RESEARCH ARTICLE

An Economic Evaluation of the Expanded Food and
Nutrition Education Program

e(‘

Continuing Education Questionnaire available at www.sne.org/ Meets Learning Need Codes for RDs and DTRs 4010, 4070,

and 4080.

Jamie Dollahite, PhD, RD'; Donald Kenkel, PhD?% C. Scott Thompson, MS?

ABSTRACT

CPE

£dycatio®

o8 Prog,
N ‘rf/é

%

2

Objective: To evaluate the New York State Expanded Food and Nutrition Education Program using
economic methodology.

Design: Data were collected by nutrition educators in a pretest, posttest design with an epidemiological
modeling approach to assess costs and estimate potential health benefits of the state program.

Setting: Cooperative Extension, 35 counties.
Participants: 5730 low-income participants.
Intervention: Series of 6 or more food and nutrition lessons.

Main outcome measures: Cost (program and participant); health benefits in quality adjusted life
years (QALYs); and monetized benefits: society’s willingness to pay for QALYs, and benefits of
avoiding or delaying health care costs and loss of productivity.

Analysis: Cost-effectiveness estimated from behavior change and QALY weights. Cost—benefit
ratios estimated from costs and monetized benefits. Sensitivity analyses provided ranges where lack
of agreement exists around parameters’ values.

Results: Cost was $892/graduate. Cost-effectiveness was 245 QALYs saved, at $20 863/QALY
(sensitivity 42-935 QALYs, $5467-$130 311 per QALY). Societal willingness to pay benefit-to-cost
ratio was $9.58:$1.00 (sensitivity $1.44-$41.92:$1:00); narrow governmental benefit-to-cost ratio
was $0.82:$1.00 (sensitivity $0.08-$4.33:$1:00).

Conclusions and implications: Outcome data indicate that food and nutrition behavior changes
resulting from the Program are likely to improve future health and reduce health care costs.
Cost-effectiveness is estimated to be as great as for many current health interventions.
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nutrition education

(J Nutr Educ Behav. 2008;40:134-143)

INTRODUCTION

Community nutrition programs are designed to encourage
participants to change food choice to improve health. Pos-
itive behavior change among graduates of the Expanded

Food and Nutrition Education Program (EFNEP) and re-

tention of this change over time has been reported.!* But
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from an economic perspective, effectiveness tells only part
of the story. Resources have competing uses, especially in
the context of budget constraints. Economic evaluation
methods can help direct societal resources to their most
highly valued use. Cost analysis (CA) sheds light on the
efficiency of a program, whereas cost-effectiveness (CEA)
and cost-benefit (CBA) are of interest for cross-program
comparisons of efficiency or effectiveness relative to cost.

Cost-effectiveness has become an established evaluation
method for health care interventions. Studies of medical nu-
trition therapy report the impact of nutrition intervention on
secondary prevention, for example, in diabetes or heart dis-
ease.>® Prior to recent EFNEP studies, the only economic
analyses reported in public health in the United States have
been in the Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC), where savings in Med-
icaid expenses were estimated with a combination of food
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assistance and nutrition education.”® The more general appli-
cation of CEA to public health interventions is increasingly
common. An example is the World Health Report 2002,
which concludes that population-wide health education strat-
egies to reduce cholesterol are cost-effective. In medicine and
public health, CBA is not as well accepted as CEA because of
objections to placing a dollar value on health.®

The need for economic evaluations of nutrition educa-
tion programs has been noted for years.” Only 2 studies that
report the economic impact of community-based nutrition
education have been published in the peer-reviewed liter-
ature. Rajgopal et al reported $10.63 in estimated health
benefits (future health care savings and avoiding or delay-
ing loss of productivity) for every $1.00 spent in the Vir-
ginia EFNEP to avoid or delay diet-related conditions.'®
Burney and Houghton measured benefits in terms of savings
in food expenditures, expected to increase food security, in
EENEP participants in Tennessee.!! This randomized, con-
trolled trial resulted in graduated participants reporting a
decrease in family food expenditures of $124 to $234 over
a year while still improving nutrition practices. Both of
these studies, as well as the earlier WIC studies,”® adopt
narrow perspectives for the measurement of impact. Con-
sequently, they omit important categories of costs and ben-
efits that may be crucial determinants of societal decisions
about allocating more resources to nutrition interventions.

EENEP is delivered through Cooperative Extension in
all US states and territories with federal, state, and local
funding. It reaches over 150 000 low-income adults per year
to assist them “in acquiring knowledge, skills, attitudes, and
changed behavior necessary for nutritionally sound diets
and to contribute to their personal development and the
improvement of the total family diet and nutritional well-
being.”'? Data that allow the costs of this and similar
programs to be compared to their benefits are important for
justification of funding, determination of priorities, and
assessment of practices within a given program. The objec-
tive of this research was to conduct economic analyses of

the New York State (NYS) EFNEP.

METHODS

We conducted CA, CEA, and CBA of the NYS EFNEP for
federal fiscal year (FY) 2000. We followed standard prac-
tices’’ and recommendations of the Panel on Cost-
Effectiveness in Health and Medicine,'* experts in CEA
convened by the US Public Health Service. In the primary
analyses, costs and consequences of the intervention were
measured from the societal perspective; secondary analyses
were conducted using the narrower perspective adopted in
previous studies.”®! During FY2000, 5730 adults gradu-
ated from the NYS EFNEP; all were included in the anal-
yses. A graduate had participated in a minimum of 6 lessons
and completed a pre- and post-education evaluation, which
were the primary data sources used. Of the graduates, 38%
were white, 34% Hispanic, 24% black, 3% Asian, and 1%

Native American. This study was approved by the Univer-
sity Committee on Human Subjects, Cornell University.

Primary and secondary data sources were used to estimate
costs or savings likely to accrue based on the extent of change
related to food choice and food preparation behavior reported
by participants. The evaluation was guided by a conceptual
model (Figure) outlining the “event pathway,”!® that is, the
cascade of cost implications and health consequences.

The pathway begins with EFNEP education previously
demonstrated to change behavior.? Epidemiologic and clinical
evidence predicts these behavioral changes will reduce or
delay the incidence of certain diet-related conditions, leading
to improvements in life expectancy and quality. Each step of
the pathway has economic implications. Program delivery
involves resource and time costs. Behavioral changes could
yield costs or savings for participants, depending on whether
food expenditures increase or decrease as a result of a more
healthful diet. Decreased incidence of diet-related conditions
will reduce associated health care expenditures and produc-
tivity (human capital) losses. As shown in the last step, a
complete evaluation would also recognize that increasing life
expectancy affects future costs, for example, in both partici-
pant costs and health care. However, owing to data limita-
tions, as is standard practice in many economic evaluations of
health interventions, the analyses were unable to capture all of
the effects on future costs.

Economic Analyses

Three types of economic evaluation were conducted—CA,
CEA, and CBA. The primary analyses were from the com-
prehensive societal perspective, “which incorporates all
costs and all health effects regardless of who incurs the costs

and who obtains the effects.”'®
EFNEP COSTS

Vv N
Food and Program costs
Nutrition behavior Participant costs:
change time, money

Vv N
Incidence of diet- Participant

attributable diseases costs or savings?
BENEFITS

Vv N
Health effects:
life expectancy,
quality of life

Health care cost savings
Increased productivity/
human capital

FUTURE COSTS

Figure. Event pathway for evaluation of the economic impact of EFNEP on
the incidence of diet-attributable conditions.
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Cost analysis. Cost analysis, the first step in both CEA
and CBA, is a useful partial evaluation method in its own
right. The costs of the program are estimated based on the
concept of opportunity costs, that is, the value of inputs or
resources that could have been employed elsewhere. When
measuring costs from a societal perspective, the goal is to
determine what society gives up in terms of foregone con-
sumption of other goods and services.

Cost effectiveness analysis. This was a cost-utility
analysis, a form of CEA where the effect of EFNEP was
measured in a common metric based on people’s utility
levels or preferences for different health states. Utility is the
preference of an individual for a particular health state.
Utilities have been measured for different populations and
resulting preference scores, which the authors used in this
study, are available from the Harvard Center for Risk Anal-
ysis catalog.!” This analysis compared the impact of EFNEP
(post-education) to no program (pre-education). The au-
thors applied results from studies in the scientific literature
that report the effects of dietary behavior on health and life
expectancy to estimate the impact of behavior change
resulting from EFNEP on estimated years of life expectancy
gained as a result of health improvements. Extending life in
poor health is not equivalent to extending life in perfect
health; therefore, this difference in quality of life expect-
ancy was taken into account by applying published quality-
adjusted life year (QALY) weights, ranging from O (death)
to 1 (perfect health), for different health states to estimate
number of QALYs saved.

Cost—henefit analysis. The CBA monetized health
benefits. In principle, EFNEP yields benefits because im-
proved nutritional practices lead to health improvements.
Ideally, these benefits are measured by estimating societal
willingness to pay for the improved health. By monetizing
the benefits in the CBA, decision makers have a basis for
determining where to use the available resources.

Two approaches were taken to monetize benefits. First,
the authors used estimates suggesting that society is willing
to pay at least $200 000 for each QALY saved.'® In other
words, even though improved health may cost so much in
comparison to benefits received that benefits do not out-
weigh costs, society may still consider the investment worth
the cost, because life is extended or quality of life is in-
creased. Because these estimates are somewhat controver-
sial, the authors conducted a cost-benefit analysis consis-
tent with the narrower perspective in previous studies.”**°
The authors used published data associated with avoiding
or delaying medical costs and loss of productivity from
related morbidity. The authors replicated the study of Ra-
jgopal et al'® for all conditions except hypertension, for
which updated data were used.'” This approximation pro-
vided a plausible lower estimate of the value of the health
benefits.® Using this narrower approach, monetized benefits
are limited to estimated actual costs and savings in health

care and productivity rather than using a CEA and includ-
ing society’s willingness to pay for health improvements.

Program Costs

The direct, tangible costs consisted of the value of re-
sources, including direct payments of real and in-kind dol-
lars, used in program administration and implementation.
Costs included salaries, wages, and benefits; facilities (office
space and utilities); equipment, supplies and travel; and
staff training. Because of distortionary taxation, raising
$1.00 of revenue imposes more than $1.00 of costs on the
economy, so the marginal excess burden of taxes needed to
finance the program was assumed to be 17% of the total
costs to the local program.?

Costs to participants are an important part of opportu-
nity costs. Participants gave up time that could have been
used in other valued ways such as work for wages, household
work, or leisure activities. The value of participants’ time
was estimated by assuming 1-hour lessons (the usual length)
multiplied by number of lessons and the minimum wage of
$5.15."* Other costs to the participants, such as travel costs
to the program sites, were not measured, as participants are
normally reached either by the educator traveling to the
participant’s home or to a group of participants meeting for
another reason, such as a welfare-to-work program.

Program Outcomes

For the CEA and CBA, the authors estimated EFNEP’s
impact on final health outcomes. The immediate impact
was based on self-reported food and nutrition behavior pre-
and post-education. The distal impacts were based on cur-
rent literature that reported the relationship of the behav-
ior to disease incidence. Implementation steps are summa-
rized in this formula'®> OUTCOME = ( [A] number of
graduates x [B] incidence of the condition x [C] incidence
attributable to diet x [D] percentage of graduates practicing
optimal food and nutrition behaviors related to avoiding or
delaying the condition) x [E] impact of dietary change
assessed using the EFNEP Evaluation Reporting System.?!
In the absence of a long-term, prospective, randomized,
controlled trial, the formula takes an epidemiological mod-
eling approach to estimate outcomes of the EFNEP inter-
vention, a common practice for economic evaluations
where clinical trials are impractical.'*

The incidence of the condition [B] and the incidence
attributable to diet [C] (Table 1) were gleaned from the
published literature.?**® To the extent possible, the au-
thors used lifetime risk, or cumulative incidence for the
incidence rates. When this was not available, it was ap-
proximated. For example, lifetime risk was unavailable for
type 2 diabetes, so risk was estimated using the decade of
life with the highest prevalence. Lifetime risk would be
higher since diabetes is increasing,’’ but this estimate was
closer than a prevalence rate collected at an arbitrary time.
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Table 1. Cost Effectiveness Analysis of the New York State Adult EFNEP (n = 5730)
]

Graduates Present Value Total Quality
Diet- with Optimal Graduates of Quality of of Life
Incidence  Attributable Nutrition Accruing Life Benefits in

Condition* Rate (%) Risk (%) Behaviors’ (%)  Benefits (n)  Adjustment'’* QALYs?

Heart 32.0 30 0.26 1.44 0.7827 113
disease?”*®

Stroke?®3? 5.0 27 3.65 2.82 1.0915 15.97

Hypertension®2%3¢  90.0 45 3.65 84.65 1.6965 143.60

Colorectal 5.6 12 0.52 0.2 1.8834 0.38
cancer%3

Osteoporosis>839>9 33.0 15 7.71 21.88 0.9298 20.34

Obesity>*>° 35.6 50 0.49 498 6.2827 31.31

Diabetes®*?* 22.0 51 0.47 3.03 23387 7.08

Foodborne 2.8 100 14.55 23.35 0.9817 22.92
illness**

Low birthweight 7.3 74 2.30 10.03 0.2500 1.86
infants®?

Common infant 68.0 22 3.61 119.95 0.0100 0.31
diseases®?

TOTAL QALYs 244 .91

EFNEP indicates Expanded Food and Nutrition Education Program.

*References for incidence rate and diet-attributable risk for each condition are noted.
T“Optimal nutrition behaviors” were reached when a participant reported changes in every assessment item related to avoiding or delaying a particular

condition (Table 2).

*Quality of life adjustment is based on the Harvard Center of Risk Analysis CEA Registry'” of cost-per-QALY ratios indicating people’s preferences for different

health states.

SQuality of life benefits accrue in quality adjusted life years (QALYs) for each condition according to the behavior change reported pre- to post-EFNEP

education.

Osteoporosis was a special case. Because lifetime risk
was unavailable, the authors used cumulative incidence of
vertebral fractures as a conservative estimate.’® Diet-
attributable risk was estimated based on research suggesting
that 60%-80% of osteoporosis is attributable to genetics
and body mass index’?; and cross-sectional studies of non-
athletes indicating a contribution of muscle strength to
bone density in the range of 9%-38%.* Assuming these
values are additive, less than 30% of bone density would be
attributable to diet. The authors used the midpoint of the
range (15%), then they applied outer limits of 0% and 30%
in sensitivity analyses, as described in the following section.

The investigators used assumptions of other nutrition
cost-benefit studies'® and sorted conditions into 3 catego-
ries: directly life-threatening, for which incidence could be
delayed by improved diet; not directly life-threatening, but
chronic; and acute, with only a one-time cost. For the first
group, the authors assumed a 5-year delay, because behavior
change would be retained at least 5 years,! and based years
of condition on difference between average age of onset and
death.

The treatment effect [D] was measured by assessing
self-reported behaviors of participants as reported on a
behavior checklist in a pre- and post-education compari-
son, along with dietary intake collected via a 24-hour

recall. Dietary data were analyzed using the Evaluation
Reporting System 4,' the evaluation method required by
USDA for evaluation of EFNEP. Checklist items have been
shown to have acceptable validity (as compared to the
Partial Healthy Eating Index) and internal reliability (o =
.72) (J. Anliker, W. Willis, R. Cox, oral presentation,
Dallas, TX, September 13, 2001). Five checklist questions
related to food practices that pertain specifically to the
health conditions studied were selected (Table 2). Partici-
pants responded on a 5-point scale reporting relative fre-
quency of practicing the behavior (“almost always” to “do
not do”). For a given condition, an individual identified as
practicing optimal nutrition behavior reported practicing
behavior(s) related to the prevention of that condition
“sometimes,” “seldom,” or “never” pre-education and “most
of the time” or “almost always” post-education. Hence, a
participant who met the guidelines prior to education was
not counted as having changed and benefit accrued. To
take a conservative approach, change had to occur with
every item related to the particular condition for a partici-
pant to be identified as having reached “optimal behavior.”
In addition, the participant had to report dietary intake
(food or nutrient) below the then-current recommendation
(2000 Dietary Guidelines for Americans)*! at entry and



Table 2. Criteria Used to Assess Behavior Change Pre- and Post-EFNEP Education for Each Related Disease State or Condition Investigated in the Economic Analyses

Behavior Change
Criteria
Behavior checklist items
Prepare food without

salt
Trim fat from meat
Think about healthful
food choices
Meat/dairy sitting out
> 2 hrs
Thaw food at room
temperature
Dietary intake standards
Fruits/vegetables = 5
servings
Dairy = 2 servings
Carbohydrates = 250 g
= 30% fat
= 20 g fiber
Calcium = 800 mg
Kcal —20% ¥
> 2100 Kcal*
Nondietary variables
“Yes” for pregnant
“Yes” for nursing®

Diseases/Conditions

Heart
Disease®'*  Stroke®?
X X
X
X X
X X
X
X
X

Hyper-
tension>?

X

Colorectal
Cancer’?

>

>

Low Birth-
Osteo- Foodhorne Weight Infant
porosis®*  Obesity®>®> Diabetes®®  Illness®’ Infants>® Diseases>>>°
X X
X X X
X
X
X
X
X
X
X X
X
X X
X
X

EFNEP indicates Expanded Food and Nutrition Education Program.

*Cited references provide data supporting the use of the variables to assess diseases/conditions.

TEnergy decrease of 20% indicated negative energy balance to promote weight loss.
Additional energy needs during pregnancy are approximately 300 Kcal/day,?® and the average nonpregnant woman in the age range served by EFNEP needs at least 1800 Kcal/day to maintain weight, thereby
resulting in >2100 Kcal to decrease risk of low birth weight in pregnancy.
SIf “yes” for nursing, protection against commonly occurring diseases of infancy (otitis media, gastroenteritis, viral infections) was assumed.
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reach or exceed the recommendation at exit. Standards
used to assess dietary intake are listed in Table 2.

For the CEA, the impact was expressed in terms of
QALYs saved, where [E] was the present value of QALYs
saved that were appropriate for each condition. Using total
program cost, the authors estimated cost per QALY saved.
Two different methods were used to monetize benefits and
provide CBAs. The first took a broad societal approach—
society’s willingness to pay for health improvements as
expressed through QALY. This approach was made by
monetizing the present value of the benefits (QALYs) using
a published summary value.'® The second CBA took a
narrow approach by monetizing impact, where [E] was the
present value of benefits, that is, the product of the medical
costs per year of condition (direct benefit) and the cost of
avoiding lost work days (indirect benefit). Costs related to
the condition were taken from the literature, discounted to
the year of the study (2000), in other words, since they
occurred at different times, they were adjusted to the equiv-
alent value at the time of the study. A discount rate of 5%
was used for both QALYs saved and monetized benefits
accrued in the future. This rate takes into account time
value of money, with the expectation that benefits are
worth more if experienced sooner.

Sensitivity analyses are conducted where there is lack of
agreement about some parameters’ values, which may sub-
stantially impact outcomes,'* for example, the relative de-
gree to which genetics, body mass index, physical activity,
and diet contribute to osteoporosis. Three parameters were
included in this analysis. First, retention rate of dietary
behaviors were assumed to occur in only 25% of those
making behavioral changes, rather than in 100%.%* Sec-
ond, outer limits of 0% and 30% were applied for diet-
attributable risk of osteoporosis. Third, a discount rate of
5% was applied for the initial calculations, and then rates of
0%, 3%, and 7% were included in the sensitivity analyses,
as is standard practice in economic analyses.'**

RESULTS
Cost Analysis

The total costs for the adult EENEP for FY2000 were
$5 111 544, about 1.5 times the total federal allocation to
NYS, with the additional coming from in-kind and direct
funding received from local and state governments and
in-kind support from other agencies. The mean cost per
graduate was $849 (range $512 - $3270), depending on the
site (percentiles: 10 = $592, 50" = $1041, 90h =
$2142). This cost included $715 per graduate in direct
costs. When the societal perspective is taken, other costs
must be added, including an average of $43 in participant
costs (mean of 8.3 hours in class at minimum wage of
$5.15), plus marginal excess burden of $125 (17% of direct
costs). The breakdown of total costs included 58% for
personnel; 13% for facilities (space and utilities); 5% for
equipment, supplies, and travel; and 5% for staff training.

Cost Effectiveness Analysis

The variables in Table 1 were used for the CEA to deter-
mine QALYs. The present value of quality of life adjust-
ment was used to determine value of benefits for each
condition. The program saved an estimated 245 QALYs
(Table 1). Sensitivity analyses were applied: (a) discount
rates of 0%, 3%, and 7% yielded 816, 376, 168 QALYs,
respectively; (b) diet-attributable risk of osteoporosis ad-
justed to 0% or 30% resulted in 225 and 265 QALYs,
respectively; and (c) if only 25% of the participants re-
tained dietary changes for 5 years, QALYs decreased to 61.
Combining these sensitivity analyses resulted in a range of
42 - 935 QALYSs saved. Compared to the alternative of no
program, and considering only the program’s direct costs of
$5 111 544, the NYS EFNEP was estimated to have an
incremental cost-effectiveness ratio of $20 871 per QALY
saved (sensitivity $5467 - $130 311).

Cost-benefit Analyses

For the first CBA, using society’s willingness to pay, the
authors estimated that the 245 QALYs saved are worth
$49 million to society. Using this approach to value the
benefits leads to a benefit-to-cost ratio of $9.58:$1.00 (sen-
sitivity $1.44-$41.92:$1.00).

For the second CBA, direct and indirect benefits of
health improvements are found in Table 3. The benefit-to-
cost ratio for the 10 health outcomes assessed was $0.82:
$1.00. We applied sensitivity analyses as follows: (a) dis-
count rates of 0%, 3%, and 7% yielded ratios of $2.48:
$1.00, $1.15:$1.00, and $0.63:$1.00, respectively; (b) diet-
attributable risk of osteoporosis adjusted to 0% or 30%
yielded ratios of $0.35:$1.00 and 1.29:$1.00, respectively;
and (c) if only 25% of participants retained their reported
dietary changes for 5 years, the ratio dropped to $0.20:
$1.00. Combining these sensitivity analyses yielded a range
of $0.08-$4.33:$1.00. This narrow approach has been crit-
icized because it is not tightly linked to what society is
willing to pay to improve health.

Both approaches to CBA represent only a portion of the
benefits that are expected from the program and that have
been observed in other types of studies.''**

DISCUSSION

Community nutrition programs designed to prevent disease
are presumed to be less costly, both in actual dollars ex-
pended and as quality of life gained, than treatments after
diseases have occurred. Previous evaluations of EFNEP in-
dicate that over time participants retain improvements in
food and nutrition behavior reported at graduation.'* Ad-
ditional evidence of improvement in resource management
practices'! and personal and family well-being has also been
demonstrated.? All of this evidence points to the effective-
ness of EFNEP. But effectiveness alone does not fully ad-
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Table 3. Benefits of the New York State Adult EFNEP Based on a Narrow Governmental Perspective* (n = 5730)
]

Direct Benefits’

Indirect Benefits* Total Benefits

Present Value
of Healthcare

Condition Benefits Benefits
Heart disease $ 1169 $ 1683
Stroke 21878 86 421
Hypertension 892 75 503
Colorectal cancer 27 068 5457
Osteoporosis 109 070 2 386 353
Obesity 11989 59 753
Diabetes 75918 229 986
Foodborne illness 31272 730 264
Low birthweight infants 37613 279 227
Common infant 1642 50 857

diseases
TOTAL BENEFITS

Total Direct

Present Value

of Lost Total Indirect
Earnings Benefits

$1076 $ 1549 $ 3233
3234 12774 99 195
2304 195 022 270 525
5457
2 386 353
201 1000 60 753
420 1273 231259
2645 61777 792 041
279 227
50 857
$4 178 899

EFNEP indicates Expanded Food and Nutrition Education Program.

*This perspective bases benefit on published data associated with avoiding or delaying medical costs and loss of productivity from morbidity related to each

condition.
Direct benefits are gained from avoiding or delaying medical costs.
fIndirect benefits are gained from avoiding lost work days.

dress the economic question of benefit vs cost. To estimate
dollars saved or lost, several states have undertaken EFNEP
CBAs.'>!"! Doing so is seen as a means of evaluating pro-
gram effectiveness, as well as a means of communicating the
program’s value to Congress in an effort to increase fund-
ing,'° but the narrow perspective used provides incomplete
guidance for societal decisions about the program.

The standard approach in economic evaluation is to
complete a Reference Case Analysis, in other words, using
a standard set of methods to make results comparable
among studies, adopting the perspective of society as a
whole. The broad societal perspective means all costs, ef-
fects, and benefits should be incorporated into the analyses,
no matter who pays the costs or receives the benefits.'” This
broad perspective is consistent with the goal that the eco-
nomic evaluation should provide guidance to policy makers
on allocation of resources among EFNEP, other food and
nutrition programs, and other uses. The authors first looked
at costs using cost per graduate as a measure of efficient use
of resources, since these could be employed elsewhere. The
authors then conducted a CEA to take the societal per-
spective assessing program benefits as measured by people’s
preferences for different health states. Finally, benefits were
monetized in 2 ways, first with a willingness-to-pay ap-
proach so benefits represented the broader societal perspec-
tive, and then with the narrower governmental perspective,
which includes only a subset of program costs. This narrow
perspective is appropriate if the only goal is to help gov-
ernmental decision makers weigh costs to taxpayers against
benefits to participants.10

[t is important to keep in mind that programs in differ-

ent locations and analyses using different assumptions
would be expected to provide quite variable results. These
economic evaluations of the NYS EFNEP conducted from
the broad societal perspective were quite favorable, suggest-
ing that the investment of resources in EFNEP is a good
investment for society as a whole, but it has a lower return
from the narrower perspective of government budgets.
The results indicate that EFNEP’s cost effectiveness
compares well to other health interventions, saving a siz-
able number of QALYs as compared to no program. Con-
sidering only direct costs, EFNEP is estimated to have an
incremental cost-effectiveness ratio of $20 871 per QALY
saved. A study by Plans-Rubio estimated the effectiveness
of cardiovascular disease prevention and found that dietary
intervention cost $57 175 to $62 154 per life year gained.*
The Harvard Center of Risk Analysis CEA Registry con-
tains a League Table of over 600 cost-per-QALY ratios.!’
The NYS EENEP is at least as cost-effective as many of
these current health interventions. Using societal willing-
ness to pay to save a QALY, the estimated benefits of
EFNEP far exceed the costs ($9.58:$1.00). However, the
secondary analyses using a narrower perspective found costs
exceeded potential savings. It should be stressed that it is
not necessary that an intervention yield cost savings to
have a favorable economic evaluation. Instead, the stan-
dard approach of CEA and CBA compares the additional
costs of an intervention to the value of the health gains,
measured in QALY or monetary units.!>!* Practical exam-
ples of the use of CEA and CBA in health policy making
include the World Health Organization’s use of CEA and
the US Office of Management and Budget’s use of CBA.7
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When these methods are applied, the CEA and CBA here
support the conclusion that societal resources devoted to
EENEP are in a highly valued use.

The only other reported study that estimates health
benefits from a community-based nutrition education pro-
gram without food assistance is the Virginia EFNEP study,
which used only the narrow governmental perspective and
did not include cost to participants.'® The Virginia benefit-
to-cost ratio was $10.64:$1.00. The difference between
NYS and Virginia is accounted for in 3 ways: the differences
in the assumptions and methodology used, relative cost
differences, and differences in benefits accruing to the re-
spective program. Two-thirds of the difference between the
2 states’ outcomes, using the narrow governmental ap-
proach, can be accounted for by different assumptions, in
terms of lifetime risk, diet-attributable risk, and present
value of benefits. Recalculating Virginia’s benefit-to-cost
ratio using the authors’ assumptions and sensitivity analyses
from the present study results in a ratio of $3.84:$1.00
(sensitivity = $0.43 - $19.10). In addition, Virginia used
only post-education dietary intake, comparing it to recom-
mended levels, rather than assessing pre- to post-education
change. If NYS benefits are recalculated using only post-
education dietary intake data, the benefit-to-cost ratio more
than doubles, from $0.82 to $1.86:$1.00. Differences in
methodology therefore account for a large part of the dif-
ference in the benefit-to-cost ratios reported for the 2 states.
However, the NYS benefit is still below that of Virginia,
which indicates a need to look more closely at program-
matic issues.

Other Benefits Not Captured In These
Analyses

The results presented here are clearly underestimates of the
benefits that would be expected to accrue from EFNEP
participation. The conservative approach used does not
estimate more modest benefits expected from less than
optimal dietary changes or benefits that accrue only after
the participant leaves the program. Additional expected
outcomes were not assessed, for example, improvement in
the dietary intake of other family members, improved man-
agement of household budget,'" impact of increased family
meals,***7 improvements in other health habits (eg, exer-
cise), or the impact of personal empowerment of partici-
pants'? and of staff.*® In addition, no estimates were made
of benefits accruing from other programs to which families
were referred, particularly food assistance programs. During
the study year, 4553 referrals were made to other programs
for low-income audiences, greatly increasing the exposure
of participants to consequent benefit flows from programs
such as WIC and Food Stamps. Amplification of benefits
expected is exemplified by WIC CBA reporting savings of
$1.77-$3.13 for every dollar spent.®

Strengths and Limitations of the Data

This study included a large, multiethnic sample of low-
income adults in EFNEP for at least 6 lessons. EFNEP in
NYS focuses on individualized instruction rather than on a
standard curriculum for all participants, yet it is evaluated
using the standard national evaluation.?! Even so, although
actual lessons delivered may not address all evaluation
items, economic results were favorable.

One limitation of the study was the limited data avail-
able, specifically the small number of items to measure each
construct. The evaluation instrument is brief to limit re-
spondent burden. For research purposes, this brevity limits
the possibility of triangulation for validation. Also, in some
cases items available do not represent the variable of
choice. For example, level of dietary saturated fat is more
important than total fat for heart disease risk, but only total
fat is available in the nutrient database. Only two 24-hour
recalls (pre and post) were available, so day-to-day varia-
tion was not assessed.

A second limitation is the potential impact of social
desirability and/or lack of knowledge on participant re-
sponses. Data were self-reported with no biomarkers, and
participants may have reported practicing better behaviors
than they actually were. Rohs et al reported that pre-
intervention data may be skewed because the participant
thinks he or she is practicing more desirable behavior than
he or she is.*” Once knowledge and skills are gained,
reported practices more closely reflect true practice, and
hence the behavior change calculated from pre- and post-
intervention data underestimates actual change. This un-
derestimation would translate to a higher benefit-to-cost
ratio than reported.

A final limitation is that the authors have not consid-
ered participants’ future costs. EFNEP may have implica-
tions for future costs that arise with improvements in life
expectancy. The Panel on Cost-Effectiveness in Health and
Medicine recommends that economic evaluations “include
the net costs of health care and non-health consumption
during years of life added by the intervention.”'* The
treatment of future costs in economic evaluations has been
controversial, however, leading the Panel to further suggest
that it may be appropriate to omit future costs because of
measurement problems and unresolved theoretical issues.
Especially for sensitivity analysis, future work should con-
sider whether the results of the CBA and CEA are sensitive
to the inclusion of participants’ future costs.

IMPLICATIONS FOR RESEARCH AND
PRACTICE

Economic analyses have implications for funding decisions
and program management at every level. While EFNEP was
the program investigated here, other nutrition education
programs can use similar methodology to leverage funding
and to use available funds more effectively.
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Federal Level

The education provided by EFNEP directly supports current
goals of both the US Department of Agriculture and the
US Department of Health and Human Services, as indi-
cated in the Dietary Guidelines for Americans*' and
Healthy People 2010.°° Data showing that there are actual
quality of life and monetary benefits to EENEP provides an
incentive to Congress to increase funding. It is important
for experts designing these studies to base analyses on data
that are supported by the body of scientific knowledge and
that are reasonable. Overvaluation of programs may lead to
benefit-to-cost ratios that are so high that they lack appar-
ent credibility. Simultaneously, programs can be underval-
ued if they are too narrowly focused or if advocates do not
make it clear that benefits accrue that have not been
captured in a given analysis (eg, food security benefits
beyond those addressed in the present study and health
benefits to other family members).

State Level

Analyses of program effectiveness using economic studies
have potential for upper level management of nutrition
programs—state level management for government funded
programs, or corporate level management in the private
sector. Results provide data for advocating for more money
and for making decisions regarding budgetary allocations to
local programs.

Local Level

Economic analyses can also be used by local programs to
analyze their own costs relative to other sites, providing
data that can improve programming and management.
Likewise, nutrition educators can use the benefits portion of
the study in marketing. Though they already have other
productivity measures (eg, number of graduates, pre to post
behavioral outcomes), accrued benefits estimated in this
study give a unique perspective, in real terms, of the num-
ber of lives being affected and the size of the impact. In
addition, educators are eager to learn more about peer
programs that have the highest economic benefit to assist
them in improving program management and delivery to
more successfully impact the lives of participants. In NYS,
educators and administrators are involved in leveraging
county and state funds for programs. Being able to articulate
the success of the work in terms of monetized benefits will
assist them in this effort.

Future Research

Reports of economic analyses of community-based nutrition
education programs have been limited, and more are needed
to assure that programs receive the support needed to meet
public needs. Future studies should use CEA to compare

different management styles, staffing structures, and program
delivery methods to determine the most cost-effective and
guide management decisions and resource allocation. Well-
validated assessment tools, with a larger number of variables
than in the present study, should be used. Additional con-
trolled trials, beyond that of Burney and Houghton,!' are
needed to provide an additional level of rigor.'®
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