revised recommendations
for improving the quality of reports of parallel-
group randomized trials. JAMA. 2001;285:1987-
1991.

531



