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Intrdution
Since the 1970s, a variety of pro-

grams have been implemented to test the
proposition that information provided in
supermarkets not only can increase
awareness and knowledge of healthful
food choices but can provide specific, fo-
cused guidance in making those choices.
Evaluations of the few programs with
evaluation components have shown
mixed results, with some improvement in
knowledge and attitudes and modest, if
any, changes in behavior.1-13

In March 1987, the National Cancer
Institute (NC), one of the National Insti-
tutes of Health, launched a 2-year multi-
component supermarket intervention in
cooperation with Giant Food Inc, a major
supermarket chain in the Washington,
DC-Baltimore, Md, area. The "Eat for
Health" program was intended to stimu-
late changes in knowledge and food pur-
chasing behavior consistent with NCI's
dietary recommendations for cancer risk
reduction. These recommendations focus
on reducing fat intake and increasing con-
sumption of fruit, vegetables, and other
fiber-containing foods.14 The intervention
was conducted in Giant's 105 Washing-
ton-area stores, while its 30 Baltimore
stores served as the comparison group.
Program elements included special shelf
price labels; a food guide containing cal-
orie, fat, cholesterol, sodium, and fiber
values for all items carrying the special
shelf price labels; a monthly bulletin con-
taining nutrition information and recipes;
signs in the produce department; and an
intensive multimedia advertising cam-
paign. Individual 3-month interventions,
which were evaluated separately, were
developed during the second year of the

campaign in conjunction with the National
Livestock and Meat Board and several
poultiy producers. The components and
development of Eat for Health are de-
scribed more fully in Light et al.15

The Eat for Health study was evalu-
ated to (1) assess participating stores' abil-
ity to implement this multimethod nutri-
tion education program; (2) measure
changes in consumer purchases of fiber-
rich and lower-fat foods; and (3) assess
changes in consumer knowledge about
diet and health issues, specifically diet and
cancer issues, and self-reported food pur-
chasing and preparation.

Methds
The Eat for Health evaluation con-

sisted of an in-store monitoring program,
an in-store and telephone consumer sur-
vey, and an analysis of sales data on se-
lected foods.

A matched-pair design was selected,
using 20 stores in the intervention group
and 20 stores in the comparison group.
Data from the 1980US Bureau ofthe Cen-
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sus decennial survey were used to match
stores with regard to their neighborhoods'
racial composition, age distribution, occu-
pation, income, and proportion of home-
owners. Stores were also matched with
regard tovolume and presence or absence
of a pharmacy.

In-Store Monitoring
The Eat for Health monitoring com-

ponent consisted of nine visits to the 20
intervention stores selected for evalua-
tion. In these visits an NCI staff person
talked with the store manager and
checked on availability of program mate-
rials. This component was based on expe-
rience from previous supermarket inter-
ventions that showed the importance of
the availability ofprogram materials and a
commitment to the program by supermar-
ket managers and staff.7,9 Odenkirchen et
al. have described the monitoringprogram
in more detail.16

Conswner Suwveys
This series of three surveys was ad-

ministered to shoppers from the 20
matched pairs of Washington and Balti-
more stores selected for evaluation. Wave
1 was a baseline survey conducted in Feb-
ruary and March 1987, wave 2 was con-
ducted in January, February, and March
1988, and wave 3 was conducted in Feb-
ruary, March, and April 1989. The short-
ened version of the food frequency por-
tion of NCa's Health Habits and History
Questionnaire was adapted for mail and
self-reported administration.17

Potential survey participants were in-
cluded only if they did more than 50% of
the household shopping and shopped at
Giant more than 50% of the time; ate less
than 50% of their meals outside the home;
were between the ages of 21 and 75 years;
had no medical condition requiring a spe-
cial diet; and did not work in the food,
health, or market research industries. Ta-
ble 1 provides further detail on response
rates.

To evaluate responses to the three
cross-sectional surveys, an analysis ofco-
variance approach was adopted in which
the survey wave (1, 2, or 3) and place
(Washingtonvs Baltimore) served as main
effects and the survey response items
served as the dependent variables in a se-
ries of ordinary least squares multiple re-
gression models.

Sales Data
Summary sales data were obtained

each week from Giant's computerized
cash registers, which record purchases by

Universal Product Code. Data were col-
lected for 1 baseline year (March 1986
through February 1987) and the 2 inter-
vention years (March 1987 through March
1989) in the same 20 matched pairs of
stores used for the monitoring and con-
sumer surveys. The analysis of sales data
focused on changes in purchases of fiber-
containing foods, although sales data for
meat and poultrywere analyzed as well. A
cross-sectional time series regression pro-
cedure was used to analyze the data.

Eight mutually exclusive food cate-
gories were targeted for analysis: dry ce-
real, baked goods, fresh produce, frozen
vegetables, canned vegetables, canned
and frozen beans, dried beans, and dried
fruit.

Foods in each of the eight categories
tracked for analysiswere grouped intotwo
subcategories: "recommended" and
"other than recommended." Recom-
mended foods contained at least 2 g of
fiber and less than 30% of calories from
fat. All other foods in each category were
other than recommended.

The effect of the Eat for Health inter-
vention was measured by two variables.
The first was "recommended ounces," or
sales in ounces of recommended food
items in each category. The second was
"percent recommended," or the percent-
age of all the foods sold in each category
that were in the recommended subcate-
gory. This portion of the evaluation is de-
scribed in Patterson et al.18

Resul
In-Store Monitoring

At the start of the Eat for Health pro-
gram, it was determined that project ele-
ments (shelf labels, food guides, produce
signs, and monthly bulletins) complied
with the research protocol if they were

available and located properly and if the
nutrition information on the shelf labels
was correct. The goal for project elements
was an average compliance rate of 80%o.

Not surprisingly, the shelf labels had
the highest compliance rate, averaging
92% to 100%o over the program. This high
compliance ratewas largely due to the fact
that the labels were computer-generated
and therefore uniform and up-to-date in
content. Also, once attached to the shelf
the labels did not move.

I The EatforHea ith Food Guide also
had a high compliance rate, with booklets
available at an average of 85.3% of all
checkouts. Like the shelf label, this ele-
ment was stable; once placed in a rack at
the checkout counter, the booklets were
not moved and only had to be replaced as
copies were sold.

The produce signs also met the proj-
ect goal, with an average compliance rate
of 83.2%. This average was considered
particularly good, as the signs were fre-
quentlymoved and changedwhen items in
the produce department were shifted.

The Eat for Health monthly bulletin
had the lowest compliance rate over the
monitoring periods, averaging 63.5% for
operating checkouts. Compliance differed
most significantly from store to store, with
a range of 31.6% to 89.5% at operating
checkouts. This lower compliance rate
was of some concern because the free
take-home bulletin was the only element
of the program that contained detailed in-
formation on Eat for Health issues. One
possible reason may have been the bulle-
tin's popularity. It was often out of stock
by midmonth. Another reason may have
been its location at the end of the check-
out, a busy place that is crowded with ma-
terials such as grocery bags and other
store flyers. Despite this disadvantage,
previous programs had demonstrated that
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the checkout was the best possible loca-
tion for the bulletins.

Consumer Suwveys
It was hoped that the five research

hypotheses that were developed from the
surveys would provide substantial insight
into the dynamics of nutrition knowledge
and practices in the Washington and Bal-
timore communities and would demon-
strate an effect ofthe intervention materials
on food purchasing and consumption be-
havior. These hopes were not entirely re-
alized, as only two of the hypotheses were
supported by the data. Table 2 summari
the results for the five hypotheses.

Hypothesis 1. Self-reported purchas-
ing and consumption of foods high in fiber
and low in fat would increase, and pur-
chasing and consumption of foods high in
fat would decrease.

The analysis showed no statistically
significant effect on self-reported pur-
chases of high-fiber foods, with the excep-
tion of dried beans. In contrast, the direc-
tion of differences from wave 1 to wave 3
appeared to show a program effect for
choosing fewer high-fat foods. However,
the majority of differences were small and
the results were not sufficient to confirm
the hypothesis.

Hypothesis 2. There would be
changes in food preparation methods con-
sistent with the Eat for Health recommen-
dations.

The only consistent trends that ap-
peared here were for less fiying and use of
barbecued food, but these trendswere not
statistically significant.

Hypothesis 3. There would be an in-
crease in knowledge about foods related
to cancer risk reduction.

Although an overall pattern favoring
a positive effect was apparent, it was not
strong enough to confirm the hypothesis.

lypothesis 4. There would be an in-
creased awareness of the relationship be-
tween diet and chronic disease.

It appears that Eat for Health's diet
and cancer message made a clear impres-
sion on Washington shoppers. The pro-
portion ofthese shopperswho mentioned,
unprompted, a link between diet and can-
cer increased by 14.2 percentage points
over the Baltimore figure from wave 1 to
wave 3. This was a large and significant
change.

Iypothesis 5. Awareness of the Eat
for Health program would increase.

This hypothesis was also well sup-
ported by the results. Significantly more

Washington shoppers than Baltimore
shoppers heard of Eat for Health over

74 American Journal of Public Health January 1994, Vol. 84, No. I



Supermarket Intervetion

time. In particular, awareness of fiber in-
formation and awareness ofthe supermar-
ket as a source of nutrition information
favored a positive program effect.

Sales Data

Dry cereals. The dry cereal category
included all dry cereals sold by Giant. The
recommended subcategory included all
high-fiber cereals. Sales data showed a
striling decline in sales of these cereals.
After price and other confounding vari-
ables were taken into account, the data
showed a greater decrease in sales of rec-
ommended cereals in Washington than in
Baltimore, indicating a negative interven-
tion effect.

Baked goods. The baked goods cat-
egory included all types of breads and
rolls. Recommended types included
whole wheat, natural grain, and bran-type
breads. In both intervention years, the
number of recommended ounces was
greater than in the baseline year, but in-
tervention effects were negative. This in-
dicated that shoppers in both areas bought
more ofthe recommended breads, but the
trend was stronger in Baltimore than in
Washington.

Fresh produce. The fresh produce
category included a wide variety of fresh
fruits and vegetables available in Giant su-
permarkets. The number of recom-
mended ounces sold decreased in Balti-
more during the intervention period
compared with the baseline year. In
Washington, on the other hand, sales of
recommended ounces increased over the
course ofthe intervention. During the sec-
ond year, adjusted sales increased almost
8% more in Washington than in Balti-
more, a result that approached statistical
significance. An increase in percentage of
recommended sales over baseline was
also seen in both years in Washington,
compared with only year 1 in Baltimore.
After adjustment, Washington showed a
statistically significant relative increase in
market share over Baltimore (2.4%) dur-
ing the intervention period.

Frozen vegetables. The frozen vege-
table category included most types of fro-
zen vegetables; more than 60%o of sales
were in the recommended subcategory.
Average sales changed little over the
study period, although there was a small
decline in percentage of recommended
items sold. The decline in sales of recom-
mended frozen vegetables was signifi-
cantly smaller in Washington than in Bal-
timore, indicating a positive intervention
effect.

Canned vegetables. The canned veg-
etable category included all canned vege-
tables. The recommended subcategory in-
cluded corn, green peas, and lima beans.
The number ofounces ofvegetables in the
recommended category fell during both
study years compared with the baseline
period, but the decline was greater in Bal-
timore than in Washington, resulting in a
statisticaLly significant increase in sales of
the higher-fiber vegetables recommended
by Eat for Health.

Canned and frozen beans. The
canned and frozen bean category included
baked and other canned beans and frozen
beans, such as kidney beans and black-
eyed peas; all items in this category were
recommended. Intervention effects were
negative but not statistically significant.

Dnied beans. All types of dried beans
were included in the dried bean category,
and practically all were in the recom-
mended subcategory. Sales declined from
baseline in both areas, but again, the de-
cline was smaller in Washington than in
Baltimore, and positive intervention ef-
fects were seen for both intervention
years. These changes approached statis-
tical signifcance.

Dniedftuit. The dried fruit category
included raisins, dates, and other types of
dried fruit; all were in the recommended
subcategory. Results for this category
were similar to those for dried beans in
that intervention effects were positive but
did not reach statistical significance.

Meat andpouy. The results of the
separate analyses of the second-year meat
and poultry interventions reveal limited
changes, primarily associated with price,
in the purchase of recommended vs other
than recommended types during each
3-month intervention period related to the
previous 1-year period. For meat, mean
recommended ounces and percent recom-
mended ounces decreased in both Balti-
more and Washington; the decrease was
smaller in Washington. For poultry, rec-
ommended ounces increased in both ar-
eas, but more so in Washington.

Discussion
Three goals were set for the Eat for

Health program: (1) to demonstrate that a
multifaceted nutrition information pro-
gram could be carried out in more than 100
supermarkets over a period of 2 years; (2)
to effect changes in food purchasing be-
havior in line with NCI's nutrition and
cancer risk reduction dietary guidelines;
and (3) to stimulate positive changes in
knowledge and attitudes toward diet and

health issues. Judged against these goals,
Eat for Health had mixed success.

The ability to carry out such a large-
scale, long-term program was strongly
demonstrated. Over its 2-year span, from
150 000 to 200 000 bulletins were distrb-
uted each month for 25 months, more than
100 000 food guides were sold, and hun-
dreds of thousands of people were ex-
posed to a multimedia advertising cam-
paign. Numerous groups and individuals
were cooperatively involved in the prep-
aration, review, and implementation of
the many project elements. In the course
of developing the program, Eat for Health
staffwere conscious of elements of previ-
ous supermarket interventions that had
contributed to their successful implemen-
tation.1.2.6.7 9 A number of these were
found toworkwell for Eat for Health also.
Important among them was the good
working relationship between the Eat for
Health program staffs at NCI and Giant
Food. This relationshipwas formalized by
an agreement outlining roles and respon-
sibilities of both collaborators and further
enhanced by the continual support of sen-
ior management at Giant and NCI. Train-
ing of Giant store managers and other staff
and open discussion between store man-
agers and the NCI staff person during
monitoring visits also stimulated commit-
ment to the program.

With respect to the second goal, Eat
for Health's effect on food purchasing be-
havior appears to have been modest. This
conclusion recognizes several limitations
imposed by the complexity of the techni-
cal problems inherent in the analyses and
by the realities of conducting research in a
marketplace setting.

Because the intervention and control
groups had to be assigned to Washington
and Baltimore groups of stores rather than
on a random basis, it was difficult to en-
sure comparability of the two groups and
therefore to determinewhether changes in
sales were due to the intervention rather
than to inherent differences in the study
groups. Very large fluctuations in the lev-
els ofsales also occurred during the course
of the intervention, resulting in tremen-
dous variability in the data, which made it
difficult to detect any intervention effect.

Despite these limitations, some
changes in food purchasing behaviorwere
observed, particularlywith respect to pro-
duce. This may have been due to the em-
phasis on fruits and vegetables in the
monthly bulletins and produce signs, to

the popular weekly half-price sales in
which the Giant salad bar was often fea-
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tured, and to a public perception of the
superiority of fresh produce.

Results in the third area-nutrition
knowledge and attitudes and self-reported
food purchasing behavior-appear to
have been the most modest. Several pos-
sible reasons for this slight effect can be
suggested. Washington-area shoppers
may have already been sensitized to the
general diet and health messages ofEat for
Health by the two previous nutrition in-
terventions held in Giant Food stores
(Foods for Health in 1979 and Special Diet
Alert in 1981) and by Giant's well-known
commitment to providing nutrition infor-
mation in its stores even in the absence of
a formal intervention. National public
health and private sector media campaigns
related to various food and health issues
may also have previously affected the
knowledge and behaviors of Washington-
area consumers. Finally, intervention
stores happened to be located in more af-
fluent areas than were comparison stores,
and this somewhat higher socioeconomic
status may account in part for the greater
awareness of Washington shoppers. It
should be noted, however, that the great-
est positive change occurred for knowl-
edge of a relationship between diet and
cancer. This was a relatively new piece of
information for consumers and the fact
that such a dramatic change occurred here
argues in favor of the effectiveness of Eat
for Health materials in transmitting con-
cepts to consumers.

Like the sales data, these survey data
were analyzed in light of several recog-
nized concems and limitations. First,
there was concem about the reliability of
consumer responses to nutrition surveys.
In particular, we were sensitive to the
experience of previous programs, such as
the Special Diet Alert and the Lean Meats
Make the Grade programs, in which sur-
vey respondents claimed awareness ofthe
program even before its inception or dem-
onstrated confusion between the program
and other types of nutrition promotions in
the store.2-6 To some extent this was true
for Eat for Health as well, although knowl-
edge of Eat for Health per se increased
dramatically over the study period. Sec-

ond, as this was a quasi-experimental
study, there was veiy little control over
survey participants' shopping behavior
and media access, and therefore the sam-
ple of shoppers for the survey may not
have been truly representative. Third, the
time frame for data collection in the first
wavewas unexpectedly delayed, and data
collection was still ongoing for several
days after the program was launched.

Conchsions
Oneway to encourage and strengthen

positive behavior change is to institution-
alize its catalysts. Providing appealing, us-
able information in the supermarket that
complements the healthful choices avail-
able there is one example of this process.
Supermarketprograms have demonstrated
their value in enhancing customers' satis-
faction with and loyalty toward their
stores.19 20 As a result, nutrition programs
appear to be an entrenched feature of the
supermarket business landscape.21'=

As messages and support systems for
healthful dietary change become more es-
tablished in the marketplace and diffused
throughout society, it may be increasingly
difficult to detect an impact from any one
supermarket intervention. On the other
hand, the positive contributions of these
programs-along with those of many
other nutrition efforts-may be reflected
over time in the gradual lowering of nu-
trition-related chronic disease rates. E
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