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Abstract

Objective: Interest in health videogames to stimulate health behavior change is increasing, yet little research
exists on their use. This study tested the acceptability of an online health videogame called “Fitter Critters™”
(Megazoid Games, Collegeville, PA) for improving healthy diet and activity in elementary school students.
Subjects and Methods: In October and November 2011, fifth grade students (1=97) from a school in central
Massachusetts played the game for 1 week during their health class. Measures of nutrition and activity
knowledge, attitudes, and self-efficacy were completed prior to playing the game and again on the final day
along with a videogame acceptability questionnaire.

Results: The videogame was highly acceptable to participants as measured by the acceptability questionnaire
mean rating of 4.52 (SD=0.60), where 1=strongly disagree and 5=strongly agree; 73% of students played the
game at least once outside of class. Significant increases in positive attitudes toward healthy eating (P <0.001)
and healthy eating self-efficacy (P=0.02) and marginally significant increases in nutrition knowledge (P=0.08)
were observed.

Conclusions: The “Fitter Critters” health videogame engages students in learning about healthy eating and
activity. Further research should assess whether the positive changes observed in knowledge, attitudes, and self-

efficacy translate into behavior change.

Introduction

CHILDHOOD OBESITY IS A SIGNIFICANT problem, with 32%
overweight or obese in the United States.' Prevention is
key to combating obesity and necessitates unique strategies
that engage children and can be implemented widely. One
novel approach uses health videogames to encourage healthy
eating and activity. Although once considered exclusively for
entertainment, videogames are increasingly being used as a
captivating way to educate children on issues such as diabe-
tes” and healthy eating.>* Two reviews reported that health
videogames improved diet and physical activity in chil-
dren.>® This promising initial work led Read and Shortell” to
advocate for research on whether health videogames facilitate
behavior change.

Access is critical for enabling health videogames to prevent
obesity in children. Schools may be an ideal setting for im-
proving access to these games because 95% of children attend
school.® The integration of health videogames into schools to

improve weight-related behaviors is largely unexplored but
has great potential for preventing childhood obesity. Video-
games have been used in schools to teach educational content
and convey health messages related to nutrition,” alcohol and
drug use,'”"? and hygiene."® Videogame acceptability may
be critical to the ability of these games to impact behavior, as
student satisfaction and usability ratings of videogames were
positively correlated with knowledge gained.'®"!

“Fitter Critters™,” developed by Megazoid Games (Col-
legeville, PA), is an online videogame intended for use in
schools for children 8-12 years old, which won 2nd place in
the U.S. Department of Agriculture (USDA)/Michelle Obama
2010 Apps for Healthy Kids contest. In the game, the player is
responsible for the health of a virtual pet (Critter). The game
aims to increase healthy eating and activity knowledge and
improve health behaviors by having children complete quests
to learn how food and activity choices influence their Critter’s
behavior and health. By choosing healthy foods without
surpassing the fat, sugar, and caloric allotment, the Critter

lUnivelrsi’fy of Massachusetts Medical School, Worcester, Massachusetts.

*Megazoid Games, Collegeville, Pennsylvania.
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becomes healthier, wins more sport games, earns more
money, and is sick less. Having the Critter be physically ac-
tive improves its health and reduces its body fat. Critters who
frequently exceed the fat, sugar, or calorie limits become
unhealthy, earn less money, are more likely to be sick, and
perform poorly in sport games. These Critters reject healthy
choices, such that poor choices reinforce one another; this can
only be reversed via consistent healthy choices.

This study assessed the acceptability of the “Fitter Critter”
videogame by fifth grade students. We hypothesized that
students would find the game highly acceptable as evidenced
by (1) positive scores on a videogame acceptability ques-
tionnaire that measured satisfaction, usability, and relevance
to their eating and activity behavior, (2) playing the game
outside of school, and (3) positive teacher ratings. We also
hypothesized that playing the game would increase nutrition
and activity knowledge, positive nutrition attitudes, and self-
efficacy for healthy eating and activity.

Subjects and Methods
Participants

Participants were fifth grade students from an elementary
school in central Massachusetts (1=97). The school enrolls
782 students, 49% of which are female, 91% are Caucasian,
and 28.5% come from low-income families.

Procedures

One week prior to their regularly scheduled health class,
students received a handout on the study to give to their
parents, so that parents could contact the health teacher with
questions. The following week, children attended their 52-
minute health class in the computer lab, so each student had
their own computer. At the first class, children were given the
option to complete questionnaires, which was not mandatory
for game playing. Participants who provided assent clicked
on an online survey link where they completed baseline
questionnaires, which took 15 minutes. The survey was
hosted by REDCap, a secure Web-based program designed to
collect clinical research data. [REDCap (Research Electronic
Data Capture)'* is an application designed to support data
capture for research studies, providing (1) an intuitive inter-
face for validated data entry, (2) audit trails for tracking data
manipulation and export procedures, (3) automated export
procedures for seamless data downloads to common statis-
tical packages, and (4) procedures for importing data from
external sources.] Children then logged into the game and
played the game during health class for five consecutive days
(one cohort of students only had the opportunity to play the
game for 4 days because the school closed 1 day because of
bad weather). Other than the first and the last day, when they
completed questionnaires, participants spent the entire 52
minutes of class time playing the game. Each day, they were
instructed by their teacher to complete a list of quests (de-
scribed below). Students who did not complete the previous
day’s quests had to complete them before moving on. To
encourage collaboration and knowledge sharing, students
could assist one another with the game. The teacher mainly
served to troubleshoot problems students had with the game
(e.g., could not log-on) and did not provide explicit instruc-
tions on how to complete quests. On Day 5, assenting par-
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ticipants completed the postgame questionnaire using
REDCap. Four student cohorts participated in October and
November 2011.

Because “Fitter Critters” is an online game, participants
could play it outside of class. Students received a handout
after the first class with instructions on accessing the game
but received no further encouragement to play. Procedures
were approved by the University of Massachusetts Medical
School’s Institutional Review Board.

“Fitter Critters”

The game incorporates aspects of health videogames that
are theorized to be important to game immersion, practical
knowledge of behavior, behavior change skill development,
and behavior self-control skill development, with the goal of
facilitating behavior change.'”> Game features are described
below, and Table 1 indicates which theorized aspects critical
to behavior change are covered by each game feature:

1. Quests. The game had 17 quests to enhance motivation
for game playing, help master the game basics (e.g.,
visit the grocer, purchase foods), and increase nutrition
and activity knowledge (e.g., fill healthy bars without
filling unhealthy bars).

2. Meters. The game displays meters representing the
Critter’s health and diet. The health meter changes
based on the Critter’s diet and physical activity. The
diet meters represent daily nutritional requirements,
based on the USDA recommendations for children 8-12
years old, and fill as the player feeds the Critter. Meters
reset daily so they can be filled again the next time the
player logs on. Figure 1 shows a screenshot.

3. Food. To feed the Critter, food may be purchased at a
grocer or restaurant or harvested for free from the
garden. Players can access nutritional information,
which comes from the USDA Food and Nutrient Da-
tabase for Dietary Studies 3.L dataset.

4. Cooking. Players can create recipes, which they can
cook for the Critter. Players can feed their Critter the
meal or sell it to the restaurant for profit. Unhealthy
meals cannot be sold for more than the cost of ingre-
dients.

5. Sport games. Critters can compete in the shot put or
foot race. Although players can manually help their
Critter perform better, success is linked to the Critter’s
health meter. The Critter earns $50 every time it wins,
but competing burns calories and improves health re-
gardless of outcome. Figure 2 shows a screenshot.

6. Work. When the Critter is healthy it goes to work and
earns money. As its health improves, it earns more
money.

7. Sick days. The Critter’s health meter determines whe-
ther it becomes sick. When the Critter is sick, it cannot
work or play sport games.

8. Decorations. Players can use the Critter's money to
decorate their Critter’s home.

Measures

To ensure confidentiality and minimize the likelihood of
student concerns about their parent or teacher learning their
responses, participants did not report demographic infor-
mation.
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TABLE 1. GAME FEATURES AND THE ASPECTS OF BEHAVIOR CHANGE THEY ADDRESS
Theorized aspects critical to behavior change
Knowledge Behavior change Behavior self-control
Immersion of behavior skill development skill development

Quests X X X X
Meters X X X
Food X X X
Cooking X X X
Sport games X X
Work X
Sick days X
Home decorations X

Knowledge. Participants completed the 14-item nutrition  incorrect based on the national activity recommendations for

knowledge questionnaire used in the Child and Adolescent
Trial for Cardiovascular Health (CATCH) study, which is a
valid and reliable measure of nutrition knowledge in chil-
dren.'® Responses were coded as correct or incorrect using the
CATCH scoring criteria.'®"” Total number correct was sum-
med for nutrition knowledge. Participants completed two
multiple-choice questions where they selected the re-
commended daily amount of physical and sedentary activity
for children. These two questions were coded as correct or

children.!”

Self-efficacy. Participants completed the reliable and
valid measure of self-efficacy for healthy eating developed for
CATCH."® Participants completed the eight-item Physical
Activity Self-efficacy Scale, which has demonstrated excellent
reliability and validity in children.'”*° Total scores for each of
these scales were created by summing all items so that higher
scores indicated greater self-efficacy.

FIG. 1. Screen shot of the “Fitter Critters” videogame: the Critter in its kitchen with meters.
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FIG. 2. Screen shot of the “Fitter Critters” videogame: the Critter competing in the shot put game.

Attitudes. Participants completed the 14-item reliable and
valid measure of healthy eating attitudes developed for
CATCH.'® They rated each item on a 1-5 scale, where
1=strongly agree and 5=strongly disagree. Items were
reverse-scored and then summed so that higher scores indi-
cated more healthy eating attitudes.

Videogame acceptability. Because we were interested in
capturing the acceptability of specific components of the
“Fitter Critter” game, we created our own survey. The Prin-
cipal Investigator began by amending items used by Lazareck
etal?! in their evaluation of a videogame that teaches hygiene
(e.g., I would recommend this game to friends; I would play
this game at home). She then added items that were specific to
the game (e.g., I liked decorating my Critter’s home; Playing
“Fitter Critters” helped me learn about why it is important to
be physically active). All items were reviewed by the study
team for content and readability. The questionnaire contained
19 items rated on a 1-5 scale, where 1=strongly disagree and
5=strongly agree. Acceptability was assessed by examining
the mean rating for each of the 19 items and the mean of all
items. Cronbach’s o for the total scale equaled 0.94.

Two additional open-ended questions asked participants
to describe what they liked most and least about the game.
Responses to open-ended questions were coded by the Prin-

cipal Investigator. Coding entailed first reviewing all of the
responses to identify common themes for creating codes.
After the Principal Investigator created a list of codes, she
assigned each response a code (17 participants mentioned
more than one code in a response, in which case each part of
the response received a different code). Another author (E.P.)
then reviewed the codes and noted two discrepancies. The
discrepancies were discussed, and consensus was achieved.

Videogame tracking. The game tracked game features at
every log-on. Features tracked included the number of quests
completed, sport games played, and log-ons. The total
number of quests was documented during the student’s last
log-on. The number of sport games played was summed
across the number of times the student played the game. The
number of log-ons was calculated by summing the number of
separate log-ons for each student. The Critter’s health score
and its percentage saturated fat intake were recorded each
time students logged-on. The health score was measured on a
5-point scale, with 5 indicating the healthiest rating. At the
start of the game the Critter has a health score of 2 and a
percentage saturated fat intake of 20%. The health score and
percentage saturated fat intake were taken from the student’s
last log-on to examine the health of the Critter after the stu-
dents played the game.
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Teacher ratings. At the end of each week, the teacher
provided her assessment of overall student interest in the game
on a 1-10 scale, where 1=extremely bored and 10 =extremely
interested, and the frequency with which she heard students
make different comments about the game (e.g., “I am bored”)
on a 5-point scale, where 0=never and 4 =always.

Statistical analyses

For participants with complete data, paired-samples t tests
were used to examine changes in nutrition knowledge, self-
efficacy, and attitudes; y* tests were conducted for physical
and sedentary activity knowledge. Descriptive and frequency
analyses evaluated videogame acceptability and use.

Results

Of the 97 students who played the game, 75 (77%) com-
pleted pre- and postgame questionnaires. One participant did
not complete any questionnaires. Eighteen only completed
the pregame questionnaire. Three participants only com-
pleted the postgame questionnaire.

Participants reported significant increases in diet self-
efficacy (t=—-2.68, P=0.009) and positive attitudes toward
healthy foods (t= —5.29, P <0.001) and marginally significant
increases in nutrition knowledge (t= —1.75, P=0.08) (Table 2).
Physical [;*(1)=29.73, P<0.001] and sedentary activity
[/*(1)=16.34, P<0.001] knowledge significantly changed
such that more participants chose incorrect answers after
playing the game. In examining the raw data, 15% of partic-
ipants who answered correctly on the pregame questionnaire
chose a greater amount of physical activity on the postgame
questionnaire, and another 15% chose a lower amount or no
recommendation. For sedentary activity, 16% of participants
who answered correctly on the pregame questionnaire se-
lected 3 hours as the recommended amount or selected no
recommendation on the postgame questionnaire. Physical
activity self-efficacy did not change (P=0.72).

The mean rating for the acceptability questionnaire was
4.52 (SD=0.60) on a scale where 1=strongly disagree and
5=strongly agree (1=78). The lowest rated item was “I liked
what the Critter looked like” (mean=4.04, SD=1.28), and the
highest rated items were “I liked playing the shot put game”
(mean=4.79, SD=0.52) and “I want my Critter to be healthy”

TABLE 2. PRE- AND POSTGAME DATA
ON THE MAIN STUDY VARIABLES (N=75)

Pregame Postgame
Mean (SD) P

Diet self-efficacy 36.85 (6.51)  38.50 (7.64) 0.009
Diet attitudes 59.14 (6.08) 62.22 (7.74)  <0.001
Diet knowledge 10.71 (1.97)  11.04 (1.91) 0.08
Physical activity 22.34 (1.94) 22.44 (2.33) 0.72

self-efficacy

Correct responses (%)

Physical activity 40 (55.6) 30 (41.7)  <0.001

knowledge
Sedentary activity 36 (50.0) 34 (472)  <0.001

knowledge
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(mean=4.78, SD=0.66) (Table 3). Of the open-ended ques-
tions, 43% of responses were categorized as liking the sport
games best (Table 4). Although 5% of responses identified the
quests as the best feature, 19% of responses identified the
quests as their least favorite feature (Table 5).

For all 97 students, the average number of log-ins was
11.96 (SD =5.88), with 73% logging on at least once outside of
class. Students completed an average of 14.71 (SD=3.30)
quests and played an average of 86.41 (SD=114.06) sport
games. Average health scores and percentage saturated fat
intake for their final log-ons were 3.54 (SD=1.64) and 15.63
(SD=7.63), respectively.

The average teacher overall game rating was 8.50
(SD=0.58). Average ratings for the frequency of student
statements about the game were low for “This is boring”
(mean=0.50, SD=0.58) and high for “This is fun” (mean=3.00,
SD=0.0) and “I want to play more” (mean=2.75, SD=0.50).

Discussion

This study demonstrated that a health videogame de-
signed to increase healthy eating and activity was feasible to

TABLE 3. VIDEOGAME ACCEPTABILITY
QUESTIONNAIRE ITEMS (N="78)

Item Mean SD

I liked playing the shot put game. 4.79 0.52

I want my Critter to be healthy. 4.78 0.66

It was easy to figure out how to play 4.76 0.72
the game.

I liked decorating my Critter’s 4.68 0.65
home.

I would like to learn more things in 4.64 0.68
school by playing games like
“Fitter Critters.”

I understood what was making the 4.56 0.89
Critter’s health go up or down.

I would like to play this videogame 4.53 1.03
in computer class again.

I liked feeding my Critter. 4.52 0.82

I would play this game at home. 451 0.95

I liked playing the race game. 4.51 091

Playing “Fitter Critters” helped me 4.50 0.85
learn about why it is important to
be physically active.

I liked the Critter. 4.48 0.88

After playing the game I'm more 4.47 0.95
interested in eating fruits and
vegetables.

I know more about the foods I eat 4.43 0.86
than I did before I played the
game.

Playing “Fitter Critters” helped me 441 0.86
learn about how to eat healthy.

I would recommend this game to 4.39 0.86
friends.

I liked combining ingredients into 4.39 0.98
cooked meals for my critter.

I liked sharing the meals I cooked 4.38 0.89
with other players.

I liked what the Critter looked like. 4.04 1.28

Items were rated on a 5-point scale, where 1=strongly agree to
5=strongly disagree.
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TABLE 4. PARTICIPANT-CODED RESPONSES TO “WHAT
Dip You Like Most ABoUT THE GAME?” (N=78)

Frequency® %
Games (shot put/foot race) 38 43.18
Buying food/cooking/ 14 1591
feeding the Critter
Health-related /learned 11 12.50
something
Decorating the Critter’s home 7 7.95
Earning money 6 6.82
Quests 4 4.55
Everything 3 3.41
Certain game features (having 2 2.27
choice, having own Critter)
Critter 1 1.14
Nothing 1 1.14
I don’t know 1.14

“The frequency sums to more than 78 because some participants
mentioned more than one thing that they liked about the game.

use in health class and was highly acceptable and resulted in
increased nutrition knowledge, positive attitudes toward
healthy eating, and healthy eating self-efficacy. Playing the
game had no impact on physical activity self-efficacy and
decreased physical and sedentary activity knowledge.

The high acceptability ratings for the game are encourag-
ing for further research on the ability of “Fitter Critters” to
improve healthy eating and activity. Studies of health vi-
deogames used in school to increase health knowledge re-
ported satisfaction and usability ratings ranging from 3.39 to
3.75 on a 5-point scale,'%! which is lower than the mean
ratings observed in the present study. As satisfaction and
usability appear to be correlated with knowledge gained, the
high acceptability of “Fitter Critters” has implications for its
ability to impact health knowledge and ultimately behavior.

Barriers to using videogames in classrooms for teaching
include inflexible curriculum and lack of supporting materi-
als.”* A barrier to use of health videogames may be teacher
reluctance to sacrifice core academic lessons for nutrition and
activity knowledge, given pressure to cover educational
standards. The creators of “Fitter Critters” addressed these
barriers by creating a companion curriculum that covers

TABLE 5. PARTICIPANT-CODED RESPONSES TO “WHAT
Dip You Like LEasT ABoUT THE GAME?” (N=78)

Frequency %

Quests 15 19.23
Miscellaneous game features 15 19.23

(e.g, walking back and forth)
Games 10 12.82
Being unhealthy 10 12.82
Critter 6 7.69
Glitches 6 7.69
Money-related 5 6.41
Nothing 5 6.41
Buying food/cooking/feeding 2 2.56

the Critter
Decorating the Critter’s home 1 1.28
Everything 1 1.28
I don’t know /unclear 2 2.56
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health behavior content from the game and meets some of the
national education standards for health, mathematics, edu-
cation technology, English language arts, and arts education.
They also developed school environment components to re-
inforce healthy eating and activity, including (1) sticker codes
children receive when they purchase/consume healthy foods
or engage in physical activity at school, which are entered
into the game to improve the Critter’s health, and (2) changes
to the school environment that reinforce the game and its
health behavior content (e.g., display boards). The comple-
mentary components are a strength of this approach, en-
hancing the likelihood of teachers supporting “Fitter Critters”
implementation.

Although schools provide an opportunity to educate stu-
dents on health behaviors, the home has a strong impact on
healthy eating and ac’civi’cy.23 One student commented, “The
thing I liked most about the game is how you . . . get to
actually cook your food. I may not know how to cook in real
life, but it’s fun cooking in here.” The students’ interest in
cooking, recipes, and feeding the Critter suggests that there
may be an opportunity to extend the game into the home by
involving children in preparing healthy meals. In this study,
parents offered tacit support of the game because no parents
kept their children from playing the game in school. Con-
ducting research with parents on how the game could sup-
port healthy eating and activity would be key to integrating
“Fitter Critters” into the home. The accessibility of “Fitter
Critters” in any setting with a computer and Internet con-
nection is a strength of this approach to improving healthy
eating and activity in children.

Schools and parents may be hesitant to use a sedentary
activity, like a health videogame, to encourage healthy be-
haviors. Several game features address this concern. First, the
game was designed for classroom use, times children are
typically sedentary. Second, the game was not designed to be
played for long periods of time in one sitting. Although many
videogames require extensive game playing to improve per-
formance, knowledge, not playing time, is essential to im-
proved performance in “Fitter Critters.” Last, the game’s
message that physical activity increases the Critter’s health is
at odds with copious sedentary activity. Future studies
should track physical activity levels to see if it declines, es-
pecially because most participants played the game at home
at least once.

The lack of improvements in activity knowledge and self-
efficacy may have occurred for a few reasons. The game is
primarily focused on feeding the Critter rather than increas-
ing the Critter’s activity, as there is no meter assessing the
Critter’s activity and only three quests are physical activity
related. Participating in physical activity increases the Crit-
ter’s health and ability to win the sport games, but these
changes may be too subtle for children to notice in 1 week.
Also, the game does not explicitly or implicitly provide ed-
ucation on the recommended amounts of physical and sed-
entary activity. The game could be altered to emphasize
activity more by adding activity-related meters and quests.
For example, having the Critter sit on the couch for a long
time could worsen the Critter’s health. The game could also
enable the Critter to purchase home exercise equipment,
which could be used to improve its health.

Strengths of the study are the use of child and teacher
ratings of acceptability and the objective use data captured by
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the game. Limitations include the lack of a control group, the
lack of a longer-term follow-up measure, the short time frame
for game exposure, and that 23% of participants did not
complete pre- and postgame measures. A control group and
follow-up measures would have been superfluous additions
to examine the game’s acceptability. The game was intended
to be used with the eight-session companion school curricu-
lum described earlier in the discussion, over the course of
several weeks. Now that the game has demonstrated ac-
ceptability, the next step is to examine whether “Fitter Crit-
ters,” in tandem with the curriculum and environmental
components, can facilitate healthy eating and activity im-
provements.

In conclusion, a health videogame, “Fitter Critters,” is ac-
ceptable to students and can be used in a classroom to in-
crease nutrition knowledge, positive attitudes toward healthy
eating, and healthy eating self-efficacy. Although more re-
search is required to demonstrate the utility of “Fitter Crit-
ters” in promoting behavior change, this study represents an
important first step toward the potential use of “Fitter Crit-
ters” in schools for obesity prevention.
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