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Abstract

Background.—Although interventions to change nutrition policies, systems, and environments 

(PSE) for children are generally cost-effective for preventing childhood obesity, existing evidence 

suggests that nutrition education curricula, without accompanying PSE changes, are more 

commonly implemented.

Objective.—Estimate the societal costs and potential for cost-effectiveness of three nutrition 

education curricula frequently implemented in U.S. public schools for childhood obesity 

prevention.

Methods.—In 2021, we searched for nutrition education curricula in the SNAP-Ed Toolkit, a 

catalogue of interventions for obesity prevention coordinated by the federal government. Standard 

costing methodologies estimated the societal costs from 2023–2032 of nationwide implementation 

of each identified curriculum. Using the Childhood Obesity Intervention Cost-Effectiveness Study 

(CHOICES) microsimulation model, which projects the costs, healthcare costs saved, and cases of 

obesity prevented for childhood obesity prevention interventions, we conducted threshold analyses 

for each curriculum, estimating the cost per quality-adjusted life year (QALY) for a range of 
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hypothetical effects on child body mass index (BMI) to determine how large of an effect each 

curriculum would need to have to meet a cost-effectiveness threshold of $150,000 per QALY.

Results.—Three nutrition education curricula without PSE were identified from SNAP-Ed; none 

had evidence of an impact on obesity risk. From 2023 to 2032, the estimated implementation 

costs of the curricula nationwide ranged from $1.80 billion (95% UI: $1.79-$1.82 billion) to $3.48 

billion (95% UI: $3.44-$3.51 billion). Each curriculum would have to reduce average child BMI 

by 0.10 kg/m2 or more—an effect size that has not been reported by any of the three curricula, 

or by more comprehensive existing prevention programs—to be considered cost-effective at this 

threshold.

Conclusions.—SNAP-Ed-endorsed nutrition education curricula alone are unlikely to be cost-

effective for preventing childhood obesity. Continued efforts to implement interventions with 

strong evidence for effectiveness, including PSE approaches, are needed.
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Introduction

Nutrition education, especially for children, has been frequently implemented as a chronic 

disease prevention strategy, especially as a strategy for preventing obesity by modifying 

individual behaviors.(1) As the prevalence of childhood obesity has grown, so too have 

calls to implement more robust nutrition education curricula in K-12 school settings.(2–

4) The Centers for Disease Control and Prevention promotes nutrition education as a 

chronic disease prevention strategy,(5) and $464 million of funding for the Supplemental 

Nutrition Assistance Program (SNAP), the largest social safety net program in the U.S., 

was set aside in 2022 for SNAP-Ed,(6) a program that promotes nutrition education for 

SNAP recipients and obesity prevention.(7) Yet education is typically much less effective 

at producing clinically meaningful and lasting change than public health interventions that 

modify contexts and environments using policy or systems changes.(8) While SNAP-Ed has, 

in recent years, also adopted “policies, systems and environment,” or PSE, strategies per 

requirements of the Healthy, Hunger-Free Kids Act of 2010,(7) its primary activity remains 

delivering direct nutrition education.(9,10)

It is unknown, however, whether direct nutrition education is a cost-effective strategy for 

population health. Although nutrition education may be a more palatable public health 

intervention for policymakers and politicians,(1) existing evidence suggests that, consistent 

with theoretical models proposing that education-only has limited impact compared to more 

robust, structural public health interventions,(8) nutrition education alone may have limited 

impact in supporting sustained behavior change with regards to eating and physical activity.

(11–13) Meanwhile, school-based PSE strategies have been found to reduce childhood 

obesity risk (such as changes to school nutrition standards,(14) eliminating the sale of 

sugary beverages and other unhealthy snacks,(15) providing water on school lunch lines,(16) 

and incorporating more robust physical activity programs(17)). With the lack of evidence for 
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effectiveness at reducing excess weight gain in children, it is not possible to directly estimate 

the cost-effectiveness of nutrition education curricula for childhood obesity prevention. Yet, 

given that nutrition education is widely promoted and adopted in U.S. schools as an obesity 

prevention strategy, it is important to understand its potential for cost-effectiveness, and 

whether the current widespread adoption of this strategy is a prudent use of existing school 

and public health funds.

The first aim of this study was to identify evidence-based nutrition education curricula that 

are currently promoted for youth obesity prevention in U.S. school settings and to estimate 

the implementation costs of these nutrition education curricula if they were scaled to reach 

students nationally. The second aim was to assess the potential for the nutrition education 

curricula to be cost-effective for childhood obesity prevention, by estimating how large of an 

average effect on children’s body mass index (BMI) each curriculum would need to have in 

order for it to meet a standard cost-effectiveness threshold.

Methods

Intervention Selection

This analysis was conducted after engaging a group of advisory partners, consisting of 

federal, state, and local public health practitioners, policymakers and researchers with 

expertise in childhood obesity prevention, as part of the Childhood Obesity Intervention 

Cost-Effectiveness Study (CHOICES). The advisory group requested that CHOICES 

explore the cost-effectiveness of strategies that are frequently implemented, and specifically 

cited a need for evidence of the cost-effectiveness of school-based nutrition education. 

To identify specific nutrition education curricula for modeling, between May and June 

2021, we searched the online SNAP-Ed Toolkit(18) for school-based interventions (see 

Supplementary Figure 1 for flow diagram). The toolkit, a catalogue maintained by the 

federal government, features obesity prevention interventions developed by practitioners 

and/or researchers that meet criteria of the SNAP-Ed Evaluation Framework. We chose 

to select interventions from SNAP-Ed given its wide reach and given that the included 

interventions undergo a quality review. Fifty-one (96%) of the 53 interventions from our 

search had a nutrition education component. From this list, we eliminated 29 interventions 

with multiple intervention components beyond nutrition education (such as modifying 

school meals or increasing physical activity opportunities), as these would not allow us to 

isolate the impact of nutrition education alone. Additionally, we excluded four interventions 

that were not designed to be implemented at school, and one intervention for changing 

teachers’ nutrition knowledge only. For the remaining 17 SNAP-Ed Toolkit interventions, 

we then conducted targeted literature searches using PubMed, Google Scholar, the SNAP-Ed 

Toolkit, program sites when available, and the Google search engine to locate research 

studies evaluating their effectiveness at changing behaviors and/or weight outcomes. 

Thirteen of these interventions (72%) had at least one relevant peer-reviewed publication 

or publicly-available evaluation report with any outcome (not necessarily nutrition- or 

weight-related). For these 13 interventions, we searched available literature to determine 

whether they have actually been implemented outside of a research or pilot evaluation 

context; most (10 of the 13) showed no evidence of being in use, but three were found to 
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have been implemented across multiple states. We thus arrived at three nutrition education 

interventions:(18)

1. Pick a Better Snack: Eight lessons delivered by a nutrition educator for grades 

Kindergarten to 3, eight supplemental lessons led by classroom teachers, and 

take-home family newsletters;(19)

2. Harvest of the Month: Six nutrition lessons featuring a fruit or vegetable with 

taste tests for grades 4 to 6, plus take-home resources for families;(20) and

3. Choose Health: Food, Fun and Fitness: Six nutrition lessons for grades 3 to 6 

with take-home family newsletters and activities.(21)

Because schools could use a wide variety of different programs, with different activities, 

costs and outcomes, we chose to include all three of the interventions in our study to reflect 

the variation in programs implemented rather than selecting a single program.

Intervention Reach

We assumed that 70.6% of students in the grade levels targeted by each intervention 

would participate in the interventions in public schools across 50 states plus the District 

of Columbia (Supplementary Tables 1–3). This assumption mirrors a similar estimate from 

the School Health Policies and Practices Study of 2016 which estimated the percentage of 

school districts with a policy requiring schools to deliver nutrition education to students.(22)

Intervention costs

We collected information on costs needed to implement each nutrition education program 

using a standard cost-estimation protocol with a modified societal perspective.(23,24) We 

enumerated implementation costs including labor (including both paid and unpaid labor) 

and materials (i.e., brochure printing costs, food costs), as well as payers, using estimates 

from peer-reviewed articles of the interventions, implementation manuals when available or 

from personal communications with intervention developers. Hours of labor were converted 

to costs using estimates for hourly wages for various job roles from the Bureau of Labor 

Statistics.(25) Costs are discounted at 3% annually, adjusted for inflation, and reported in 

2019 U.S. dollars; 3% is the standard reference case for discounting in the U.S.(26,27) More 

detailed information on cost estimation can be found in Supplementary Tables 1–3.

Intervention effects

To estimate the potential impact on childhood obesity from implementing the three nutrition 

education programs in schools, we reviewed the evidence identified from our targeted 

literature search of scientific journals and grey literature described above including 3 

studies for Pick a Better Snack,(19,28,29) 6 studies or evaluation reports for Harvest of 

the Month,(20,30–34) and 2 studies for Choose Health, Food, Fun, and Fitness.(21,35) No 

studies reported associations with body weight (i.e., BMI) or behavioral outcomes for which 

there is evidence of impact on child weight (i.e., calorie intake, intake of sugary drinks, 

minutes of physical activity, or hours of television watched). Therefore, in the absence of 

evidence of the effects of the three selected nutrition education curricula on body weight or 

BMI, we modeled one-way sensitivity analyses for each curriculum using five hypothetical 
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BMI effects: −0.01, −0.05, −0.1, −0.2, and −0.3 kg/m2. These effect sizes were chosen 

based on the range of BMI effects previously estimated through the CHOICES study for 

effective childhood obesity prevention interventions in school, early care and education, and 

community and government settings.(17,24,36–38) These effect sizes were estimated based 

on implementation of policy, systems, and environmental strategies, including school-based 

physical activity promotion (e.g., active physical education −0.01 kg/m2 BMI effect), state 

sugary drink excise taxes of 1 cent per ounce (−0.13 kg/m2 BMI effect), improved early 

care and education policies and practices (−0.21 kg/m2 BMI effect), and healthy afterschool 

programs (−0.29 kg/m2 BMI effect).

This study was approved as non-human subjects research by the Harvard T.H. Chan School 

of Public Health Institutional Review Board.

Statistical Analyses

With these estimates of reach, cost, and effect gathered above, we then used the CHOICES 

microsimulation model(23,24) (Figure 1) to estimate both the total costs to implement each 

of the three nutrition education curricula from 2023–2032 as well as the potential net costs 

per quality adjusted life year (QALY) gained associated with each curriculum under the 

range of hypothetical effects on child BMI, compared with projections with no intervention. 

The microsimulation model leverages detailed data from multiple nationally representative 

datasets to simulate the experiences of individuals in the U.S. population related to height/

weight trajectories and health, accounting for demographic characteristics and projected 

population growth. The model estimates healthcare costs associated with increasing BMI 

using age- and sex-specific estimates derived from the Medical Expenditure Panel Survey.

(39) The healthcare cost savings associated with implementing a strategy that reduces 

excess weight gain are combined with the strategy’s implementation costs to estimate net 

costs of the strategy. QALYs gained from implementing a strategy were estimated using 

health-related quality of life weights associated with three BMI categories (under/normal 

weight, overweight, obesity) by sex and age group.(23,40,41) A 10-year period was used 

to align with budget planning timelines for policymakers.(42) The model allows for the 

estimation of various outcomes, including: the number of people reached by the intervention 

over 10 years; the annual intervention cost in U.S. dollars (including private and government 

expenses); the intervention cost per person; healthcare costs related to excess weight gain 
saved over 10 years; the projected number of childhood obesity cases prevented in thousands 

in the year 2032; and the intervention’s costs per QALY. To account for uncertainty in model 

inputs, we calculated 95% uncertainty intervals (UI), using 1,000 Monte Carlo iterations 

for a simulated nationally representative population of one million individuals. The model 

is programmed in Java (v1.8.0, Oracle Corporation, Redwood Shores, CA, USA), and R 

(v4.1.1, R Foundation for Statistical Computing, Vienna, Austria) was used to summarize 

results. Further details on the CHOICES microsimulation model are available elsewhere.

(23,24)

Using the five hypothetical effects on child BMI, we conducted a threshold analysis to 

identify how large of an effect each curriculum would need to have on children’s weight to 

meet a threshold for cost-effectiveness. For each curriculum, we calculated the incremental 
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cost-effectiveness ratio in terms of cost per QALY gained, given the curriculum’s reach and 

costs, for the five hypothetical BMI effects specified above. We identified the magnitude 

of the BMI effect at which the cost per QALY fell below a willingness-to-pay threshold of 

$150,000, a threshold commonly and increasingly used in economic evaluation to reflect 

the value of health improvements.(43,44) We then compared the estimated effect needed to 

similar childhood obesity prevention interventions to assess whether that impact would be 

plausible. To gauge the plausibility of the BMI effects, we then qualitatively compared 

estimated effects needed to similar and more intensive childhood obesity prevention 

interventions we could identify that had evaluated impacts on BMI.

Results

The three direct nutrition education interventions included in this study–Pick a Better Snack, 

Harvest of the Month, and Choose Health: Food, Fun and Fitness– were projected to reach 

a large number of children. Over ten years, implementation of such nutrition education 

curricula would be estimated to reach between 31.7 million (95% UI: 31.0 million to 32.2 

million) young children for Harvest of the Month to 34.0 million (95% UI: 33.5 million to 

34.7 million) for Choose Health: Food, Fun, and Fitness (Table 1). Variations in projected 

reach were largely due to some interventions pertaining to smaller ranges of grade levels 

than others.

The interventions ranged widely in estimated total implementation costs. Harvest of the 

Month was estimated to cost $1.80 billion (95% UI: $1.79 billion to $1.82 billion) over 

ten years if implemented nationwide, with an annual cost per child of $18.70 ($18.50 to 

$18.90), while Choose Health, Fun, Food, and Fitness would cost $1.92 billion total (95% 

UI: $1.92 billion to $1.92 billion), with an annual cost per child of $15.90 ($15.60 to 

$16.20). Meanwhile, Pick a Better Snack, which involved more materials for more frequent 

lessons and more labor time for nutrition educators and school teachers(45) was estimated 

to have the highest implementation costs, at $3.48 billion (95% UI: $3.44 billion to $3.51 

billion) over ten years and an annual cost per child of $30.50 ($30.20 to $30.90) (Table 

1). Most of these implementation costs would be borne by state government agencies, with 

smaller costs borne by schools themselves, if the interventions were implemented with the 

same structures described in available evidence (Table 2).

When the curricula were assumed to have a BMI effect of −0.01 kg/m2, the costs per QALY 

gained for each were well above a cost-effectiveness threshold of $150,000 per QALY 

($1,430,000 per QALY for Pick a Better Snack, $1,060,000 per QALY for Harvest of the 

Month, and $950,000 per QALY for Choose Health, Fun, Food, and Fitness). Costs per 

QALY gained were still estimated to be higher than $150,000 for all curricula when a larger 

BMI effect of −0.05 kg/m2 was assumed, and only met this threshold when a BMI effect of 

−0.1 kg/m2 was used (Figure 2).

Discussion

In this cost-effectiveness analysis of nutrition education curricula without any accompanying 

changes to policies, systems, or environments that were selected from the SNAP-Ed Toolkit 
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for obesity prevention, we found that such curricula are unlikely to be cost-effective for 

preventing childhood obesity at a cost-effectiveness threshold of $150,000 per QALY. In 

order to be considered cost-effective, these interventions, which currently lack published 

evidence of having an effect on weight status, would need to have implausibly large effects 

on children’s BMI. We estimated that the effects of the curricula on students’ BMI would 

have to be greater than −0.05 kg/m2, and at least −0.1 kg/m2 for Pick a Better Snack, the 

curriculum with the highest estimated per person implementation cost, for the curricula to be 

cost-effective at $150,000 per QALY gained. In comparison, the Texas Sprouts intervention, 

which involved both school-based nutrition education and gardening, was associated with a 

nonsignificant BMI change of −0.02 kg/m2.(46) Achieving a BMI effect two and a half to 

five times larger than that found by the Texas Sprouts intervention by implementing nutrition 

education alone is not likely to be plausible. While school-based nutrition education 

curricula may appear to be more feasible or politically palatable compared to more effective 

obesity prevention interventions that directly influence nutrition environments for children, 

and while nutrition education curricula may improve knowledge, the results of this study 

suggest that only implementing such curricula without accompanying PSE changes is likely 

not an efficient use of resources if obesity prevention is the goal.(8)

These findings highlight an area of public health nutrition practice that needs refinement. 

Public health agencies have scarce resources, experiencing regular budget cuts(47) and 

limited funds at state and local levels,(48) and local health departments across the US, 

for example, spend an average of roughly $50 per capita per year across all public health 

initiatives.(48) State public health departments and schools, which would likely bear a 

substantial portion of implementation costs, are also chronically under-resourced. In this 

context, it is even more essential for these entities to spend such limited resources wisely 

if the goal is measurable impacts in improving child weight status and reducing chronic 

disease burden. Cost-effectiveness analyses of school-based or afterschool-based obesity 

prevention programs that do involve the implementation of other components, such as Planet 

Health,(49) the Coordinated Approach to Child Health,(50) and the FitKid Project,(51) as 

well as analyses of school-based programs that solely focus on policy and environmental 

changes and do not incorporate nutrition education, like stronger standards for school meals,

(24) and the provision of water dispensers on school lunch lines,(37) suggest that these 

approaches are simply more cost-effective. Nutrition professionals involved in supporting 

school-based efforts to promote healthy weight should consider selecting programs that 

focus on policy, systems, and environmental changes.

Of note, the modeled programs were identified via the SNAP-Ed toolkit, which serves as a 

mechanism for disseminating obesity prevention interventions to low income communities. 

In 2022, the federal government allocated $464 million to deliver SNAP-Ed in income-

eligible communities nationwide,(6) much of which occurs in educational settings.(9) 

Prior evidence suggests more states are partnering with schools for PSE interventions(9) 

though barriers to implementation remain.(10,52–54) Our results suggest that if these 

school-based lessons involved the utilization of direct nutrition education-only programs, 

and do not make continued progress on PSE interventions, this approach may not be an 

investment with good value for money if childhood obesity prevention is the goal. This is 

of particular concern given that SNAP-Ed is meant to focus on low income communities; 
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spending scarce financial resources on programs that are unlikely to impact obesity may 

inadvertently contribute to health inequities by diverting needed resources away from 

potentially effective programs instead. While school-based nutrition education alone may be 

helpful for improving students’ nutrition knowledge,(55) especially when multi-component 

interventions are implemented,(56,57) and for contributing to students’ development of 

general knowledge more broadly, such increases in knowledge may not be sufficient to 

translate to sustained behavioral change, particularly enough to bring about the significant 

dietary changes that may be necessary to prevent obesity in childhood.(58,59)

These results also further highlight the inadequacy of current efforts to translate the 

evidence base for childhood obesity into effective practice. Effective interventions have 

been identified,(60) and the cost-effectiveness of several school-based interventions in the 

U.S. has also been evaluated;(37,49–51) in other words, evidence does exist that could 

be used to help inform strategic choices that maximize the utilization of limited public 

health and educational expenditures for the most population health impact. Yet existing 

data suggests that such evidence is not being widely accessed in school settings.(61) More 

work to effectively disseminate research findings to practitioners in a usable, practical 

format is needed, as is work to help train practitioners in the skills needed for utilizing 

evidence-based interventions specific to their targeted health outcomes. Resources like the 

SNAP-Ed Toolkit Literature Review Database released in 2022(18) (now available in the 

SNAP-Ed Library(62)) may further assist practitioners with accessing evidence for dietary 

and obesity outcomes. More work may also be needed to ensure the implementation of 

multiple evidence-based interventions in schools as no single strategy or intervention will 

adequately prevent childhood obesity—careful consideration of cost-effectiveness is key to 

maximizing impact with available resources.

This study has several limitations. First, we were not able to directly estimate the cost-

effectiveness of each of the curricula, since there were no published studies evaluating 

their effects on children’s weight status. Our threshold analysis assesses the plausibility of 

the interventions being cost-effective, but it is possible that the true, unstudied effect of 

the interventions are unexpectedly higher than what has been seen in similar interventions 

with larger doses and more intervention activities. Second, the nutrition education curricula 

assessed here have demonstrated effects on other behavioral outcomes (e.g. fruit and 

vegetable intake) for which there is no evidence of impact for childhood obesity/weight 

outcomes but may have other benefits for population health. Additionally, there are likely 

a multitude of other nutrition education curricula in use nationwide—some evidence-based, 

and some developed ad hoc—so the three curricula modeled here may not be representative 

of all programs in place at the moment. However, given that the three curricula modeled here 

were rigorously and carefully developed by experts in the field, and promoted by SNAP-Ed, 

it is unlikely that curricula developed ad hoc or with a less rigorous process would be more 

effective at preventing obesity than what was modeled.

Conclusions

By themselves, nutrition education curricula—even those endorsed by SNAP-Ed—are not 

likely to be cost-effective strategies for preventing childhood obesity. To be considered cost-
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effective at standard thresholds, each of these evidence-based nutrition education curricula 

would have to have implausibly large impacts on child BMI. While nutrition education can 

support improved knowledge and skills, it cannot be thought of as a stand-alone solution 

for addressing cardiometabolic disease risk in children. Efforts to better translate research 

findings on effective and cost-effective programs for childhood obesity prevention into 

public health practice are needed.
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Figure 1. 
Visual representation of the CHOICES microsimulation model for the cost-effectiveness of 

childhood obesity interventions.
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Figure 2. 
Estimated costs per quality-adjusted life year (QALY) expected for three nutrition education 

curricula at a range of assumed effects on child body mass index (BMI).
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Table 1.

Estimated reach and implementation costs of three nutrition education curricula if implemented in U.S. public 

schools nationwide for obesity prevention over 10 years (2023–2032)

Outcome Mean (95% UI)

Number of children reached over 10 years

  Pick a Better Snack 33.2 M (32.5 M to 33.9 M)

  Harvest of the Month 31.7 M (31.0 M to 32.2 M)

  Choose Health: Food, Fun, and Fitness 34.0 M (33.5 M to 34.7 M)

Annual implementation cost per benefitting child

  Pick a Better Snack $30.50 ($30.20 to $30.90)

  Harvest of the Month $18.70 ($18.50 to $18.90)

  Choose Health: Food, Fun, and Fitness $15.90 ($15.60 to $16.20)

Annual implementation cost

  Pick a Better Snack $344 M ($348 M to $351 M)

  Harvest of the Month $180 M ($179 M to $182 M)

  Choose Health: Food, Fun, and Fitness $192 M ($192 M to $192 M)

10-year implementation costs

  Pick a Better Snack $3.48 B ($3.44 B to $3.51 B)

  Harvest of the Month $1.80 B ($1.79 B to $1.82 B)

  Choose Health: Food, Fun, and Fitness $1.92 B ($1.92 B to $1.92 B)

Notes: B = billion. M = million. UI = uncertainty interval.

Projections from the CHOICES microsimulation model.

The 95% uncertainty interval is a central range in which 95 percent of model results fell when the model was run 1,000 times, taking into account 
uncertainty from data sources and population projections
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Table 2.

Summary of estimated 10-year implementation costs of three nutrition education curricula if implemented in 

U.S. public schools nationwide for obesity prevention by category and payer (2023–2032)

Intervention Estimated amount in U.S. dollars $
(% of total implementation costs)

Payer1

Pick a Better Snack

  Labor $230 M (6%) State government

$1.33 B (38%) Schools

  Materials $1.95 B (56%) State government

Harvest of the Month

  Labor $10,000 (<1%) State government

$930 M (51%) School

  Materials $880 M (49%) School

Choose Health: Food, Fun and Fitness

  Labor $850 M (44%) State government

  Materials $1.06 B (55%) State government

  Equipment $11.5 M (1%) State government

Notes: Projections from the CHOICES microsimulation model(23,24).

1
Payers were estimated based on available peer-reviewed evidence and program reports. B = billion. M = million.
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