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Objectives. Requiring restaurants to present nutrition information on menus is
under consideration as a potential way to slow the increasing prevalence of obe-
sity. Using a survey methodology, we examined how accurately consumers es-
timate the nutrient content of typical restaurant meals. Based on these results, we
then conducted an experiment to address how the provision of nutrition infor-
mation on menus influences purchase intentions and reported preferences.

Methods. For both the survey and experiment, data were analyzed using anal-
ysis of variance techniques.

Results. Survey results showed that levels of calories, fat, and saturated fat in
less-healthful restaurant items were significantly underestimated by consumers.
Actual fat and saturated fat levels were twice consumers’ estimates and calories
approached 2 times more than what consumers expected. In the subsequent ex-
periment, for items for which levels of calories, fat, and saturated fat substantially
exceeded consumers’ expectations, the provision of nutrition information had a
significant influence on product attitude, purchase intention, and choice.

Conclusions. Most consumers are unaware of the high levels of calories, fat,
saturated fat, and sodium found in many menu items. Provision of nutrition in-
formation on restaurant menus could potentially have a positive impact on pub-
lic health by reducing the consumption of less-healthful foods. (Am J Public
Health. 2006;96:1669–1675. doi:10.2105/AJPH.2004.054973)

and Labeling Act would require chain restau-
rants with 20 or more outlets to provide key
nutrient information. Legislation has also been
proposed in several states (e.g., New York) that
would require restaurants with 10 or more
national locations to disclose the calorie and
nutrient content, such as fat and saturated fat
levels, of their foods.8 The Food and Drug Ad-
ministration has initiated preliminary discus-
sions about national standards for the provi-
sion of nutrition information in restaurants in
response to these legislative initiatives.9

We examined the potential public health
benefits of providing easily accessible nutri-
tion information in restaurants through 2
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studies. In study 1, a survey of consumers
was used to examine the accuracy of con-
sumers’ expectations of the calorie, fat, satu-
rated fat, and sodium levels of restaurant
foods, and sought to determine whether the
difference between expected and objective
levels varied depending on the calorie and
nutrient levels of the items. In study 2, draw-
ing on findings from our survey, we investi-
gated how the provision of nutrition informa-
tion on a menu affected consumers’ attitudes
and purchase intentions when objective calo-
rie and nutrient levels were either much
higher or about the same as consumers
expected.

Sixty-four percent of American adults are either
overweight or obese, and the obesity epidemic
shows few signs of weakening.1,2 Although the
precise number of deaths attributable to obe-
sity is difficult to estimate, obesity is clearly a
major cause of preventable death.3,4,5 Not sur-
prisingly, improving the healthfulness of the
American diet has become a national health
priority.4,6 The increasing prevalence of obesity-
related diseases has been blamed, in part, on
the increased consumption of foods prepared
outside the home. Restaurant expenditures
have increased consistently in recent decades;
consumers now spend more than $400 billion
annually.7

Increased consumption of food prepared
outside the home and the rising percentage of
overweight Americans have made the failure to
disclose the nutritional content of restaurant
foods a significant public health issue. Whereas
the Nutrition Labeling and Education Act in-
creased the availability of nutrition information
on packaged foods, foods purchased for imme-
diate consumption are exempt from nutrition
disclosure requirements. Typically, fast-food
restaurants make nutrition information avail-
able to consumers upon request through
brochures or on their corporate Web sites.
Most dinner house restaurants (i.e., restaurants
that offer table service in an informal atmos-
phere) disclose the nutrient content of their
menu items only via the Internet, if at all.

Laws governing the provision of nutrition in-
formation in restaurants have been under con-
sideration by Congress. The Menu Education

Recent legal and regulatory initiatives re-
garding nutrition information disclosure in
restaurants are largely driven by an interest in
the negative health consequences associated
with the overconsumption of calories and nutri-
ents such as fat, saturated fat, and sodium. This
raises an important question: What are the ex-
pectations of reasonable consumers regarding

STUDY 1: SURVEY

the nutrient levels of typical restaurant fare?
Study 1 compared estimated calorie, fat, satu-
rated fat, and sodium levels of foods typically
served in dinner house restaurants with objec-
tive values determined by laboratory testing. 

We proposed that most consumers lack the
expertise necessary to estimate calorie and nu-
trient levels accurately. Because nutrition infor-

mation is difficult, if not impossible, to obtain
in most dinner house restaurants, consumers
are unlikely to realize that large restaurant por-
tions of higher-calorie and higher-fat menu
items (e.g., large bowl of fettuccine Alfredo)
may exceed a full day’s worth of fat and satu-
rated fat. Therefore, we expected consumers to
substantially underestimate calories and fat,
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saturated fat, and sodium levels. This is consis-
tent with previous research showing that when
presented with large portion sizes of less-
healthful foods, professional nutritionists un-
derestimated calorie levels by between 200
and 600 calories.10 However, we anticipated
that consumers’ estimates would be more ac-
curate for the food items lower in calories and
fat (e.g., grilled chicken breast).

Thus, we hypothesized that (1) the differ-
ence between consumers’ expectations and
objective levels of calories and nutrients
would be greater for items with higher levels
of calories, fat, and sodium than for items
with lower levels of calories, fat, and sodium
(hypothesis 1) and that (2) a greater percent-
age of consumers would underestimate calo-
rie and nutrient levels for menu items with
higher levels of calories, fat, and sodium than
for items with lower levels (hypothesis 2).

METHODS

Study participants were recruited through a
statewide mail research panel and by under-
graduate students. Ninety-seven percent of re-
spondents had dined at a restaurant in the past
month; the mean dining-out frequency was 14
meals. Almost all (97%) were high-school
graduates and 81% had at least some college.
The median age of respondents was 39 years,
and 60% were female. The total sample size
was 193 respondents. Results of tests of hy-
potheses were consistent across demographic
groups, the household research panel respon-
dents, and the sample of adult consumers.

For 9 restaurant entrées, survey partici-
pants were given serving size information and
brief item descriptions, similar to information
that would appear on a menu. For each item,
participants estimated calories, fat, saturated
fat, and sodium levels. Measures of the objec-
tive (actual) calorie and nutrient levels for
each of the 9 items were obtained from inde-
pendent laboratory testing performed previ-
ously for dinner house restaurant items.11

Three items shown in Table 1 (e.g., grilled
chicken breast) were lower in calories and fat
(370 to 640 calories; 6 to 26 g of fat) than
other entrées. Five items (e.g., hamburger
with fries) were much less healthful (930 to
1660 calories; 63 to 97 g of fat). (Although it
can be argued that there are no “unhealthful”
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For the less-healthful items, consumers under-
estimated fat and saturated fat levels by 44 g
and 15 g, respectively—amounts that were
more than 60% of the recommended daily
values. Estimated fat and saturated fat levels
for the more-healthful items were more con-
sistent with objective levels (and even slightly
higher). Consumers underestimated sodium
levels for the more-healthful items by
847 mg, whereas they underestimated the
amount of sodium in the less-healthful and
extremely unhealthful items by 1557 mg and
4353 mg, respectively. For all nutrients,
follow-up contrasts showed significant differ-
ences between the more-/less-healthful and
less-/extremely unhealthful groups.

To address differences in percentages of
consumers underestimating calorie and nutri-
ent levels, cross-tabulation analyses were per-
formed. As shown in Table 1, 90%, 99%,
and 73% of respondents underestimated
calories for the less-healthful, very unhealth-
ful, and more-healthful items, respectively
(χ2 =102.2; P<.001). For fat, 90%, 97%,
and 37% of respondents underestimated lev-
els for the less-healthful, very unhealthful,
and more-healthful items, respectively (χ2 =
509.1; P<.001). The pattern of findings was
similar for saturated fat (χ2 =433.6; P<.001).
Although most consumers underestimated
sodium levels of all the items, differences
were significant (χ2 =13.3; P<.01). These
findings support hypothesis 2.

foods within the context of an entire diet, for
the sake of brevity, we use the terms “less”
and “more healthful” to refer to menu items
higher/lower in calories, fat, and sodium.)
The remaining item (cheese fries with ranch
dressing) had extremely high calorie and nu-
trient levels (3010 calories; 217 g of fat) and
was termed “extremely unhealthful.”

RESULTS

For each menu item, Table 1 presents con-
sumers’ estimated (expected) calorie and nu-
trient levels, the objective levels, the mean
difference between estimated and objective
levels, and the percentage of consumers who
either overestimated or underestimated calo-
rie and nutrient levels. As shown, less-health-
ful items were judged to be higher in calories
and fat than more-healthful items. This indi-
cates that consumers are at least somewhat
aware of nutritional differences among foods.

To test hypothesis 1, individual accuracy
scores for calorie and nutrient levels were
calculated by subtracting the objective levels
from the consumer-estimated levels. These
deviation scores were used as the depen-
dent variables in a series of repeated-mea-
sures analyses of variance. Differences be-
tween consumers’ estimates and objective
values varied substantially across the more-
healthful, less-healthful, and extremely un-
healthful items.

For calories, results of the repeated-
measures analyses were highly significant
(F=2530; P<.001). On average, participants
underestimated the calorie levels of less-
healthful items by 642 calories; objective lev-
els (1336 calories) were almost twice as high
as consumers’ estimates. The calorie content
of cheese fries with ranch dressing (3010
calories) was underestimated by more than
2000 calories. Consumers slightly underesti-
mated calories of the more-healthful items.
Follow-up contrasts on the difference scores
between expected and the objective calorie
measures showed significant differences be-
tween the more- (M=–43) and less-
(M=–642) healthful items, as well as be-
tween the less-healthful items and the ex-
tremely unhealthful item (t values=37.4 and
54.8, respectively; P<.001 for both compar-
isons). Thus, as posited, the differences be-
tween consumers’ calorie estimates and objec-
tive levels were far greater for items with
less-healthful nutritional content.

Similarly, consumers’ expectations of nutri-
ent levels (fat, saturated fat, and sodium) were
less consistent with the objective levels for
less-healthful items than for more-healthful
items. Results from repeated-measures analy-
ses of variance for each nutrient using the dif-
ference between consumers’ estimates and
objective values as the dependent variable re-
sulted in significant findings for all 3 nutrients
(F values exceeded 700 for all tests, P<.001).

STUDY 2: EXPERIMENT

Given that consumers appear unaware of
the high levels of calories, fat, and sodium
found in many foods typically served in restau-
rants, the purpose of study 2 was to examine
the potential public health benefits associated
with the provision of nutrition information in
restaurants. Specifically, we examined how
providing nutrition information influenced con-
sumers’ attitudes and purchase intentions for
restaurant menu items. For each menu entrée,
consumers were also asked to estimate how
likely they were to gain weight and develop
heart disease if that food item was included as
a regular part of their diet. These risk percep-
tions were expected to be influenced by the
provision of nutrition information.

Classic expectancy disconfirmation theory
can be used to predict consumers’ responses

when accurate calorie and nutrient informa-
tion are disclosed.12,13 According to this the-
ory, consumers form initial expectations
about specific product attributes. If the actual
information or subsequent experience does
not meet expectations, then attribute dissatis-
faction will occur, which creates negative atti-
tudes.12 If actual product information exceeds
expectations, positive attitudes result.

Study 1 showed that calories, fat, and
sodium in less-healthful restaurant menu items
are much higher than consumers expect. How-
ever, the objective nutrient levels of more-
healthful items were relatively consistent or
slightly better than what consumers expected.
Therefore, for less-healthful items, the provision
of nutrition information should disconfirm con-
sumers’ nutrition-related expectations resulting

in unfavorable attitudes and decreased pur-
chase likelihoods. Consumers’ perceptions re-
garding the likelihood of weight gain and heart
disease risk should also be higher.14 Expectancy
disconfirmation theory thus suggests that the
discrepancy between expected and objective
nutrient levels should result in an interaction
between the provision of nutrition information
and the healthfulness of the menu item. Nega-
tive disconfirmation for less-healthful items is
expected to lead to decreases in measures of at-
titudes and purchase intentions and to increase
choice preference for more-healthful items. In
addition, these effects should generally be
greater when both the number of calories and
the nutrient levels are provided, compared with
when calorie information (a single attribute) is
presented alone.
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TABLE 2—Means (SD) for Purchase Intentions and Product Evaluation–Dependent Variables
for Nutrition Information–Provision Conditions

Items Less Consistent With Items More Consistent 
Nutrition Expectations With Nutrition Expectations

Hamburger Grilled Chicken 
Dependent Measures for Nutrition Chef’s and Breast and Turkey 
Information–Provision Conditions Salad French Fries Baked Potato Sandwich

Product attitude

No nutrition information 5.37 (1.8) 4.46 (1.8) 5.66 (1.4) 5.25 (1.6)

Calories only 5.18 (1.6) 4.16 (1.9) 5.80 (1.3) 6.02 (1.4)

Calories and nutrients 4.38 (1.9) 3.72 (2.0) 5.52 (1.5) 5.64 (1.5)

Purchase intentions

No nutrition information 4.92 (1.7) 4.44 (2.1) 5.59 (1.6) 4.86 (1.9)

Calories only 4.68 (1.7) 3.80 (2.1) 5.58 (1.6) 5.86 (1.5)

Calories and nutrients 3.97 (2.0) 3.43 (2.1) 5.55 (1.7) 5.48 (1.7)

Perceived likelihood of weight gain

No nutrition information 3.89 (2.0) 7.24 (1.9) 4.32 (1.9) 3.75 (2.0)

Calories only 4.71 (2.3) 7.80 (1.8) 4.43 (1.8) 2.97 (1.7)

Calories and nutrients 5.42 (2.3) 7.53 (1.8) 4.80 (1.7) 3.72 (1.8)

Perceived likelihood of heart disease

No nutrition information 4.05 (1.8) 7.17 (1.6) 3.97 (1.7) 3.92 (1.9)

Calories only 4.59 (2.1) 7.62 (1.6) 3.86 (1.8) 3.10 (2.0)

Calories and nutrients 5.42 (2.1) 7.41 (1.5) 4.23 (1.6) 3.70 (1.9)

TABLE 3—Effects on Purchase Intention and Product Evaluation–Dependent Variables

MANOVA Results Univariate F Values

Product Purchase Weight Gain Heart Disease 
Wilks λ F Attitude Likelihood Perceptions Perceptions

Nutrition information 0.93 1.9 4.2* 2.9 4.2* 3.5*

Daily value information 0.98 1.2 2.9 0.9 0.0 0.7

Item type 0.40 60.0** 56.6** 47.9** 218.4** 231.8**

Nutrition information × Item type 0.91 2.5** 4.0** 5.2** 4.8** 4.6**

Nutrition information × Daily value information 0.94 1.8 2.2 1.4 0.4 0.1

Daily value information × Item type 0.98 1.1 1.4 2.4 0.3 1.2

Nutrition information × Item type 0.97 0.9 2.0 1.1 0.9 0.9

× Daily value information

Note: MANOVA = multivariate analysis of variance.
*P < .05; **P < .01.

Thus, we hypothesized that (1) when objec-
tive nutrition information is less favorable
than consumers expect, providing nutrition in-
formation would have a greater negative in-
fluence on product attitudes and purchase in-
tentions and a greater positive influence on
perceived likelihood of weight gain and heart
disease (hypothesis 3a); (2) when objective
nutrition information is less favorable than
consumers expect, providing both calorie and
nutrient information would have the strongest
influence (hypothesis 3b); and (3) providing
nutrition information on menus would de-
crease choice preference for items with objec-
tive nutrition information that is less favor-
able than consumers expect and increase
choice preference for items more consistent
with expectations (hypothesis 4).

METHODS

Participants
Participants in a geographically dispersed

area throughout a single south-central state
responded to a mail survey. Participants were
mailed packets that included 1 of the ran-
domly assigned 6 menu stimuli, a survey in-
cluding measures of interest, and a stamped
self-return envelope. Completed surveys were
returned by 241 respondents, a response rate
of 50%. Almost all respondents were high-
school graduates (97%), 63% were female,
and ages ranged from 23 to 85 years. For the
6 groups in the design, cell sizes ranged from
38 to 42 participants.

Design
Study 2 had a 3 (nutrition information)×2

(daily value information)×4 (menu item)
mixed experimental design. The nutrition in-
formation and daily value manipulations are
between-subjects factors and menu item is a
repeated-measure factor. Nutrient information
conditions are: (1) calories, fat, saturated/
trans fats, and sodium levels presented, (2)
only calorie information presented, and (3) no
nutrition information presented (status quo in
most restaurants). (Note that most proposed
legislation would require calorie-plus-nutrient
information for restaurants that use menus,
but only calorie information for fast-food
restaurants with menu boards.) The daily
value information disclosure is (1) daily value

recommendations for fat (65 g), saturated fat
(20 g), and sodium (2400 mg) based on a
2000-calorie diet, and (2) a control condition
without daily values.15,16 The nutrition infor-
mation presented was based on laboratory
tests of actual restaurant items. The provision
of daily value information had no influence
on the dependent measures and is therefore
excluded from further discussion.

Four of the items included on the menu
were deluxe hamburger with fries, chef’s
salad, chicken breast with baked potato, and
turkey sandwich. As shown in Table 1, for the
first 2 items, objective levels of calories, fat,
and saturated fat exceeded consumers’ expec-
tations. For the latter 2, consumers’ expecta-
tions were more consistent with objective lev-
els. All information and manipulations were
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presented on a 4-color mock restaurant menu
stimulus. Respondents were instructed to an-
swer questions regarding the menu items; nu-
trition was not mentioned.

Measures
For each menu item, overall attitude to-

ward the product and purchase intention
were assessed using multi-item 7-point scales
(all coefficient α’s greater than 0.90). To
assess consumers’ risk perceptions (likelihood
of weight gain and heart disease perceptions),
9-point, single-item measures drawn from
previous research were employed.14,17 (Spe-
cific items used for measures are available as
a data supplement to the online article.) Items
were recoded so that higher values indicated
more-favorable attitudes and higher perceived
risk. A single measure of choice among the 4
items was used (“If you had to choose one of
the products described on the mock menu,
which one product would you select?”).

RESULTS

To test predictions, a doubly multivariate
analysis was performed with SPSS 11.5 gen-
eral linear models (SPSS Inc, Chicago, Ill). De-
pendent variable means are shown in Table 2
and multivariate and univariate results are
shown in Table 3. There are main effects of
nutrition information provision and menu
item type for the dependent variables as hy-
pothesized and a multivariate interaction be-
tween information provision and menu item
(P<.01). Univariate interactions are significant
for each of the 4 dependent variables. Plots
of means relevant to interactions are shown
in Figure 1. For the items inconsistent with
nutrition expectations (hamburger and chef’s
salad), purchase intention means followed the
predicted pattern. For the hamburger platter,
follow-up contrasts showed that relative to the
control (M=4.44), there were significant de-
creases in purchase intentions for both the
calories-plus-nutrients (M=3.43; t=–2.93;
P<.01) and calories-only (M=3.80; t=–1.89;
P<.05; 1-tailed test) conditions. The differ-
ence between the calorie-only and calorie-
plus-nutrients conditions was not significant.

For the chef’s salad, contrasts show that
compared with the no-information control
condition (M=4.92), there was not a significant

Note. For the hamburger platter and chef’s salad, consumers’ calorie and nutrient expectations (assessed in study 1)
generally were less consistent with objective levels than were the chicken breast dinner and turkey sandwich items.

FIGURE 1—Interaction between nutrition information provided and menu food item for
purchase intentions (a), weight gain (b), and heart disease (c).

https://ajph.aphapublications.org/action/showImage?doi=10.2105/AJPH.2004.054973&iName=master.img-024.png&w=190&h=487
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DISCUSSION

As a response to the increased prevalence
of overweight and obesity, which has been
linked with the greater consumption of
foods prepared outside the home,18 legisla-
tion has been proposed at both federal and
state levels that would require the provision
of nutrition information for restaurant food
items. Study 1 results showed that, for a
number of items, consumers vastly underes-
timated calories, fat, saturated fat, and
sodium levels. On average, less-healthful
items were underestimated by more than
600 calories and between one third to a full
day’s worth of the recommended values for
fat and saturated fat. If diners consumed
600 more calories than they realized for
just 1 restaurant meal per week, an extra
30 000 calories a year would be added to
their diets. These unaccounted calories
could cause a weight gain of approximately
9 pounds annually, holding all other factors
constant. Over several years’ time, this de-
gree of misestimation could cause significant
weight gain. Given substantial differences
between expected and objective values,

these findings indicate that inclusion of nu-
trition information on menus offers informa-
tional benefits to consumers.

Study 2 findings showed that the addition
of calorie and nutrient information for dinner
house items influenced attitudes, intentions,
and choices. Purchase intention and choice
decreased for less-healthful items that were
worse than expected (hamburger platter and
chef’s salad), whereas they remained constant
or increased slightly for items more consistent
with expectations. The largest changes oc-
curred for the chef’s salad, which had the
largest deviations from consumer expecta-
tions. In the absence of nutrition information,
the turkey, chicken, and chef’s salad items
were indistinguishable in terms of the per-
ceived likelihood of heart disease. However,
when calorie and nutrient information were
provided, there was a larger difference in dis-
ease-risk perceptions.

Our findings have significant public health
implications and provide support to the notion
that new restaurant-oriented nutrition infor-
mation initiatives may be warranted. How-
ever, circumstances unique to the restaurant
industry, such as customized orders and

portion size differences, will make provision
of exact nutrition information for every
single meal and every consumer difficult.
Legislation would probably need to apply to
items “as offered for sale,” and nutrition dis-
closure would not include customized orders
or daily specials. 

Because our results showed that con-
sumers substantially underestimated calorie
levels for less-healthful dinner house items
and that preference for the less-healthful
items diminished when nutrition informa-
tion was disclosed, provision of nutrition in-
formation for chain restaurants’ standard
menu items would appear helpful. We also
recognize that further research may identify
additional nutrition formats that may be
equally or more effective at conveying nutri-
tion information, and that combining possi-
ble social marketing initiatives with future
nutrition disclosure research seems war-
ranted. In sum, these findings suggest that
the provision of easily accessible nutrition
information in restaurants may provide sig-
nificant public health benefits by making it
easier for consumers to make more health-
ful food choices.
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differences among these items, and the chef’s
salad mean increased significantly (P<.01).
These findings also supported Hypotheses 3a
and 3b.

Consumers’ item choices were examined
across the 3 levels of nutrition information.
Results were significant (χ2 =15.6; df =6;
P < .02). When calorie-plus-nutrient informa-
tion was presented, the percentage of con-
sumers choosing the turkey sandwich (which
generally met or exceeded nutrition expecta-
tions) increased from 11% to 21%, and it
decreased selection of items with higher
levels of calories and fat than expected. The
share of the chicken dinner (i.e., nutrient
levels consistent with expectations) remained
constant. In tests comparing the 2 items
with higher calories and fat (i.e., items less
consistent with expectations) to the 2 more-
healthful items, selection of the higher-
calorie, higher-fat items decreased from
37% to 24% (P < .05) when calorie and
nutrition information were provided. These
findings supported hypothesis 4.

decrease in purchase intentions from the addi-
tion of calorie information (M=4.68). How-
ever, purchase intentions for the calories-plus-
nutrient information condition (M=3.97) were
significantly lower than both the control (t=
–3.18; P<.01) and the calorie-only (t=–2.41;
P<.02) conditions. This pattern is consistent
with the nutritional composition of the chef’s
salad; it contains a moderate number of calo-
ries, but substantially exceeds the levels of fat
and saturated fat expected by consumers.
Thus, hypotheses 3a and 3b were supported.

With the provision of nutrition informa-
tion, purchase intentions for the expectation-
consistent items showed no effect in 1 case
and a positive effect in the other case. Specif-
ically, the purchase intentions means were
flat for the chicken dinner (ranging between
5.55 and 5.59). For the turkey sandwich, rel-
ative to the control (M=4.86), the addition
of calorie information (M=5.86; t=3.68;
P< .01) and calorie-plus-nutrient information
(M=5.48; t=2.22; P< .05) resulted in
stronger purchase intentions.

Plots for the perceived likelihood of gaining
weight and developing heart disease are
shown in Figure 1b and 1c. For both vari-
ables, univariate analyses of variance were
significant for the chef’s salad (P<.01) and
turkey sandwich (P<.05), but not significant
for the hamburger platter or chicken dinner
(P>.15). For the chef’s salad, the calories-
plus-nutrients condition led to higher per-
ceived likelihoods of heart disease and weight
gain, relative to the calories-only condition
(t=2.52 and 1.87, respectively; P<.05). For
the turkey sandwich, calories alone decreased
both perceived likelihoods (P<.05), but the
full information did not differ relative to the
control. (Presumably, the higher sodium lev-
els revealed in the full-information condition
counterbalanced the positive effects of a
lower-than-anticipated calorie level.) The pat-
tern of means is particularly interesting for
heart disease. With no information, the
means for all items except the hamburger
platter were almost identical but the calorie
and nutrient information widened perceived
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