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Objective To evaluate patient meal orders and consumption with a revised menu design that includes child-
friendly labeling.
Study design A randomized controlled trial among hospitalized children was performed over a 1-month period
comparing the control menu layout and the intervention menu. The intervention menu contained the same choices
but was labeled to encourage healthy eating. Children on a specialized diet, receiving parenteral nutrition, or age
<2 years were excluded.
Results A total of 163 patients (81 males) were included, with a mean age of 9.9 ± 5.1 year, and a mean weight
z-score of −0.08 ± 1.3. Children receiving the intervention ordered more “green-light” healthy choices and fewer
“red-light” items, with 0.65 lower odds of selecting a red-light item (95% CI, 0.55-0.76) and 1.75 higher odds of
selecting a green-light item (95% CI, 1.49-2.04), both at the first meal, but with effects waning over time. There
were trends toward increased intake of fruits and vegetables and decreased intake of “foods to limit”, but no impact
on the consumption of sugar-sweetened beverages. Both intervention and control group consumed their meals in
equal proportions.
Conclusions The combination of menu labeling techniques targeted to children in the inpatient hospital setting
was an effective short-term tool for increasing the intake of healthier foods, although the effect of labeling waned
over time. (J Pediatr 2019;204:59-65).
Trial registration ClinicalTrials.gov: NCT02692001.

T he food environments to which children are exposed at home, in school, in child care facilities, and within their com-
munities can influence the healthfulness of their diets. Children are often eating outside the home with easy access and
routine exposure to large portion sizes of foods high in fats, added sugars, and calories.1-4 With one-third of all 5- to

17-year-olds classified as overweight or obese in Canada, supporting healthy food environments is a key strategy for achieving
the public health goal of reducing childhood obesity.5 Similar to food outlets outside of the home, children’s hospitals often
provide suboptimal nutritional environments. Studies have shown that between 38% and 89% of American hospitals and 50%
of Canadian hospitals have fast food franchises in addition to a hospital cafeteria on their premises.6,7 They also contain on
average 9-16 vending machines selling only energy-dense, ultra-processed, nutrient-poor foods.6

Menu labeling and point-of-purchase nutrition information is a potential cost-effective public health strategy for children
and adults.8 A recent systematic review found menu labeling to be more effective in cafeterias than in restaurants and that quali-
tative information, such as traffic light labeling, was most effective in promoting healthier choices.9 Providing nutrition infor-
mation in adult hospitals has been associated with moderate improvements in macronutrient and energy intake in real-life and
hypothetical cafeteria settings.10-12

Since July 2006 at The Hospital for Sick Children, inpatients have used an or-
dering and delivery system called Meal Train that allows food to be prepared as
needed for a room service style of feeding. In a previous study from our group,
using the Meal Train ordering system, we found that the hospitalized children were
not meeting minimum fruit and vegetable intake recommendations, ordered 30%
of their fruit and vegetable intake as juice, and ordered large volumes of energy-
dense, nutrient-poor foods despite the availability of healthier options on the menu.13

The aim of this study was to evaluate the impact of a combination of labeling tech-
niques, including attractive characters, descriptive food names, and a traffic light
system, on patient food orders and consumption with no changes in menu food
options. These strategies have been successful in influencing children’s food choices
in research settings.14-16 The primary outcome of interest in this study was the
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number of servings of green-light and red-light food choices,
as well as Canadian Food Guide (CFG) daily servings for fruits
and vegetables, sugar-sweetened beverages, and “foods to limit.”
We hypothesized that a child-friendly menu highlighting
healthier options would increase the number of healthy food
choices and decrease orders of energy-dense, nutrient-poor
foods.

Methods

A review of the literature was undertaken using the PubMed,
Google Scholar, MEDLINE, and CINAHL databases to iden-
tify menu labeling interventions targeted at children, adoles-
cents, and their parents. Interventions that included a traffic
light system, attractive characters, and fun descriptive names
are most successful at being noticed, influencing behavior, and
promoting perceived healthiness of the selected food items.14-20

They raise awareness of the food and appeal to children’s sense
of fun and taste expectations. In addition, these designs have
broad appeal to parents, children, and teenagers of various ages.
Furthermore, they do not require any a priori nutrition knowl-
edge about calories or recommended intake and are acces-
sible to visual learners and to those from diverse educational
backgrounds. For these reasons, all 3 techniques were incor-
porated into the intervention menu (Figure 1; available at
www.jpeds.com).

Based on our existing menu items, the coding of the red-,
yellow-, and green-light foods was derived using a combina-
tion of tools and guidelines, including the CFG,21 Health Canada
Health Claims, and Nutrition Controls for Ontario Schools.21-23

Using these tools, 3 dietitians classified the menu items based
on the level of processing and nutrient content, with particu-
lar emphasis on fiber, added sugar, saturated fat, and sodium.
Each dietitian classified items independently, and strong agree-
ment (k = 0.85) was seen. When differences were encoun-
tered, a consensus was achieved.

Menu items were then organized into green, yellow, and red
boxes with labels reading “a great healthy choice,”“choose some-
times,” and “choose once in a while,” respectively. A section titled
“Eat Like a Superhero” was created to prime children to con-
sider what their potential role models choose and incorpo-
rated fun descriptive names, a suggested sample breakfast, and
lunch and dinner meals with photographs of portion sizes in
a plate method format. Original cartoon female grapes and male
broccoli superhero characters were created with the aid of a
graphic designer to encourage fruit and vegetable selection.
None of the menu items changed between the control and in-
tervention menu; thus, patients and their families in both groups
had the same menu items available for all meals.

Setting and Subjects
We conducted a 1-month randomized, controlled trial on 6
general pediatric and subspecialty pediatric wards at The Hos-
pital for Sick Children, a tertiary care center in Toronto
(ClinicalTrials.gov: NCT02692001). Food order and consump-
tion data were collected on 6 wards over a 1-month period,
with the control and intervention menu each used for a period

of 2 weeks. Children exposed to the educational intervention
menu who remained on the ward during the 2-week control
menu period were excluded from the study. Children who were
aged <2 years, nonfluent in written English, on nothing by
mouth status during the course of admission, receiving par-
enteral nutrition, or prescribed a specialized diet (eg, pureed
foods, infant formula, ketogenic, celiac, kosher) were ex-
cluded from the study. The study design was approved by The
Hospital for Sick Children’s Institutional Research Ethics Board.
A waiver of consent was granted.

Patients were identified by food services ward census using
Hospitality Suite Computrition, the food service operations
management software. Bedside nurses distributed the menus
and assisted in determining inclusion/exclusion criteria, but
were asked not to disclose that this was a study, to avoid food
selection bias by families. Families receiving the intervention
menu were told the hospital had given the menu a “new look”
but that food items were the same as on the old menu.

Data Collection
Data collected included meal orders, meal consumption, and
patient/caregiver perceptions about the intervention menu. The
Meal Train meal orders were accessed using the Hospitality Suite
Computrition (Computrition Foodservice Software Solu-
tions, West Hills, California) by research personnel after break-
fast, lunch, and dinner meal times (9:30 a.m., 1:30 p.m., and
6:15 p.m.) and exported into an Excel database following
removal of identifying name and hospital identification number.
Meal orders included total number of items per day/child,
serving sizes of items ordered, special diet orders (eg, nil per
os, kosher, celiac, high-energy diet) as well as patient demo-
graphics including age, weight, and sex. Meal Train orders were
analyzed over 2 separate 10-day periods, 2 consecutive Monday
to Friday periods, with weekend days excluded. To determine
information on meal consumption, meal trays of 20% of all
orders were collected, weighed, and measured by a group of
volunteer dietetic interns trained by the research team to de-
termine differences in servings/day between foods ordered and
foods left over on the meal trays. Finally, a 1-page paper survey
was distributed by bedside nursing staff to children aged ≥10
years and their parents, to obtain feedback on the various
aspects of the new menu design.

Statistical Analyses
To determine the impact of the intervention menu on the
number of servings of green-light and red-light food choices,
we modeled the proportion of red and green items (number
of red items/total items and number of green items/total items)
at each meal using a repeated-measures logistic regression
model (PROC GLIMMIX in SAS 9.4, SAS Institute Inc, Cary,
North Carolina),24 with repeated meals across patients within
each ward to test for the effect of menu type on item selec-
tion. Each model controlled for a random ward intercept, meal
type (breakfast, lunch, or supper), meal number (ordered con-
secutively across each meal taken while in the study), and, where
significant, 2-way interactions.

We then calculated the average number of daily servings
across 3 CFG categories: fruits and vegetables, sugar-sweetened
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beverages, and foods to limit. Participants who did not order
from at least 1 of each meal type were excluded from our analy-
sis. We excluded 15 participants (8 control, 7 intervention) who
ordered only 1 meal, 38 participants (18 control, 20 interven-
tion) who ordered only 2 meals, and an additional 13 partici-
pants (6 control, 7 intervention) who ordered more than 2
meals but not 1 of each meal type. The final analysis in-
cluded 97 participants (41 control, 56 intervention).

For these 97 participants, the average number of servings
across each of the 3 CFG categories of interest was calculated
for each meal type, and these were summed to provide an es-
timate of average daily servings. We then modeled average daily
servings using a hierarchical linear regression (subjects within
hospital ward), controlling for menu type and length of ex-
posure to the menu (total number of meals over the course
of the hospital stay).

Results

The study cohort comprised 163 patients (81 males) with a
mean age of 9.9 ± 5.1 years and a mean weight-for-age z-score
of −0.08 ± 1.3 (Table I). A CONSORT diagram of the study
design is provided (Figure 2; available at www.jpeds.com).

Meal Orders
Meal orders obtained were analyzed by the traffic light system
and by CFG food category. There was a significant interaction
between menu type and meal number (F1,834 = 8.45; P = .004)
with no significant trend across meal number for the

standard menu (OR for every additional meal, 0.99; 95% CI,
0.97-1.01; P = .20) but with significantly increasing odds of se-
lecting a red-light item across increasing meal number for the
intervention menu (OR for every additional meal, 1.03; 95%
CI, 1.01-1.05; P = .003), demonstrating a waning effect of the
intervention across time.The effect of the intervention was highly
significant at the first meal, with orders from the intervention
menu having 0.65 lower odds of being a red-light item than
those from the standard menu (95% CI, 0.55-0.76) (Table II).
However, orders of red-light items from the intervention menu
were no longer significantly different from those from the stan-
dard menu by the ninth meal (Figure 3). The probability of
selecting a red-light item was greatest at breakfast across both
menu types, with no significant difference between lunch and
supper (OR for selecting a red-light item at breakfast vs lunch
or supper, 1.29; 95% CI, 1.14-1.48; P < .0001).

Results for the green-light items mirror those for the red-
light items. There was a significant interaction between menu
type and meal number (F1,829 = 13.93; P = .002), with no sig-
nificant trend across meal number for the standard menu (OR
for every additional meal, 1.02; 95% CI, 1.00-1.04; P = .07) but
with significantly decreasing odds of selecting a green-light item
across increasing meal number for the intervention menu (OR
for every additional meal, 0.97; 95% CI, 0.95-0.99; P = .0006),
demonstrating a waning effect of the intervention across time.
The effect of the intervention was highly significant at the first
meal, with orders from the intervention menu having 1.75
higher odds of being a green-light item than those from the
standard menu (95% CI, 1.49-2.04). However, orders of green-
light items from the intervention menu were no longer sig-
nificantly different from those from the standard menu by the
ninth meal (Figure 3). The probability of selecting a green-
light item was highest at breakfast across both menu types, with
no significant difference between lunch and supper (OR for
selecting a green-light item at breakfast vs at lunch or supper,
1.39; 95% CI, 1.23-1.57; P < .0001).

There was a trend toward an increased average number of
fruit and vegetable servings ordered per day (intervention menu
effect, +0.7 servings; 95% CI, 0.0-1.5; P =.05) and on foods to
limit (intervention menu effect, −1.1 servings; 95% CI, −2.2
to 0.0; P = .05), but not on sugar-sweetened beverages
(Table III). Exposure to the menu was a significant predictor
of fruit and vegetable servings, with an estimated 0.08 in-
crease in servings for each additional meal ordered (F1,89=4.18;
P = .04) and with no significant difference in effect between
the 2 menu types. The intervention menu did not impact the
number of sugar-sweetened beverages ordered.

Table I. Demographic characteristics of the study
participants

Characteristics

Traffic light
analysis

CFG
analysis

Intervention
menu

(n = 90)

Control
menu

(n = 73)

Intervention
menu

(n = 56)

Control
menu

(n = 41)

Age, y, mean
(SD)

9.5 (5.0) 10.6 (5.0) 9.8 (5.2) 10.6 (4.8)

Females, n (%) 43 (48) 39 (53) 31 (55) 23 (56)
Weight z-score,

mean (SD)
−0.10 (1.45) −0.18 (1.39) −0.25 (1.54) −0.18 (1.51)

Days in study,
mean (SD)

2.7 (2.6) 2.6 (2.5) 3.5 (2.9) 3.4 (2.7)

Number of meal
orders, mean
(SD)

5.2 (4.4) 5.1 (4.7) 6.9 (4.7) 7.2 (5.1)

Table II. Meal order analysis with the traffic light system

Caregory

Breakfast,
% items (95% CI)

Lunch or supper,
% items (95% CI)

Intervention vs control,
OR (95% CI); P valueControl Intervention Control Intervention

Red-light items 43 (38-48) 33 (29-38) 37 (33-42) 28 (24-32) 0.65 (0.55-0.76); <.0001
Green-light items 30 (26-34) 43 (39-47) 24 (20-27) 35 (31-39) 1.75 (1.49-2.04); <.0001

OR (Intervention Menu vs Standard Menu) of selecting a red item or a green item.
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Meal Consumption
The intervention and control groups did not vary in terms of
their meal consumption proportions of fruits and vegetables,
sugar-sweetened beverages, and foods to limit (all P > .05; data
not shown). Both groups of patients were eating approxi-
mately one-half their provided amount of fruits and veg-
etables, sugar-sweetened beverages, and foods to limit.

Patient Perceptions
Parents and children aged >10 years rated their perceptions of
the intervention menu. Forty-five parent surveys and 22 child
surveys were distributed at random every Friday during the
study period. Completed surveys were obtained from 29 parents
(65% response rate) and 10 children (45% response rate). Most
parent and child respondents noticed the traffic light system

(82% and 100%, respectively) and fun descriptive food names
(86% and 82%, respectively) (Figure 4, A and B). Approxi-
mately one-half of those respondents felt that the child-
friendly menu labeling impacted their ultimate food choices.
The vast majority of respondents (95%) felt the menu label-
ing provided “just enough” nutrition education, with some (5%)
asking for more information. Children were actively in-
volved in food decision making while in the hospital: 35%
allowed their child alone to make these choices, 30% parents
alone, and 30% cases decisions were made jointly between the
parent and child. All parent respondents reported consulting
nutrition labels before purchasing food items (27% “some-
times,” 49% “usually,” and 14% “always” checking labels).
Figure 4, C outlines select general feedback from parents and
children when surveyed about the introduction of menu

Figure 3. OR (intervention menu vs standard menu; thick line) of selecting a red-light item or a green-light item across in-
creasing meal numbers.

Table III. Meal order analysis by CFG category of interest

Category
Control menu,

estimate (95% CI)
Intervention menu,
estimate (95% CI)

Intervention vs control,
estimate (95% CI) P value

Fruits and vegetables* 3.4 (2.7-4.0) 4.1 (3.5-4.7) 0.7 (0.0-1.5) .05
Sugar-sweetened beverages 2.6 (2.0-3.3) 2.7 (2.1-3.3) 0.1 (−0.7 to 0.8) .9
Foods to limit 6.0 (5.2-6.8) 4.9 (4.2-5.6) −1.1 (−2.2 to 0.0) .05

Hierarchical linear model estimates of average number of servings per day across both menu types. The analysis included 97 participants (41 control, 56 intervention).
*The model for fruits and vegetables controls for a significant effect of length of exposure to the menu, which did not differ between the 2 menu types. Estimates are shown for the average
exposure, corresponding to 7.1 meals.
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labeling in the Meal Train ordering service. Overall, there
appears to be acceptance of incorporation of such formats.

Discussion

Our findings in this study show a significantly higher odds
of ordering green-light healthier option foods and lower odds
of ordering red-light foods when exposed to child-friendly
menu labeling. This effect waned over time, such that after 8
meals, proportions of red-light and green-light choices were
similar with both menus. There was also variation in the
servings of red and green choices made at different meals,
with breakfast showing a higher proportion of both red and
green orders compared with lunch and dinner, which did
not differ from each other. We found a trend toward in-
creased ordering of fruits and vegetables and decreased ordering
from the CFG foods to limit category. Parents and children
noticed the traffic light design, fun food names, and “Eat
Like a Superhero” section, and more than one-half felt that it
influenced their food choices. Despite these positive find-
ings, children continued to consume larger amounts of sugar-
sweetened beverages than recommended.

Previous studies have examined menu labeling in hospital
cafeterias and purchases by adults.10-12 Lowe et al reported that
nutrition information in hospital cafeterias reduced calories
purchased by customers by approximately 70 kcal; however,
a major limitation to the study included the possibility that
participants reduced energy intake because they knew that these
were outcomes of interest in the study.10 Another study found

that a 12-week menu labeling intervention was associated with
increased purchases of lower-energy side dishes and snacks in
a hospital cafeteria, but did not evaluate consumption of the
items.11 A third study performed in Canadian adult hospitals
showed that customers consumed one-third less energy, sodium,
and total fat when cafeteria menu boards reported sodium and
fat content on digital menu boards and placed a “health” logo
on healthier items.12

Several pediatric studies have explored the impact of menu
labeling mostly outside of the hospital setting. Pediatric studies
introducing calorie and nutrition labeling in various set-
tings, including hypothetical fast food restaurants and super-
markets, have shown mixed results regarding family food
selection and purchasing.17-19,25-29 Child-friendly labeling, in-
cluding the traffic light labeling system, also has demon-
strated mixed results in fast food selection in telephone
surveys.16,18,26,30 It is important to note that these studies have
largely taken place with hypothetical scenarios, in restaurant
settings, or using online or paper surveys, focusing on pref-
erence or food ordering only rather than on selection and con-
sumption. In one study that implemented traffic light and
cartoon labeling in a retail food venue in a children’s hospi-
tal, traffic light labeling was associated with significantly de-
creased purchases of unhealthy items, and cartoon labeling was
associated with increased purchasing of unhealthy items.31 We
found that the intervention effects of reduced red-light items
ordered and increased green-light items ordered waned over
time. This may be due to several reasons. First, the “novelty”
of the menu characters and labeling wears off. Second, parents
may be permitting higher intake of treat food to alleviate the

Figure 4. A, Parent (n = 29) and child (age >10 years; n = 10) perceptions of menu labeling and B, their impact on food choices
made using the Meal Train menu. Parent responses are in dark bars, chid responses in light-gray bars. C, Parent and child
qualitative responses to what they liked most and least about the menu labeling.
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potential stress of a longer hospital admission. Finally, because
there were more foods to limit and red-light foods than fruits,
vegetables, and green-light foods on the menu, patients may
have become bored with the limited variety of healthier options
available. To our knowledge, no previous pediatric menu la-
beling study has examined the effects of choices over the du-
ration of the study to determine whether the effects
wane.16-18,27,28,31

Studies focusing on younger children applying marketing
techniques, such as funny names or characters, typically used
to draw children to less healthy options, have shown some
success. For example, in a study promoting healthy foods in
a group of 1552 children in elementary school cafeterias, the
use of attractive names like “X-ray vision carrots” increased
consumption by 2-fold.15 The use of character role models (eg,
Batman) also increased healthier choice selection (apple slices
over French fries) by 36.4% in 22 children aged 6-12 years.32

Another study demonstrated a positive impact of branded su-
perhero vegetable characters from SuperSprowtz web series on
vegetable selection among children in elementary schools in
the school cafeteria.33 To the best of our knowledge, the utility
of these marketing techniques in promoting healthier choices
in older youth has not been studied.

This study has several strengths. We assessed not only meal
orders, but also consumption patterns, to show that children
were eating the healthier choices provided. We found that pro-
portions of green-light foods and fruits and vegetables left on
the plate were similar in control and intervention menu groups,
suggesting the increased healthy food orders were being con-
sumed. The study design reduced the influence of confound-
ing variables, such as patient diagnosis on the different wards,
because each ward grouping served as its own control. We also
had a waiver of consent to avoid any observer effect bias on
meal choices or consumption from the menu. Finally, the menu
labeling technique used in Meal Train does not involve pro-
vision of calories or detailed macronutrient composition, but
rather relies on labeling and highlighting healthier and less
healthy food groups or meal choices. This is of value for the
pediatric age range, where calorie counting is not routinely rec-
ommended owing to concerns about triggering eating disor-
ders in this developmental period.

This study has several limitations. We were unable to capture
body mass index data, because height is not routinely mea-
sured on inpatient wards. We addressed this issue by using
weight-for-age z-score to get some estimates of effect of body
size and types of foods ordered. The menu intervention was
targeted to children and adolescents aged 2-18 years rather than
being age group-specific, similar to the control Meal Train
menu. The traffic light design may have influenced parents and
adolescent choices, and the superhero messaging may have been
more appealing to younger children. Feedback from children
aged <10 years was not solicited in the qualitative aspect of the
study, because it was felt that feedback could not be provided
in a questionnaire without parent intervention. Finally, while
collecting the meal consumption data, it was assumed that food
left on the tray was the uneaten portion of the meal, and that
the remainder of the meal was consumed by the child. It could

be possible that a meal was consumed by someone else (eg,
parent) or certain foods were removed from the tray and not
eaten.

Although most children’s hospital food environments include
food items that have low nutritional value, this study high-
lights that nutrition education using menu labeling can be suc-
cessfully implemented and can encourage children and their
families to make healthier choices. It is our hope that label-
ing may also encourage hospital food providers to improve food
quality at the hospital by decreasing red-light foods and in-
creasing healthy food options at every meal. More research is
needed to determine optimal techniques for various age ranges
and develop menus that are age-appropriate and tailored for
specific patient populations. Future studies should also con-
sider whether menu labeling has longer-term impacts on food
choices and eating behavior changes. ■
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Figure 1. The intervention menu. (Continues)
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Figure. 1. Continued.
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Figure 2. CONSORT diagram.
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