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Abstract—With  the  massive  growth  of  the  population  world- 
wide,  it  is  more  important  than  ever  for  elderly  people  to  have 
diet awareness. With proper diet, the malnutrition and different 
kind  of  illness  along  with  the  dependency  to  medicine  can  be 
greatly reduced. But the challenge remains how to educate people 
to  choose  a  balanced  diet  without  an  explicit  form  of  education 
that involves effort and cost. Using the concept of Fruit Ninja, a 
popular game, an iOS app was developed with a twist of nutrition 
theme.  Players  will  play  the  game  for  fun  but  the  architecture 
of  the  game  will  also  make  them  aware  of  the  nutrition  facts  
of the  foods.  This game was developed in collaborating with NYU 
Medical Center. 
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I.    INTRODUCTION

In  an  effort  to  combat  malnutrition  in  older  adults,  this 
team  will  create  an  application  that  will  provide  strategies 
to  improve  nutrition  through  an  interactive  game.  The  appli- 
cation  will  incentivize  accumulating  proper  eating  habits  by 
rewarding  maximum  points  for  making  good  food  choices. 
As  older  adults  become  more  comfortable  with  technology, 
applications  can  provide  useful  resources  to  help  improve 
their  quality  of  life[1].  However,  it  is  important  to  maintain 
their  interest  to  insure  they  get  the  best  possible  experience, 
so  a  familiar  game  will  help  provide  ease  of  use  with  an 
added twist for entertainment. ”The nutritional information has 
been provided by NYU Medical Center and their references. 
Nutrition focused game will cover five of the major food groups.  
Recommended portion sizes are referenced from the 
2015-2020  Dietary  Guidelines,  which  provided  for  the  
point system and educational design”[1] . 

Users will be able to play by themselves against the 
interactive program. The application is intended to help older 
adults  prevent  serious  health  problems,  including  infection, 
pneumonia,  and  falls  through  an  interactive  experience  that 
is  both  fun  and  entertaining.  Initially this group sought out to 
create Bingo based game that would incorporate nutritional 
information but soon found that the format of Bingo to be too 
limited. To address these concerns, the game idea has changes 
and  is  based  off  of  the  popular  fruit  ninja  mobile  game  
that will provide more variables to create and incorporate 
incentives and nutritional information into the app while still 
keeping it simple to learn and play. 

A.  Project Requirements 

The goal is to develop an iOS application that will run on an 
iPad and can eventually be cross-platform. The application 

Should be both educational (nutrition) and enjoyable. Program 
logic  should allow  users to  achieve  points in  the game  while 
also teach them daily recommended portions of the important 
food  groups.  The  requirements  of  the  group  are  to  build an  
iOS  application  using  Unity  that  will  run  on  an  iPad and  
other  iOS  devices.  Create an application that is both interactive 
and fun.  Use  the  data  provided  by  the  customer as  well  as  
nutritional  data  from  reputable  sight  to  implement an 
educational experience into the game play. Test the app with a 
pilot group and then use the feedback to make revisions and 
improve the product.  Conduct further research into geriatric 
learning to continue making improvements. 

B.  Literature Review 

A. Digital Games 

Digital games have been a growing form of entertainment for 
the elderly as the age range expands for technology users.  As  
older  adults  are  becoming  more  comfortable  with technology,  
applications  are  being  developed  as  a  method  to improve  
their  quality  of  life.  However,  the  older  age  group lacks  
interest  in  present  applications  that  are  focused  more on 
taking care of their lifestyle. The entertainment element is 
missing from these applications, so the elderly people are not 
committed  to  using  them  and  therefore  not  benefiting  from 
what  they  have  to  offer.  They  may  benefit,  however,  if  the 
application  promotes  healthy  living  and  can  be  presented  in 
the form of a relaxing activity. 

Previous research has shown that older adults will be more 
likely to show positive interest in technology if they have had a 
previous similar experience [2].  Since  most  of  the  target 
audience shows a great interest in playing games, the thought 
was  that  they  would  enjoy  a  NuSwipe  as  it  is  a  twist  on a  
popular  game-Fruit  Ninja.  The  same  study  identified  that 
elderly  users  are  more  likely  to  play  the  game  consistently 
if  it  involved  user  interaction  as  well.  This was the greatest 
factor in determining how long a user will continue to play the 
game [2]. Game narrative is another factor of digital games that 
was found to positively influence the user’s experience. Those 
who  were  tested  stated  that  they  connected  much  more  with 
a game that had a meaningful narrative.[2] This finding feeds the 
conclusion that elderly users will benefit greatly from the 
interaction  and  nutritional  education  they  would  be  receiving 
while playing NuSwipe[2]. 

B. In-Home Intervention 

Another  study  was  done  to  evaluate  the  effects  of  an  
in- home intervention for malnourished adults. The target of this 
study was older adults whose malnourishment has left them
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Too frail to often leave their home. It divided the participants 
into two groups; those who will receive physical training and a 
nutritional intervention program (PTN group) and those who 
receive social support intervention (SoSu group), both over a 
period of twelve weeks [3]. 

However, the   PTN   group   received   nutritional   education 
from  a  volunteer  who  would  teach  them  about  healthy  food 
pairing  and  recipes.  They  also  practiced  physical  fitness  ex- 
ercises that  focused  on  strength  training  and  developing  a 
program  that  the  individual  could  continue  on  their  own in  
their  home.  The  SoSu  group  was  also  visited  twice  a week  
for  twelve  weeks,  but  their  sessions  focused  on  social 
interaction. During a visit, they would just talk about interests, 
get out of the house, and even practice cognitive thinking. The 
study results showed the PTN method to be slightly more 
effective than the SoSu. The results still were very similar at 
almost exact percentages. The nutritional status of participants 
increased while their level of frailty decreased [3]. This proves 
that  while  nutritional  education  and  physical  activity  are  ex- 
tremely important, social interactions are just as beneficial for 
elderly  people  to  maintain  a  healthy  lifestyle.  Nuswipe aims 
to incorporate all three of these elements with an educational, 
interactive game that gets adults moving towards a healthier 
lifestyle. 

C. Motivation to Play 

Most digital games today have a target audience of teens and 
young adults. However, the number of users over the age of  fifty  
have  grown  from  9  percent  in  1999  to  26  percent  in 
2008[4]. 

Research  has  been  done  to  understand  what  is  needed  
to keep  the  elderly  population  interested  in  continuing  to  
play games on their smart-phones and tablets. 

A person’s behavior can be led by their motivation to 
achieve a certain goal. Motivation is guided by either a reward 
or a punishment system in gamely fashion.  With the point 
system of our application being designed around proportion- 
laity in a nutritional diet, motivation is created to learn about 
nutrition in order to strategize how to gain the most points. 

Research  also  shows  that  the  game  itself  should  be  de- 
signed  so  that  it  keeps  an  elderly  person  motivated  to  start 
and  continue  playing.  The  design  should  focus  on  usability 
for  the  target  player’s  age  range,  in  this  case  60  and  older, 
by  emphasizing  the  following  motivational  elements  includ- 
ing:  Visible  screen  size,  color  contrasts,  and  clear  and  large 
pictures,  obvious  benefits  and  clear  and  simple  rules  of  the 
game,  fun  and  cognitively  challenging  experience  to  build 
confidence,  varying  degrees  of  difficulty  and  tasks  with  no 
expiration,  Interesting  narrative  with  inspiring  messages  after 
reaching goals[4]. 

D. Need for Nutrition 

In a study of four thousand five hundred seven people with a 
mean age of 82.3, 46.2 percent of the population were classified 
as “at risk” for malnutrition [5]. Mobile apps offer older adults  
a  connection  to  information  and  the  ability  to  interact with  
others[6].  Findings in different studies indicate that a relatively 
low-intensity lifestyle intervention can effectively be 
implemented for community-dwelling older adults [7]. Through 

mobile  apps,  older  adults  can  change  their  eating  habits  and 
avoid malnutrition. 

Many older persons tend to continue eating the same amount 
of energy that they did when they were younger and/or more 
active, which tends to cause exponential weight gain over time 
and contributes to the obesity epidemic. We should all be 
conscious of the need to reduce our energy intake over time as 
we get older. On contrary, many older people tend to eat too little 
food and have a serious energy deficiency which can lead to 
emaciation and a variety of problems such as a suppressed 
immune system.  The  trick  is  to  consume  enough  energy  to 
maintain  a  healthy  weight  throughout  life  and  to  moderately 
reduce  energy  intake  as  we  grow  older  without  reducing  
our nutrient intake. 

E. Healthy Eating 

According to the Dietary Guidelines for Americans - Key 
Recommendations for Older Adults (US Dept. of Agriculture, 
2010), healthy eating throughout life should include: limiting our  
intake  of  sodium  limiting  our  intake  of  solid  fats  (as opposed 
to the intake of liquid fats such as oils) limiting our intake  of  
added  sugar,  particularly  liquid  sugar  in  the  form of  
sweetened  cold  drinks  and  undiluted  fruit  juices  limiting our  
intake  of  refined  grains  increasing  physical  activity  and 
spending less time doing sedentary activities 

F. Protein requirements 

Mahan et al (2011) recommend that up to 1.2 g of protein per  
kg  body  weight  can  be  used  by  adults  over  the  age  of 
65 years.  Unless  seniors  have  problems  with  their  kidneys 
or  diabetes  where  0,8  g  of  protein/day  is  regarded  as  more 
appropriate, the slightly higher protein DRI should help active, 
healthy seniors to maintain lean muscle mass and their immune 
function. 

The  American  Heart  Association  recommends  a  healthy 
dietary  pattern  that  includes  fruits,  vegetables,  whole  grains, 
beans,  legumes,  fish,  skinless  poultry,  nuts,  and  fat-free/low- 
fat  dairy  products,  and  limits  sodium,  saturated  fat,  red  meat 
and  added  sugars.  This table shows the suggested number of 
servings from each food group based on a daily intake of 1,600 
or 2,000 calories. 

G. Nutrient-dense foods 

The  most  vital  message  of  the  Dietary  Guidelines  for 
Americans  -  Key  Recommendations  for  Older  Adults  (US 
Dept.  of  Agriculture,  2010),  is  that  older  persons  must  focus 
on  eating  nutrient-dense  foods  and  drinking  nutrient-dense 
beverages. The recommendations are as follows: Select fat-free 
or low-fat milk and milk products (yogurt, cottage cheese) to 
boost calcium intake to maintain healthy bones and prevent 
osteoporosis.  Eat  seafood,  lean  meats,  poultry  and  eggs,  to 
boost  the  intake  of  high  quality  protein,  vitamin  B12,  iron 
and  trace  minerals  such  as  zinc,  selenium  and  iodine  to 
prevent  anemias,  suppressed  immune  function  and  thyroid 
problems  Include  dry  beans,  peas,  lentils  and  soy  products 
as  an  excellent  source  of  dietary  fiber,  vitamins,  minerals 
and  plant  protein,  without  added  cholesterol  or  saturated  fat. 
The correct preparation of such legumes is important to make 
things  easier  for  older  people  who  may  have  problems  with 
chewing  and  digestion.  Concentrate on including vegetables
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Fig. 1.    Food type, calories and example of one serving 

as  often  as  possible,  particularly  dark  green  or  dark  yellow 
vegetables  which  are  rich  in  beta-carotene  (e.g.  spinach,  but- 
ternut,  pumpkin,  sweet  potatoes,  peas)  Try  to  eat  at  least  
50 percent of all grains as whole grains (i.e. high-fiber breakfast 
cereals  or  porridges,  wholegrain  breads,  rolls  and  biscuits). 
Seniors  who  have  problems  with  chewing  high-fiber  cereals 
and  grains,  may  benefit  from  eating  cooked  porridges,  high- 
fiber Pro-Nutro and low-GI products that contain plant protein 
as a source of dietary fiber. Seniors should, whenever possible, 
eat actual foods rather than liquid meal supplements, although 
the  latter  have  a  role  to  play  whenever  an  older  adult  has 
problems  with  eating  or  needs  to  gain  weight.  Select  whole 
foods that contain added vitamins, iron and other minerals to 
obtain  as  many  nutrients  as  possible  from  a  given  food.  
Use alcohol  in  moderation  -  only  one  drink  per  day  for  
women and two drinks a day for men - and not necessarily every 
day. Alcohol should never take the place of nutrient-dense foods 
and drinks such as milk. 

The  Pew  Research  Center  found  that  a  record  46  million 
seniors  live  in  the  United  States  today  and  that  those  age  
65 and  older  now  account  for  15  percent  of  the  overall  U.S. 
population.  These numbers are expected to increase and by 
2050, 22 percent of Americans will be 65 and older, according 
to U.S. Census Bureau projections. The study also found that 
42 percent adults ages 65 and older now report owning smart 
phones, up from just 18 percent in 2013 and that internet use 

and  home  broadband  adoption  among  this  group  have  also 
risen substantially[8]. 

Clinical Nutrition found older adults and patients in need of 
nutritional support. Res archers identified 37 factors affecting 
nutritional  intake  were  identified  and  divided  in  three  cate- 
gories;  those  related  to  the  environment,  the  person,  and  the 
food[9].  ”For  older  adults  in  nursing  homes,  encouragement 
by  carers  and  an  appropriate  ambiance  seem  particularly  im- 
portant. Meal fortification, offering variety, providing frequent 
small meals, snacks and particularly Oral Nutritional Supple- 
ments (ONS) between meals are other possibilities for this 
group. Product factors that stimulate intake include palatability, 
high energy density, low volume, and liquid format [9].” 

The Korean Journal of Community Nutrition conducted a 
study  on  the  Needs  for  Nutrition  Management  Program  for 
Elderly  Who  use  Welfare  Facilities  and  found  regarding  the 
level of practice to keep the dietary life, respondents answered 
more  than  ’average’  for  most  of  items  but  answered  less 
than  ’average’  for  lot  of  salt  intake,  drinking,  exercise.  For 
the  experience  of  nutrition dietary  life  education,  only  19.8 
percent  answered  ’Yes’  and  the  service  for  nutrition dietary 
life management showed the highest score in the demand for 
’provide nutritious food’ [10]. 

Fig. 2.    Food groups Breakdown 

National Health Interview Survey 2006-2014 entitled ”Re- 
lationships  between  adult  emotional  states  and  indicators  of 
health  care  utilization”  found  adults  feeling  unable  to  make 
efforts were more likely to seek health care in the last 6 months 
and at least ten times in the last twelve months[11]. In addition 
the study found Adults feeling hopeless were less likely to be 
heavy health care utilizers. As  a  result  Educating  health  care 
providers  about  the  emotional  states  motivating  health  care 
seeking, and integrating mental health care into primary care, 
may  improve  the  health  of  adults  with  serious  psychological 
distress[11]. 

II. BUILDING THE GAME

The game consists of various user interface (UI) and actions 
scripts  which  include  the  spawned,  the  blade,  and  the  food 
scripts. The UI script takes whatever the user inputs and stores 
it.  The  spawned  script  creates  objects  that  appear  in  various 
points  on  the  screen.  In order to do this the spawner accepts 
the objects into an array and the projects onto screen whatever is 
put into the array to objects spawn continuously. The blade script  
is  designed  to  track  and  respond  to  the  players  finger 
moments  and  making  a  trail  created  by  the  player’s  swipe. 
The  script  takes  the  first  position  and  the  second  position  
of the users finger and creates the swipe motion between the two
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Points. The food script passes in the food object to the game 
object creating a new object which is then displayed across the 
screen when the user’s finger swipes the ball, the initiating the 
object and make the desired game image. Each object that is 
created is counted towards the user’s score 

III. THE SCRIPTS

The game consists of various user interface (UI) and actions 
scripts  which  include  the  spawner,  the  blade,  and  the  food 
scripts. The UI script takes whatever the user inputs and stores 
it.  The  spawner  script  creates  objects  that  appear  in  various 
points  on  the  screen.  In order to do this the spawner accepts 
the objects into an array and the projects onto screen whatever is 
put into the array to objects spawn continuously. The blade script  
is  designed  to  track  and  respond  to  the  players  finger 
moments  and  making  a  trail  created  by  the  player’s  swipe. 
The  script  takes  the  first  position  and  the  second  position  
of the users finger and creates the swipe motion between the two 
points. The food script passes in the food object to the game 
object creating a new object which is then displayed across the 
screen when the user’s finger swipes the ball, the initiating the 
object and make the desired game image. Each object that is 
created is counted towards the user’s score 

IV. CHALLENGES

Downloading  the  correct  inputs  to  work  with  unity  on 
the  iOS  platform.  Some of the challenges of the code is the 
necessity to focus on more advanced and efficient algorithms to 
keep the game running smoothly without compromising on 
content. 

V.    SPECIFICATION

NuSwipe is being built as a multi-level game that teaches 
nutrition to users based on their sex and age. For the first itera- 
tion of the app the team is focusing on the first level. The data 
structures used will be scalable to allow growth so that more 
users can play the game. For the first iteration the app will be 
geared towards Male or Female users ages 60   65. In order to 
store the data that will be used throughout the app we plan to use 
a three dimensional array. The array will be built similar to the 
following: nudataarray [Age60−65] [Male] [5, 4, 3, 2, and 1]. 
The array will be a 3 dimensional array with the first dimension 
being the age range, the second being male or female and the 
third being the optimal servings for that age and sex of user. In 
the application the third dimension elements as set so they are 
the same throughout the app, for example element 0 is grain, 
element 1 is meat, etc. The scoring data structure will also be an  
array  that  looks  like  the  following: scorearray  [  counter for 
grain,   counter for meat, counter for veggies,   counter for dairy,  
counter for fruits,  counter for total score].The elements 
innudataarrayandscorearray will correspond to each other. For  
example  nudataarray[60 − 65][Male][0]  /would  return the  
number  of  daily  grain  servings  for  a  male  who  is  60 
65  and  /scorearray[0]/  will  return  the  number  of  times the  
user  has  sliced  a  grain.  Subtracting/nudataarray[60 − 
65] [Male] [0] from scorearray [0]/is how the application keeps
score for display and total score purposes. 

Because the arrays can be easily added onto the game can 
grow with little effort. By adding another element to the first 
dimension, say Age 50   60, and adding the daily servings for 

this age group to the third dimension. We can add a whole new 
set of users to expand the population that can benefit from the 
game. In Unity, levels are also known as a scene. Developers can  
re-use  the  base  scene  or  level  and  simply  add  different logic 
that would signify the completion of a level. 

VI. IN GAME EXPERIENCE

As  soon  as  the  game  begins  a  user  will  see  the  name  
of the  game  and  a  three  button  menu  with  that  reads  ”Start”, 
”Options”, and”Quit”. If the user selects options they will be 
shown  two  volume  bars  to  control  the  volume  of  the  music 
and to control the volume of the special effects. The user will 
also have a back button to return to the main menu. 

Fig. 3.    Welcome Screen 

If the user selects start they will be prompted to enter their 
name, age, height, weight and dietary restrictions. The user will 
then be see the instructions illustrating their desired nutritional 
values and how that translates to in game objects.  Ex:”Your goal 
is to eat 1 protein, two vegetables and one fruit. Be sure to avoid 
bad carbohydrates”.  The user will then see a series of 
instructional screens explaining the game. 

Fig. 4.    User Input Screen: Name
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The user will then see a prompt telling them their goal is to 
swipe the colored balls on their screen and that each ball will turn  
into  a  food  group  item  to  be  added  to  their  score.  They 
will also see an”OK” button. Once clicked, the user will then see 
a screen explaining how the counter will work and how it will 
add each food group swiped to increment the user’s goal. The  
screen  also  contains  an  ”OK”  button  leading  to  the  next 
screen. 

Fig. 5.    Screen defining game objectives 

Fig. 6.    Displaying in game counter 

The following screen prompts the user to play to win and 
instructs  them  to  collect  the  proper  amount  of  food  in  each 
group  to  win.  The  user  will  also  see  six  food  groups  which 
are, bread, vegetable, meat, cheese, fruit, and junk food. These 
food group images will remain on the far left side of the screen 
stacked vertically where they will later be used to display the 
users’ score they will also see another OK button. 

Once  clicked  the  user  will  see  a  screen  instructing  them 
to  be  mindful  of  their  score  as  they  swipe  the  different  
balls while playing the game. This is the final instructional 
screen. This screen has a large button that says “Play” which will 
send the user to the gaming stage. 

Upon  clicking  The  user  will  then  be  sent  to  the  gaming 
stage. Various objects representing each food group will appear 
across the screen. The user attempts to make a swiping motion 
across  the  desired  fruit  and  will  play  until  they  have  either 
reached  the  maximum  number  of  fails  which,  in  which  the 
user  swipes  too  many  of  the  wrong  fruit  at  which  point  
they will be prompted to try again. 

Fig. 7.    Different food groups available 

As  a  user  swipes  a  ball  representing  each  food  group  
the value  of  the  swipe  is  displayed  in  the  top  right  corner  
and  a tally is added to the fruit group on the left column. Users 
must be  careful  not  to  swipe  unhealthy  nutritional  objects  
such  as burgers which will result in a loss of points 

Fig. 8.    Example of Improper nutritional choice 

If  the  user  is  able  to  achieve  their  desired  goal  then  
they will  move  to  the  next  level  where  they  will  have  a  
new more  challenging  goal  and  the  process  will  repeat  itself.  
The game will become increasingly more realistic in target food 
requirements as the game progresses to simulate an appropriate 
breakfast, lunch and dinner. 

Ultimately, through playing this game repeatedly, users will 
learn the recommended amount of servings per food group and 
incorporate the gained knowledge into their dietary habits and 
eat healthier, holistic meals. 

VII. CONCLUSION

The test of this study is to see if an app based on the designs 
and  plans  of  the  previous  group  will  incentivize  older  adults 
to  live  a  healthier  life  by  changing  nutritional  choices.  This 
group’s focus was a minimalistic game application that serves 
both as a fun application and educational tool. The design of the 
game in this first iteration has only one level with a fixed speed. 
Possible revisions to the game can include but are not limited to 
different speed options, additional ”negative points” food  
groups,  friendly  ”match”  games  with  friends,  and  use
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of 3-dimentional objects to add more aesthetically pleasing 
effects. 

. 
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