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between 2010 and 2014.

removed, or unchanged during the study period.

Objective: To determine changes in the nutritional content of children’s menu items at U.S. restaurant chains

Methods: The sample consisted of 13 sit down and 16 fast-food restaurant chains ranked within the top 50 US
chains in 2009. Nutritional information was accessed in June-July 2010 and 2014. Descriptive statistics were
calculated for nutrient content of main dishes and side dishes, as well as for those items that were added,

Results: Nutrient content of main dishes did not change significantly between 2010 and 2014. Approximately one-third
of main dishes at fast-food restaurant chains and half of main dishes at sit down restaurant chains exceeded the 2010
Dietary Guidelines for Americans recommended levels for sodium, fat, and saturated fat in 2014. Improvements in
nutrient content were observed for side dishes. At sit down restaurant chains, added side dishes contained over 50 %
less calories, fat, saturated fat, and sodium, and were more likely to contain fruits/vegetables compared to removed sides
(p < 0.05 for all comparisons). Added side dishes at fast-food restaurant chains contained less saturated fat (p < 0.05).

Conclusions: The majority of menu items, especially main dishes, available to children still contain high amounts of
calories, fat, saturated fat, and sodium. Efforts must be made by the restaurant industry and policy makers to improve
the nutritional content of children’s menu items at restaurant chains to align with the Dietary Guidelines for Americans.
Additional efforts are necessary to help parents and children make informed choices when ordering at restaurant chains.

J

Introduction

The food environment plays an influential role in shaping
the diets of children and may contribute to the develop-
ment of obesity and other adverse health outcomes [1, 2].
Foods purchased outside the home, specifically at restau-
rants, tend to be energy dense and have low nutritional
value. A previous study evaluated nearly 3,500 children’s
meal combinations offered at 34 of the top 50 restaurant
chains in the United States (US), with respect to the
National Restaurant Association’s KidsLiveWell standards,
which provide specifications for calories, total fat, saturated
fat, trans fat, sodium, sugar, and inclusion of food groups
(i.e. vegetables and fruits) [3]. The study found that 91 % of
the meals did not meet the KidsLiveWell standards and
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over a quarter of the restaurants did not have any meals
that met these standards [3]. This is of concern because
restaurant food and fast-food are common in children's di-
ets, contributing approximately 84-191 kcal and 160-
404 kcal to the mean daily intakes of children and adoles-
cents, respectively, who reported being consumers [4]. A
recent analysis of NHANES 2007-2010 showed that half
of US children, ages 2-18 years, consumed fast-food and
10.5 % were high consumers, with more than 30 % of their
daily calories coming from fast-food restaurants [5].

Over the past several years, there has been increasing
media attention paid to the “healthfulness” of restaurant
foods. Beginning in 2006, several municipalities imple-
mented menu labeling laws and in March 2010, a federal
menu labeling law (Section 4205 of the Patient Protection
and Affordable Care Act) was instituted [6]. The law
requires restaurant chains with more than 20 outlets in
the US to display the number of calories contained in
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each item on the menu. Implementation of the law was
originally expected in 2013 but was delayed so that it
will be fully effective by December 2015. Though the
law was mostly intended to assist consumers in making
more informed decisions about meal selections, it is
not clear whether restaurant chains consequently made
changes to menu items to improve nutritional content
[7]. In a study of changes in the nutrient content of adult
entrees at sit-down and quick-service restaurant chains in
the 18 months following jurisdiction-mandated menu
labeling in King County, Washington, only very modest
improvements were observed and levels of energy, satu-
rated fat, and sodium remained excessive [8]. Few studies
have examined longitudinal changes in children’s menu
items offered at restaurant chains, revealing little differ-
ence in the nutrient content of menu items between
2008 and 2012 [9-11].

There are currently no studies, to our knowledge, that
evaluate the most recent changes in children’s menus
offered at both sit down and fast-food restaurant chains.
The purpose of this study was to determine longitudinal
changes in the nutrient and fruit/vegetable content of
main and side dishes available on children’s menus at
popular US restaurant chains between 2010 and 2014.
This time period approximately captures the introduc-
tion and pending implementation of the federal menu
labeling law.

Methods

The sample consisted of restaurant chains ranked within
the top 50 chains in the US in 2009 [12]. Rankings were
based on restaurant chains’ total sales in 2008. Restaur-
ant chains that offered only buffets, pizza, or conveni-
ence/snack options (ice cream, pastries, coffee, and
other convenience items) were excluded (z=11). Since
the objective of this study was to describe the nutrient
profiles of children’s menus items, restaurant chains that
only provided one menu (presumably an adult menu)
were excluded (#=4). Restaurant chains that did not
provide nutritional information for the menus were
excluded (n=6). Lastly, one fast-food restaurant chain
no longer offered a separate children’s menu at follow-
up and was excluded from analyses. The remaining 28
restaurant chains represented over $177 billion in total
sales for 2008 (~73 % of sales for all chains ranked
within the top 50), with fast-food restaurant chains
accounting for approximately $150 billion of the sales
(~85 % of sales for restaurant chains within the study
sample). Restaurant chains were then classified as sit-
down chains (7 =13) and fast-food chains (z=15). Sit
down restaurant chains were defined as those with wait-
staff service and fast-food restaurant chains were defined
as those offering self-service or carry-out without wait-
staff service [13].
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Menus and nutritional data were collected from each
restaurant chain’s website in June-July 2010 and at follow-
up in June-July 2014. Nutritional data were entered for
main dishes and side dishes “as offered” or “as served” by
each chain. Main dishes that were served with specific side
dishes (i.e. hamburger with French fries or macaroni and
cheese with a fruit cup) or specific dressings/sauces (i.e.
baby carrots with ranch dressing) within a given restaurant
chain were included in analyses as single items. Main dishes
or side dishes that were offered both with and without a
specific accompaniment (i.e. hamburger with a choice of a
side or apple slices with or without caramel sauce) within a
given restaurant chain were included in analyses as separate
items. Salads were included with no dressing, unless served
with a specific dressing (i.e. Caesar salad). In the case of
“build your own” sandwiches, average nutritional informa-
tion for the base sandwich (ie. turkey with the average
nutritional information for the bread choices and cheese
choices) offered on the menu was used without additional
toppings and condiment options. The following menu
items were excluded from analysis: beverages; dessert items
(i.e. cookies and sweets); additional dressings/sauces; special
diet; seasonal or region-specific items; and meals specific-
ally only served at lunch or breakfast. There was one fast-
food restaurant chain that offered side dishes (bagged
chips) without posted nutritional information in both years.
These side dishes were excluded from analyses.

Statistical analysis

Nutritional data were entered into an Excel database and
Stata 13.0 (College Station, TX) was used for statistical
analyses. Descriptive statistics (means and standard devia-
tions, SD) were computed for total calories, fat (g), percent
calories from fat, total saturated fat (g), percent calories
from saturated fat, fiber (g), and sodium (mg). Five sit down
restaurant chains did not provide complete information for
all of the selected nutrient variables; therefore, among sit
down restaurants, the full sample size is not available for
saturated fat, sodium, and fiber. The number and percent
of main and side dishes containing fruits and/or vegetables
(as described on the menu) were also calculated. For ex-
ample, main dishes of vegetable stir fry and chicken tenders
with a fruit cup were considered to contain fruits/vegeta-
bles, while side dishes of celery sticks or apple slices were
also considered to contain fruits/vegetables. Differences in
means of nutrient content or percent of dishes containing
fruit/vegetable between 2010 and 2014 at fast-food and sit
down restaurant chains were evaluated using t-tests and
chi-square tests (p <0.05). Any nutritional data that were
reported as “<1” on the restaurant chain’s website, such as a
food item containing <1 g of fat, was entered as 1 in the
database. Values for sodium represented sodium that was
either naturally occurring in the food or was added during
processing or preparation, not sodium from table salt. The
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majority of restaurant chains did not provide information
regarding the percentages of calories from fats; therefore,
percentages were calculated assuming 9 cal per gram of
fat and saturated fat. The proportion (%) of main dishes
and side dishes not meeting the 2010 Dietary Guidelines
for Americans [14] for percent of calories from fat
(<=35 % for 4—18 year olds) and saturated fat (<10 %) as
well as sodium (mg) were calculated. According to the
Guidelines, the recommendation for sodium for children
is <2300 mg/day (tolerable upper intake level). Based on
this recommendation, we established <500 mg for an en-
trée and <200 mg for a side as the recommended level per
meal (i.e. <700 mg), which is slightly less than a third of the
daily recommendation. Items containing fried vegetables,
such as fried potatoes (French fries) and onion rings, or
items containing fruit flavorings, such as strawberry yogurt,
were considered as not containing fruits/vegetables.
Changes in children’s menus between 2010 and 2014
were also determined. Main dishes and side dishes were
categorized as “Added”, “Removed”, or “Unchanged” as
adapted from a previous study [11]. Added items were
those that were not offered on the 2010 menu but offered
on the 2014 menu; removed items were offered on the
2010 menu but not offered on the 2014 menu; and
unchanged items were offered on both the 2010 and 2014
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menus. Items with name changes only, with no changes in
preparation method (as described on the menu), were
considered unchanged. For example, if a 2010 menu offered
fried chicken strips and the 2014 menu offered chicken ten-
ders, these items were considered to be unchanged because
both items are prepared similarly. However, if the 2014
menu offered grilled chicken strips, then fried chicken
strips were considered to be removed and grilled chicken
strips were considered to be added because the preparation
method changed. Mean nutrient and fruit/vegetable con-
tent of added, removed, and unchanged menu items were
compared between 2010 and 2014 using t-tests (p < 0.05).

Results

Main dishes

Descriptive statistics for nutrient and fruit/vegetable con-
tent of main dishes available on children’s menus, as well as
removed and added main dishes, at fast-food and sit down
restaurant chains are shown in Table 1. At both fast-food
and sit down restaurant chains, the average nutrient con-
tent of main dishes did not substantially change between
2010 and 2014. The only exception being that main dishes
at fast-food restaurant chains had a lower mean percentage
of calories from saturated fat in 2014 compared to 2010
(p <0.05). Similarly, no statistically significant changes in

Table 1 Descriptive statistics of nutrient content of main dishes offered on children's menus, as well as removed and added main
dishes, at popular US fast-food and sit down restaurant chains, 2010 and 2014

Nutrient Characteristic Fast-Food Sit down

2010 2014 2010 2014

N Mean (SD) N Mean (SD) N Mean (SD) N Mean (SD)
Calories 66 2683 (101.5) 68 2779 (96.7) 99 381.0 (174.7) 112 4034 (192.6)
Fat (g) 66 12.1 (6.5) 68 12.3 (6.0) 99 18.7 (13.0) 112 19.5 (12.8)
% of Calories from Fat 66 39.5 (12.1) 68 39.0 (12.0) 99 404 (16.8) 112 408 (15.7)
Saturated Fat (g) 66 45(3.1) 68 4.0 (2.7) 75 64 (5.8) 85 6.8 (5.6)
% of Calories from Saturated Fat 66 144 (77) 68 12.0 (54)* 75 133 (8.7) 85 145 (93)
Sodium (mg) 66 664.7 (245.3) 68 663.8 (267.0) 99 846.9 (459.2) 112 937.5 (502.7)
Fiber (g) 66 15 (1.0) 68 17 (1.2) 85 2.1 (20) 92 20(1.8)
Fruits and Vegetables, n (%) 66 1(1.5) 68 1(1.5) 99 8 (8.1) 112 6 (54)

Removed Added Removed Added

N Mean (SD) N Mean (SD) N Mean (SD) N Mean (SD)
Calories 21 2652 (111.8) 24 2804 (914) 16 4479 (191.1) 29 491.8 (229.5)
Fat (g) 21 13.1 (7.0) 24 129 (5.8) 16 233 (14.6) 29 256 (14.3)
% of Calories from Fat 21 438 (11.5) 24 406 (10.6) 16 438 (16.0) 29 454 (14.8)
Saturated Fat (g) 21 47 (3.5) 24 3.8 (2.3) 12 8.7 (8.5) 23 85 (6.1)
% of Calories from Saturated Fat 21 14.8 (8.1) 24 11.5 (4.6) 12 154 (104) 23 16.1 (8.3)
Sodium (mg) 21 6224 (253.8) 24 650.8 (276.8) 16 870.8 (4504) 29 1108.1 (599.2)
Fiber (g) 21 1.2 (0.9) 24 18(1.2) 16 23(1.8) 26 23(1.8)
Fruits and Vegetables, n (%) 21 0 (0) 24 0 (0) 16 3(18.8) 29 1(3.5)

*P < 0.05 t-tests or chi square tests comparing nutrient contents of main dishes between 2010 and 2014 (top half of table), as well as removed and added main

dishes (bottom half of table), at each restaurant chain type
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average nutrient content were observed for removed and
added main dishes at fast-food or sit down restaurant
chains (bottom half of Table 1). The nutrient contents of
unchanged main dishes (n=45 at fast-food restaurant
chains and 7z = 83 at sit down restaurant chains) were nearly
identical between 2010 and 2014 (data not shown).

The majority of main dishes at fast-food and sit down
restaurant chains exceeded recommendations for percent
of calories from fat (>35 %), percent of calories from
saturated fat (> = 10 %), and sodium (>500 mg), with no
statistically significant changes between 2010 and 2014
(Fig. 1). In 2014, the proportion of main dishes exceeding
recommendations for sodium and calories from fat and
saturated fat at fast-food and sit down restaurant chains
ranged from 65-82 %, and the proportion exceeding all
three recommendations (fat, saturated fat, and sodium)
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was approximately 28 and 54 % at fast-food and sit down
restaurant chains, respectively.

Side dishes

Descriptive statistics for nutrient and fruit/vegetable
content of side dishes available on children’s menus, as
well as removed and added side dishes, at fast-food and
sit down restaurants are shown in Table 2. The average
nutrient content of side dishes offered at fast-food
restaurant chains was similar between 2010 and 2014.
Statistically significant differences were found for side
dishes at sit down restaurant chains between 2010 and
2014. On average, side dishes offered in 2014 contained
approximately 50 fewer calories (p =0.03) and 125 mg
less sodium (p = 0.03). A higher percentage of side dishes
contained fruits/vegetables (78.6 % in 2014 versus 66.1 %
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Table 2 Descriptive statistics of nutrient content of side dishes offered on children's menus, as well as removed and added side
dishes, at popular US fast-food and sit down restaurant chains, 2010 and 2014

Nutrient Characteristic Fast-Food Sit Down

2010 2014 2010 2014

N Mean (SD) N Mean (SD) N Mean (SD) N Mean (SD)
Calories 33 150.7 (86.7) 40 127.1 (884) 56 180.2 (135.1) 84 1343 (116.7)%
Fat (9) 33 6.0 (6.0) 40 45 (54) 56 7.7 (86) 81 54 (76)
% of Calories from Fat 33 26.3 (224) 40 19.8 (21.6) 56 285 (25.8) 81 234 (25.2)
Saturated Fat (g) 33 11010 40 0.7 (0.9) 47 2330 70 16 (2.3)
% of Calories from Saturated Fat 33 50 (5.8) 40 3.0 (3.6) 47 8.0 (9.7) 70 6.7 (11.4)
Sodium (mg) 33 248.2 (252.6) 40 2054 (223.1) 56 3255 (418.2) 81 197.2 (263.8)*
Fiber (g) 33 2.1 (1.6) 40 1.9 (1.0) 46 2.7 (.2) 69 2.1(15)
Fruits and Vegetables, n (%) 33 16 (48.5) 40 19 (47.5) 56 37 (66.1) 84 66 (78.6)

Removed Added Removed Added

N Mean (SD) N Mean (SD) N Mean (SD) N Mean (SD)
Calories 1 134.5 (76.9) 18 89.4 (66.0) 18 230.0 (157.9) 46 111.2 (85.8)**
Fat (9) 11 40 (5.7 18 1.8 (34) 18 11.5 (96) 44 5.1 (7.3
% of Calories from Fat " 19.8 (23.0) 18 9.7 (17.1) 18 38.7 (27.2) 44 26.0 (27.8)
Saturated Fat (g) 1 0.68 (0.98) 18 0.17 (0.34)" 15 41 (4.1) 39 15 (2.4)**
% of Calories from Saturated Fat 1 46 (8.2) 18 09 (1.7) 15 126 (10.7) 44 6.0 (8.8)*
Sodium (mg) 11 2055 (281.6) 18 1325 (174.4) 18 581.3 (571.5) 44 216.7 (275.9)***
Fiber (g) Il 22(25) 18 1.7 (1.1) 12 3532 37 1.9 (1.1)**
Fruits and Vegetables, n (%) " 8(72.7) 18 11 (61.1) 18 12 (66.7) 46 41 (89.1)*

*P < 0.05 **P <0.01 ***P < 0.001 t-tests or chi square tests comparing nutrient contents between 2010 and 2014, as well as removed and added side dishes, at

each restaurant chain type

in 2010), though this difference was not statistically
significant.

Differences in nutrient content were also observed
between removed and added side dishes (bottom half
of Table 2). Added side dishes at fast-food restaurant
chains contained less saturated fat than removed side
dishes (p = 0.05). The most noticeable differences were
observed for side dishes at sit down restaurant chains:
compared to removed side dishes, added side dishes
contained over 50 % less calories, fat, saturated fat,
and sodium and were more likely to contain fruits/
vegetables (p <0.05 for all comparisons). They also
contained less fiber (3.5 g in removed items versus
1.9 g in added items, p = 0.01). The nutrient contents
of unchanged side dishes (n =22 at fast-food restaur-
ant chains and n =38 at sit down restaurant chains)
were nearly identical between 2010 and 2014 (data not
shown).

Overall, the proportion of side dishes at fast-food and
sit down restaurant chains that exceeded recommenda-
tions for percent of calories from fat (>35 %), percent of
calories from saturated fat (<=10 %), and sodium
(<200 mg) decreased between 2010 and 2014. However,
only the difference in saturated fat content at sit down
restaurant chains was statistically significant; in 2010

approximately 50 % contained at least 10 % of calories
from saturated fat compared to 32 % in 2014 (p = 0.04)
(Fig. 1).

Discussion
The purpose of this study was to determine changes in
the nutritional content of main dishes and side dishes
offered on children’s menus at popular U.S. sit down
and fast-food restaurant chains between 2010 and 2014.
The nutrient content of main dishes offered at sit down
and fast-food restaurant chains did not appreciably
change and the nutrient content of removed and added
main dishes was similar during the study time period.
The majority of main dishes remained high in fat, satu-
rated fat, and sodium. Improvements were observed,
however, for side dishes, which tended to be lower in
calories, fat, saturated fat, and sodium in 2014 com-
pared to 2010. Statistically significant differences were
observed for side dishes offered at sit down restaurants;
compared to removed side dishes, added side dishes
contained over 50 % less calories, fat, saturated fat,
and sodium and were more likely to contain fruits/
vegetables (p < 0.05 for all comparisons).

Recent studies, using nutrition data from 2010, report
poor nutritional content of meals offered on children’s
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menus at restaurant chains [15-18]. In a study of 245 res-
taurant chains, only 11 % of main dishes and 33 % of sides
offered on children’s menus met the KidsLiveWell stan-
dards (created by the National Restaurant Association)
[15]. When comparing main dishes to criteria based on the
US Department of Agriculture Recommended Dietary
Allowance [14] of energy, fat, saturated fat, and sodium,
only 8 % of main dishes met all four criteria for 4-8 year
olds (<533 cal, <=35 % energy from fat, <=10 % energy
from saturated fat, and <633 mg sodium) and 11 % of main
dishes met all criteria for 9-13 year olds (<633 cal, <=35 %
energy from fat, <=10 % energy from saturated fat,
and <733 mg sodium) [15]. In the present study, main
dishes and side dishes at both types of restaurant chains
consistently contained high amounts of fat, saturated fat,
and sodium and low amounts of fiber and fruits/vegetables,
though values tended to be higher at sit down restaurant
chains. This observation has been reported previously and
is likely due to larger portion sizes served at sit down com-
pared to fast-food restaurant chains [19].

Few studies have examined recent changes in menus tar-
geted to children. One study determined changes in meal
combinations (main dishes, sides, and beverages) offered
on children’s menus at 34 US restaurant chains, 2008—
2012 [9]. The percentage of meals that met nutrition stan-
dards for calories (<=430 kcal) and sodium (<=770 mg) ap-
proximately doubled, from 7 to 14 % and 15 to 34 %,
respectively, during the study period. Additionally, a higher
percentage of restaurant chains offered meal combinations
with some type of fruit or vegetable, including juices (69 %
in 2008 versus 72 % in 2012). However, the percentage of
meals that met standards for fat (<=35 % of calories)
remained the same, at 54 %, and the percentage that met
standards for saturated plus trans fat (<=10 % of calories)
decreased from 54 % in 2008 to 45 % in 2012. Those re-
sults are consistent with the results from the present study
and suggest that, although there was no difference in the
average nutrient content of main dishes, it is likely the
overall nutrient content of many meals (main dishes com-
bined with side dishes) would improve due to the ob-
served decreases in calories, fat, and sodium and increases
in fruit/vegetable content of side dishes.

Other studies examined longitudinal changes with
respect to jurisdictional and federal menu labeling
policies [10, 11]. In an analysis of fast-food restaurant
chains with (cases, n=5) and without (controls, n = 4)
jurisdiction-mandated calorie-labeling on menus, 2005-
2011, there was little improvement in the healthiness of
children’s main dishes during the study period. Healthy
entrées were defined as containing < =25 % of the dietary
reference value of calories, saturated fat, sodium, choles-
terol, and fiber. Only one case restaurant and no control
restaurants offered children’s main dishes meeting 4 of the
5 nutritional criteria [10]. Another study reported no
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changes in energy or sodium content of children’s main
dishes at 109 restaurant chains between 2010 and 2011.
However, after adjusting for several restaurant characteris-
tics including restaurant size, type of meal (i.e. breakfast,
lunch, or dinner), and cuisine, there was an estimated
average decrease of 40 cal in main dishes at fast-food
restaurant chains (n = 21), with a difference of -57 cal in
added versus removed main dishes [11].

It is difficult to make direct comparisons in the results
across studies due to differences in the time period that
data were collected, types and number of restaurant chains
included, the unit of analysis (such as combination meals
or individual items, inclusion of beverages or breakfast and
lunch items), and statistical methodology. Our study, as
well as others, is limited to the accuracy and validity of nu-
trition information posted on restaurants’ websites, which
may be under-reported [20] and likely underestimates the
average nutrient values. We are also unable to account for
any additions made after food preparation or beverages
consumed with the meals, which would likely account for
substantial increases in calories, macronutrients, and so-
dium. We cannot comment on parent and child purchas-
ing behaviors, which may not be influenced by nutrition
menu labeling [21]. These limitations suggest that the
reported nutrient content of meals is lower than what is
actually being consumed by children. Lastly, though the
federal labeling law was introduced in 2010 with support
from the National Restaurant Association, its effective date
was delayed until December 2015. Therefore, this study
only approximately captures the time period from intro-
duction to the pending implementation of the law. Al-
though our results suggest that some improvements in the
nutrient content of children’s menu items were made during
this time, we cannot comment on any additional changes to
menu offerings and/or nutritional content during the time
period leading up to full implementation of the law.

Conclusions

Taken collectively, the results show that small changes
have been made in the past several years to improve the
average nutrient and fruit/vegetable content of meals
(main dishes with side dishes) offered to children at
restaurant chains. These changes do not seem to be due to
a reformulating of the nutrient content of existing menu
items but rather to replacement of some menu items with
healthier options, specifically side dishes. The evidence
suggests that little has been done to improve the nutrient
and fruit/vegetable content of main dishes. Therefore, al-
though healthier options are available and the average
nutrient content of meals may be improved in some cases,
the majority of the selections available to children still
contain high amounts of calories, fat, saturated fat, and
sodium. Future studies are needed to determine whether
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full implementation of the menu-labeling laws, as well as
other social pressures, result in further improvements in
nutrient content of children’s meals at restaurant chains.
Continuing efforts made by the restaurant industry and
policy makers to increase the nutritional value of children’s
meals at chain restaurants, especially main dishes, and
to help parents and children make informed choices
when ordering at these restaurants are necessary.
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