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ABSTRACT

Background: Hospitals aimed to serve their patients with the best medical care services and saving lives. Yet, while most at-
tention and financial cost are spent on the medical investigation, purchasing the latest technology and machines, the food and
nutrition provided to patients are having less concern. Food consumed is one of the important factors that affect patient body
health recovery. Majority of the hospitalized patients are dependent on the hospital food as their nutritional resources.

Problem: A nutritious, wholesome and well-balanced meal can essentially increase patient’s rate of recovery without using the
unnecessary nutritional supplement. However, majority hospital serves the patient with the same meal which does not suit every
patient’s body condition. Therefore, the patient is unable to obtain enough nutrition to support body health and recovery. This
may not bring big affection to the patient who are short-term hospitalization but to those who are long term hospitalized or having
serious health problems. Also, the traditional way of taking the order lead to several problems, including patient inconvenience
and data lost.

Objective: In this paper, a hospital nutritional menu customization system has been proposed to resolve the mentioned prob-
lems. The proposed system is designed for hospital-use to allow the patient to customize their meal based on their food prefer-
ence, food portion and nutritional needs. This system aims to solve the problem of the existing manual paper-based food order-
ing system and increases the efficiency as well as the data accuracy.
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matches with their health condition as well as their dietary
restrictions. The proposed system aimed to satisfy the patient
by providing a list of hospital meal that suits for patient’s
health condition and allow customization in portion and their
dietary preferences.

During hospitalization, patient meals are one of the crucial
factors that lead to recovery. Majority of the hospitalized pa-
tients are dependent on the hospital food as their nutritional
resources'. A nutritious, wholesome and well-balanced meal
can essentially increase the patient’s rate of recovery with-
out using unnecessary nutritional supplement’. Therefore,
the hospital shall provide food that satisfies the patients and
meet the nutritional requirements.

One problem of the current hospital catering service is the
food wastage. One study has been carried out in the Univer-
sity hospitals to observe the amount of food wastage. During
the 28-day-observation, more than 60% of hospital food is
wasted. Total cost for the food wastage was 13,965 pounds?®.
The factor of causing the food wastage is mainly because the
patient could not finish the food portion, lack of appetite and
dissatisfied about the food quality*.

A survey is conducted in two London teaching hospitals
with a total amount of 48 patients who are from 8 different
acute wards to get feedback about the food quality from the
patient’s perspective. According to the result of the survey,
the majority of the patients are satisfied with the quality of
food provided, however, the quantity served does not suit
every patient. Almost half of the patients reported a problem
of feeling hungry during hospitalization while a few reported
could not finish the food portion®. This reflects the problem
of food quantity measurement. Also, the patients complained
about the difficulty of accessing food, including menus not
enabling informed decision about what food met their needs
and inflexible ordering systems. To solve the problem of
food waste and improve the user experience of hospital food
ordering system, nutritional menu customization allows pa-
tients to make the customization on their food menu. With
this system, the patient can select their desire food portion,
and this highly prevents food wastage. **

Currently, the majority of hospitals are still using the paper
system to record their patient meals. One of the biggest prob-
lems is that the patient who missed the chance to fill in the
food menu before the nurse collects the paper menu will be
given random meals. This action may reduce the patient’s
satisfaction towards the hospital meals. Another problem
with the paper system is not user friendly to the patient with
special physical needs that could not fill out the paper menu
by himself®. This again led to the problem of the patient can-
not select meals based on their preference. Other than that,
by using the paper system, the margin for error is huge. Food
allergy might occur as patients forgot to fill out their orders
or neglected their dietary restrictions, or the nurse forgot to

inform to the dietary service department. With the nutritional
menu customization system, the user can select the meal cus-
tomized for them and make remarks on their dietary restric-
tions.”*

To deliver a nutritional menu customization system which
can generate wholesome meal that provides sufficient nutri-
tion and satisfies patient’s preference, with the least amount
of food wastage.

* To investigate the majority patient’s meal preference
and desired portion

*  To study food ingredient that rich of nutrients

* To research the ingredients that help in patient’s body
recovery

»  To store the patient’s health condition and level of nu-
tritional needs.

e To produce a recipe after considering the patient’s
body condition as well as restriction, eg: lactose intol-
erant, allergen

* To allow the patient to schedule their meal of the day
from the generated menu

There are four user types in the HNMC system, which are
patient, nutritionist, admin and food service worker. The pa-
tient can create the meal, edit meal detail, view meal detail
and delete meal. Besides, the patient can add meal to a meal
schedule, view meal schedule, edit meal schedule and view
personal BMI. A nutritionist can register new patient, view
patient information, edit patient detail and delete patient.
Furthermore, the nutritionist can suggest nutritional food to
the patient and view the patient’s meal schedule. Admin can
register nutritionist and food service worker account, edit
nutritionist and food service worker information, view all
nutritionists and food service worker and delete nutritionist
and food service worker account. A food service worker can
view a meal delivery schedule and information.

LITERATURE REVIEW

Hospital meal plays an important role in the patient’s body
health recovery. A healthy meal is essential for the patient
that every hospital should provide to their patient. However,
the current hospital menu ordering system does not satisfy
the patient in various ways. Malnutrition is a common prob-
lem among hospitalized patient’. The purpose of hospital
food is to provide a healthy diet to the patient during hos-
pitalization to help them in modelling their diet behaviour.
However, inappropriate hospital meal can bring a significant
threat that affects the patients’ health. According to Fernando
and Wijesinghe, the traditional hospital food catering system
repeats the menu over weeks, therefore results in high food
wastage and patient’s dissatisfaction®.

According to an article published by The Star, hospitals are
unable to support the patient’s nutritional needs as the diet
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requirements of patients with different sicknesses are not the
same. Based on this issue, the newspaper has interviewed
an experienced nutritionist. The interviewee, consultant di-
etitian Lim Kwee Ean has introduced the legal standard of
regular diet is consuming 1800-2000 kJ of energy formed
by 50-55% of carbohydrates, 15-20% of proteins and less
than 30% of fat. However, current hospital catering does not
satisfy the patient needs and does not meet the legal standard
of regular diet’. This made a great impact on the patient’s
process of recovery. Improvement of hospital meal needs to
be made as it is the main source for the patient to optimize
their protein and energy intake during hospitalization.

One factor of causing malnutrition in hospital food is the
cut down of budget in preparing hospital meal. To reduce
cost, many hospitals decided to cut the budget used in the
patient meal by replacing the ingredient with frozen ingredi-
ent and change the cooking method to reheating and serve
ready-cooked food to the patients. In the year 2013, the Scot-
tish Government has reduced the food and drink budgets to
national hospitals from £32.6million to £29.7million. This
great deduction caused the national hospitals to shut down
their kitchens and began to buy in ready-made food to be
served to patients'.

Another article has been published in the year 2014 regard-
ing the cut down of catering budgets from NHS hospitals.
NHS hospital has cut down the spare of cost on hospital ca-
tering, resulting thousands of NHS patient were forced to eat
the reheated meal that cost less than a packet of potato chips,
which makes no sense that it could be nutritious. One of the
patients in the NHS hospital revealed that she was served
with a bowl of boiled water with an instant soup stock cube
during hospitalization''. These articles have proved that many
hospitals have forgotten the needs of nutritious hospital meal
to the patient and they focus on the hospital profit more than
the patients. There is a need to highlight the importance of
hospital meal to the hospital and raise awareness regarding
the importance of nutrient levels in hospital meal. !

Food nutrition is significant for patient’s body recovery.
With good guidance on food consumed, the patient’s rate of
recovery can be increased. Nutritional food is important for
the patient, especially for those who need additional care. An
investigation on the importance of food nutrition to patient’s
recovery is being conducted in the year of 2002'%. A group
of patients with stable angina are selected as the participant
of the investigation. They are given nutritional medical food
enriched with the nutrient they need during the investigation
period. After a month, results showed that patients have a
different level of recovery and less angina onset time after
consuming the nutritional food. The nutritional meal has im-
proved the flow-mediated vasodilation and improves their
vascular function. This investigation has proven that the food
provided by the hospital is significant to patient recovery.

A study on the quality of food and nutritional care in hospi-
tals has been conducted in the year of 2012.37 hospitals are
being assessed under two quality control corpora, the Nutri-
tional Care Quality (NCQ) and the Hospital Food Service
Quality (FSQ)". However, the results of the investigation
showed that both nutritional care and food services are all
below standard'. Due to the financial control and the alloca-
tion of budgets, majority hospitals did not pay concern to the
nutrition level of hospital meal, and not aware of the impor-
tance of providing highly nutritious food to the patients'.
A survey is conducted by the Campaign for Better Hospi-
tal Food Organization to investigate the quality of hospital
meal in London hospitals. The result shows that among all
London hospitals, only 23% provide freshly prepared meals
to the patients and 77% serves reheated airline-style food
from plastic containers to their patients. More than half of
the investigated hospital has failed to meet the basic stand-
ards for hydration and nutrition as the quality of the meal
served to the patient are worse than those served in prisons
and schools'. This investigation has shown that currently,
the majority hospital does not serve fresh and tasty food to
the patient.

Research Towards Nutrition Information

The proposed system aims to achieve in assisting the pa-
tient to customize a healthy and nutritional meal that fulfil
nutritional needs for body recovery and satisfy the patient’s
dietary preference. The food consumed by the patient is im-
portant and needs to be measured. A dietary concept is pro-
posed by the United State Department of Agriculture under
one of the Nutrition Policy and Promotion of US (CNPP).
The concept of MyPlate is to build healthy eating habits in
our daily life and to improve the nutrition consumptions of
Americans'’.

Figure 1: Concept of MyPlate.

Figure 1 illustrates the concept of MyPlate. The image of
MyPlate is a plate that divided into four sections with a
circle component on the right of the plate. The image al-
lows the user to visualize the nutrients and amount of each
nutrient he or she should consume. The MyPlate shown in
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the diagram refers to the nutrient consumptions of a per-
son without health issues, therefore, the portion and the
needs of consuming each nutrient are varying depends on
an individual’s health conditions. In the HNMC system, the
concept of MyPlate is adopted. Each patient’s MyPlate is
being customized based on their dietary restrictions and the
health condition.

Other than the portion of nutrient consumption, ingredients
that made up a meal needs to be concerned. The food pyra-
mid is designed by grouping the food and ingredients ac-
cording to their nutrient’s similarity. By referring to the food
pyramid, people can know if they are consuming the right
amount of the basic nutrients and the food to boost each nu-
trient. However, the normal food pyramid is only suitable
for people who are healthy that has no health issues. The
needs for healthy people in the diet is to maintain their body
healthy and sustain their body energy. This is not suitable
to be adopted by a person with a health issue as their main
concern is to improve their health condition and recovery.

Based on the concern, a food pyramid for the patient has been
proposed by the University of Michigan Health System's. It
is known as healing foods pyramid and it was built upon the
needs of the patient. It emphasizes foods that nourish the
body and contains healing qualities and essential nutrients
that able to sustain energy over time. Apart from the normal
food pyramids, it focuses on the nutrients that able to supply
body energy and vitamins to boost the body recovery!®.

University of Michigan
Integrative Medicine

htpyAwur.med umich e dulumim

Figure 2: Healing Foods Pyramid.

In the healing foods pyramid, the bottom of the pyramid con-
tains water, Figure 2. Water is important as the body needs
water in all the cells, tissues and organs to maintain bodily
functions. It is a need for the patient to consume a larger
amount of water in sustaining body condition and stay hy-
drated. Vegetables and fruits are in the second last of the
pyramid. They are the main source of vitamins and minerals.
They contain high fibre that helps to maintain the health of
the gut and prevent constipation and digestion problems®.

By referring to the healing foods pyramid, the nutritional
food provided in the system is being selected and filtered. All
fruits and vegetables contain healthful fibre, minerals and vi-
tamins. However, some has better health benefits compared
to others.” In the system, it stores the fruits and vegetables
that provide most healthful nutrients that can help in the pa-
tient’s body recovery.

Similar System

Nowadays, there are a few hospital food catering system on
the market. Below is Table 1 of the competitor of a nutri-
tional menu customization system.

Table 1: Competitor Analysis

Author System Name System Description

(21)

Versa Suite
Food Services

Description:

A standalone hospital food order-
ing system which allows patients

to make an order using hospital
tablets. The menus are predefined,
and the system is only accessible by
the tablet which connected to the
system. Each patient is provided
with a tablet owned by hospitals and
they are registered in the system.
The tablet provided stores with the
patient’s information, including
nutritional needs.

Advantages:

1) The nurse does not need to re-
member each patient’s needs as the
system stored the patient details

2) The hospital only needs to prepare
the same meal every day as the
food menu in the system is prede-
fined.

Disadvantages:

1) The food menu in the system is
predefined. The patient may not
find any preferred meal within the
system.

2) The high cost of purchasing tab-
lets for hospital use

Saffron Pa-
tient Ordering

(22)

Description:

An electronic bedside ordering
solution compatible with Windows
tablet. Nutritional information of
the meal is provided for patient ref-
erence. After the patient submits the
order, the system sends the order list
to the dietary service department.

- |
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Table 1: (Continued)

Author System Name System Description

Advantages:
1)  With the features provided, the
patient can track their meal status

2) The patient can view the nutrition-
al information of each meal menu.

Disadvantages:
1) The patient is unable to select the

food portion, therefore, might
cause food wastage

2) Unable to store a user’s dietary
preference

3) The high cost of purchasing tablets
for hospital use

(23) Hospital Description:
Food Service A hospital food service management
Management  gygtem that helps to manage hospi-
Software

tal dietary service department opera-
tions, patient menus and tray tracks.
This system is for nurse and hospital
worker use. The nurse needs to take
orders from the user and enters the
system. The order will be sent to

the dietary service department. The
nurse may track the patient meal
status to check whether the patient’s
meal is ready.

Advantages:

1) Bring convenience to patients who
do not know how to use gadgets
and technology

2) Increase work productivity of
nurse as they can estimate the time
to deliver patient meals

Disadvantages:
1) A patient may forget to mention

their food allergy information
while the nurse taking order

2) Unable to select food portion
hence might cause food wastage

The nutritional menu customization system is a compre-
hensive patient meal service system that focuses on pa-
tient’s dietary preference as well as their health condition.
It customizes and suggests food menu for the patient based
on their body health condition. It takes patients food prefer-
ence, dietary restrictions and allergy ingredients into con-
sideration and aims to generate the most suitable menu to
the patient.

Table 2: Comparison Table

System Name

Nutritional Menu Customization System
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Hospital Food Service Management

Saffron Patient Ordering
Software

VersaSuite Food Services

Store patient’s health infor-
mation

AN
AN

Pre-schedule meal plans
Suggest Food Menus

Food Portion Control

LN XX

Meal Tracking
Tablet Required v v

Controlled Food Menu

AN
AN

May Collaborate with the
existing system

AN

Require manpower in taking v
order

Meal Nutrition Control v

Based on the comparison Table 2 provided, nutritional menu
customization system is equipped with majority features.
It is a system that allows the nutritionist to customize food
menu for each patient according to their health condition to
fulfil the patient’s nutritional needs. It first collects the infor-
mation about the patient, including the patient’s allergens,
body health condition and what nutrition the patient lack of.
With the information, system checks for the nutritional food
that is suitable for the patient. After that, it generates a list of
healthy food which suits the patient. To satisfy the patient’s
preference, he or she can view and select the food from the
list of generated menus as the meal of the day. Also, to pre-
vent food wastage, the patient can choose the food portion
that he or she can finish.

Technical Research

C# is being selected as the programming language for the
Hospital Nutritional Menu customization system develop-
ment. Visual Studio 2017 is selected as the IDE and en-
tity framework is selected as the libraries and tools of the
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proposed system. Microsoft SQL Server is chosen as the
database management system and Windows 10 is being
selected as the operating system of the proposed system.
Internet Information Services (IIS) is selected as the web-
server and google chrome is selected as the web browser
of the proposed system. Static Content Hosting is adopted
as the cloud design pattern for the HNMC system develop-
ment.

System Development methodology refers to the framework
used in structuring, planning and controlling a system devel-
opment process**. Various methodologies are being identi-
fied. Among all, three methodologies are being introduced
and compared in Table 3 to select the most appropriate meth-
odology to be used in the HNMC system development.

Table 3: Methodologies Comparison

Table 3: (Continued)

Methodology Scrum Waterfall Spiral
Criteria Model
Framework Agile process  Linear Linear and
Type Iterative
Cost Fixed Fixed High Cost
Project Re- Rapidly Fixed, well-  Unclear and
quirement Changes defined at the complex
beginning
Flexibility Very high Difficult High
in changing
requirement
User Involve-  High Onlyatthe  High
ment beginning
User Feedback At the begin- Attheend of Attheend
ningand end  the project of every
of every Sprint iteration
Advantages + Shorten the + Each phase - Project
time for the must be cost can
project to achieved be easily
be on the before pro-  estimated
market gress tothe  as the pro-
+ Maximize next phase totype of
the business * Documen- the system
value of the tation is is built in
project produced at  small part
+ Only minor each phase -+ Spiral de-
changes of the de- sign helps
needed while  velopment in risk
implement- cycle manage-
ing Scrum + Changesof  ment
phases the system + Able to
* Regular feed- is made collect
back can be during the user
collected process of feedback
+ Improve develop- frequently.
team com- ment.> 26
munication

Methodology Scrum Waterfall Spiral
Criteria Model
Disadvantages < Notsuitable * Anysmall < Documen-
fora large error tation is
project arises in the  lengthyas
* Need high deployed the need
cooperation systemcan  to record
of develop- cause a the inter-
ment team huge prob-  mediate
members lem phases
* Daily meet- + Client * Not advis-
ings might feedback able to
annoy the cannot be be used
team mem- obtainedat  for small
bers end of each  project
* Ifany mem- phase * Project
ber quits the + Not suit- cost is very
development  able fora high and
team in the complex the devel-
middle of project opment
develop- * Error only duration is
ment,ahuge canbefixed long
negative during the + Develop-
impact will develop- ment team
be faced ment phase  may feel
hard to
define
system
objectives
and mile-
stones

Through comparison, Scrum methodology is being selected.
Scrum methodology is the most preferred methodology for
HNMC system development. It is an agile project manage-
ment methodology that able to deliver a higher-quality sys-
tem in a short period. Also, its iterative nature allows the
system to adapt to the changes made during the development
phase. It has high adaptability to change as it prevents chang-
es from disrupting the entire project course. Scrum made the
development process high in transparency as the developers
can ensure what is being developed is what they are expect-
ing. By using Scrum methodology, the developer can have a
clear big picture on the project estimated time, resource and
cost?’.

Implementation

In this page, the admin needs to insert patient’s basic infor-
mation, including patient full name, Date of Birth, gender,
BayID, Duration of hospitalization and religion. Admin can
select patient hospitalization starting date and ending date
using the calendar, Figure 3.
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BV HOSPITAL NUTRITIONAL MENU CUSTOMIZATION SYSTEM (HNMC) MANAGESTAFF  MANAGEPATENT  MANAGENUTRITONALFO0D ¥ L0GOUT.

ADD NEW PATIENT

Full Name Date OfBirth Gender
ey

BayID

ing Date

Figure 3: Screenshot: Add New Patient.

B HOSPITAL NUTRITIONAL MENU CUSTOMIZATION SYSTEM (HNMC) MANAGEUSER  MANACE NUTRTONALFOOD % LOGOUT

ADD NEW FOOD

Food Narme

Nutrition Group
Food availabilty in restriction
Gluten Free
Lactose Intalerant
Vegan (No meat)

Vegeterian (No meat, no-€9g, no dairy)

No Restriction

Figure 4: Screenshot: Add New Food Page.

In this page, the admin needs to insert food name, select food
category and select food availability in restriction. Admin
can select food category from the dropdown list and click on
the food restriction checkbox to select the food availability
in the restriction, Figure 4.

[ HOSPITAL NUTRITIONAL MENU CUSTOMIZATION SYSTEM (HNMC) vewsome 4 Locour|

BAv BI04 3/2/2020 3/2/2020 3/2/2020
PENNYTAN [ °
Breakfast Lunch Dinner

Meal portion

Your BMi: 80

Normal

. 5 e

02020, Hospital Nutitional Men Customisation Sysiem

Figure 5: Screenshot: Patient Home page.

In the patient home page, patient Bay ID and the patient
name is displayed on the left of the page. Patient BMI is
displayed and a BMI range and categories are shown be-
low the patient name (shown in Figure 5). Patient’s BMI
level is highlighted with a black border around the level to
indicate the patient. The patient BMI is calculated based
on the weight and height inserted by the nutritionist and
the patient is only allowed to view the BMI but not edit

it. The patient meal schedule is displayed on the right side
of the BMI range. In the patient meal schedule, it shows
the patient meal schedule along with the patient meal and
the portion. In the meal schedule, a carousel is used to
allow the patient to change and select the meal schedule.
The patient can click the left arrow to view previous meal
schedule and right arrow to view the next meal schedule.
Table 4 and Table 5 presents the unit test for the login and
add a meal.

Table 4: Unit Testing Result: Login

Test Description TestCon- Expected Actual
Case ditions Result Result
ID
TC1  Select patient- Error Error Pass
user type, Message: Message:
click Login Incorrect Incorrect
button with- credential credential
out filling in provided provided
Bay ID
TC2  Select patient baylD: Error Error Pass
user type, Sickbay123  Message: Message:
click Login Incorrect Incorrect
button with credential credential
invalid bayID provided provided
TC3  Select patient- BayID: User logged  User logged Pass
user type, B-104 in successful- in success-
click Login ly, the system fully, the
button with redirects system redi-
valid bayID patient to rects patient
Home page.  to Home
page.
TC4  Select staff Error Error Pass
user type, Message: Message:
click Login Incorrect Incorrect
button with- credential credential
out filling in provided provided
username and
password
TCs  Select staff Username:  Error Error Pass
user type, Maymay123 Message: Message:
click the Password:  Incorrect Incorrect
Login button = may credential credential
with invalid provided provided
username and
password
TC6  Select staff Username: The user The user Pass
user type, Nicole has suc- has suc-
click the Password:
- . cessfully  cessfully
Login button  Nicole123 X .
with valid log in to log in to
username and the system the system
password and being and being
redirected redirected
to respec-  to respec-
tive home tive home
page page
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Table 5: Unit Testing Result: Add Meal

Test Descrip- Test Expected  Actual Pass/
Case tion Condi- Result Result Fail
ID tions

TC1  Create - Error Mes-  Error Mes- Pass
a meal sage: sage:
without OOPS! OOPS!
selecting Every food  Every food
nutritional category category
food must have  must have

EXACTLY EXACTLY
ONE selec- ONE selec-
tion! tion!

TC2 Createa Select  Error Mes-  Error Mes- Pass
meal by  more sage: sage:
selecting thani1  OOPS! OOPS!
more than nutri-  Every food Every food
1nutrition- tional  category category
alfoodin foodin musthave musthave
anutrient thenu- EXACTLY  EXACTLY
group trition ~ ONE selec- ONE selec-

group  tion! tion!

TC3 Createa  Select A meal A meal cre- Pass
meal by  1food created ated suc-
selecting1 ineach successfully, cessfully,
nutritional nutrient thesystem the system
food in group  redirects redirects
each nutri- theuserto  theuserto
ent group Home Page Home Page

There are several features that the Hospital Nutritional Menu
Customization system does not involve, which is being de-
fined as the limitation of the system. In the HNMC system,
nutritionist is in charge of select nutrition food ingredients
to a patient. A nutritionist can select up to 5 foods in each
nutrition group to a patient, which is 25 food options in total.
However, the patient might not be satisfying with the food
ingredients suggested by the nutritionist. If the patient does
not satisfy with all 5 food ingredients suggested by a nu-
tritionist, he or she can only inform the nutritionist through
communication externally outside of the system as the sys-
tem does not provide a platform for the user to interact with
each other.

The second limitation is the food portion estimation. The pa-
tient can select the portion of food in a small, normal and
large portion. However, there is no exact measure or ways
to define the serving size of the food as the term ‘normal’ is
ambiguous. The patient cannot visualize the serving size of
the food portion until the meal is served to him or her. Hence,
despite the system allows the patient to select the meal por-
tion and the options are provided, the patient might still have
confusion on deciding the food portion.

In the HNMC system, some enhancement can be achieved in
future time, which is shown as below:

-Private Chat between user and nutritionist

Currently, the system does not support interaction between
patient and nutritionist. Thus, if the patient has any question
or inquiries towards his nutritional information, the patient
can only consult the nutritionist outside of the system. In
future enhancement, a chat function can be implemented to
allow the patient to consult the nutritionist using the system.

- Allow Upload Image File

Currently, the system provides nutritional food without
showing the image. Also, the patient might have difficulty
in visualizing the food portion. In future time, enhancement
can be made to allow the admin to upload image file on the
portion serving size and the image of nutritional food.

CONCLUSION

Throughout the software development, the proposed Hospi-
tal Nutritional Menu Customization system is being devel-
oped. The system involves four user types, which are admin,
nutritionist, patient and food, service worker. By using the
system, admin can manage user accounts and nutritional
foods in the system. A nutritionist can add nutrition informa-
tion for patients and suggest nutritional foods for the patient.
With the system, the patient can customize the meal sched-
ule with their desirable food portion and foods. Foodservice
worker can view the meal delivery information to know the
time and sickbay to deliver the meal.

To achieve the project aim and objectives, the developer
spent a considerable amount of time in investigating and
conducting research towards the problem and solution. After
studied through journals and articles related to hospital cater-
ing services, the developer collected sufficient information
towards the current situation of the majority food catering
system in hospitals. The developer conducted a study on the
methods of resolving the realized problem and finally, the
developer adopted the concept of MyPlate and healing food
pyramid as the guide of patient nutrition consumption. In the
system design, the developer designed the storyboard of the
proposed system. The main feature of the system is to allow
the patient to customize their meal. Thus, the developer spent
some time designing the metal plate based on the MyPlate
concept. During the development of the HNMC system, the
developer created a functional meal plate using the design
illustrated in storyboard and majority webpages are designed
according to the storyboard of the system.

For future enhancement, the developer would like to im-
prove on the system by adding more remarks to indicate the
user what to do on each page. Also, the developer would like
to develop on a chat platform within the HNMC system to
allow the patient to interact with the nutritionist. Other than
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that, the developer would like to enable admin and nutrition-
ist in adding remarks for the patient that has special needs in
future time.

ACKNOWLEDGEMENTS

The authors also wish to express gratitude to the manage-
ment of Asia Pacific University of Technology & Innovation
(APU) for their support.

Conflict of Interest

The authors involved in the current study does not declare
any competing conflict of interest.

Funding and Sponsorship

No fund or sponsorship in any form was obtained from any
organization for carrying out this research work.

REFERENCES

1. Hartwell H, Edwards JS. A preliminary assessment of two hos-
pital food service systems using parameters of food safety and
consumer opinion. The journal of the Royal Society for the Pro-
motion of Health. 2001 Dec;121(4):236-42.

2. Cymru, Swyddfa Archwilio.Hospital Catering and Patient Nutri-
tion. United Kingdom: Wales Audit Office, 2011.

3. Naithani S, Whelan K, Thomas J, Gulliford MC, Morgan M.
Hospital inpatients’ experiences of access to food: a qualitative
interview and observational study. Health Expectations. 2008
Sep;11(3):294-303.

4. Sahin B, Demir C, Celik Y, Teke AK. Factors affecting satisfac-
tion level with the food services in a military hospital. Journal of
medical systems. 2006 Oct 1;30(5):381-7.

5. Watters CA, Sorensen J, Fiala A, Wismer W. Exploring patient

satisfaction with foodservice through focus groups and meal

rounds. Journal of the American dietetic association. 2003 Oct
1;103(10):1347-9.

Breitmeyer, Richard. Limitation of Manual Data Entry In Hos-

pital Catering System. [Online] 2015. [Cited: December 24,

2018.] https://klipboard.io/limitation-of-manual-data-entry-in-

hospital-catering-system/.

7. Azeman AR, Adenan H. Patients Satisifaction Towards Private
Hospital Food Services in Melaka. Journal of Hospitality and
Networks. 2018;1(1):32-6.

8. Fernando GH, Wijesinghe CJ. Quality and standards of hospital
food service; a critical analysis and suggestions for improve-
ments. Galle Medical Journal. 2017 Dec 11;22(2).

9. The Star Online. The art of hospital food. [Online] 2004. [Cit-
ed: October 05, 2019.] https://www.thestar.com.my/lifestyle/
health/2004/01/04/the-art-of-hospital-food.

10. Daily Mail. Revealed: The 89p meals that shame NHS hospi-
tals after catering budgets slashed by up to 10%. [Online] 2014.
[Cited: October 05, 2019.] https://www.dailymail.co.uk/news/
article-2804476/Meals-shame-Scottish-hospitals-3million-cuts-

o

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

hit-hospital-food-forcing-thousands-patients-eat-89p-dishes.
html.

Matthews, Stephen. Government launches review into food
served in NHS hospitals in the wake of listeria deaths linked to
pre-packaged sandwiches - and Great British Bake Off’s Prue
Leith will act as an advisor. [Online] 2019. [Cited: October 05,
2019.] https://www.dailymail.co.uk/health/article-7383527/
Government-launches-review-food-served-NHS-hospitals.html.
Maxwell AJ, Zapien MP, Pearce GL, MacCallum G, Stone PH.
Randomized trial of a medical food for the dietary management
of chronic, stable angina. Journal of the American College of
Cardiology. 2002 Jan 2;39(1):37-45.

Donini LM, Castellaneta E, De Guglielmi S, De Felice MR,
Savina C, Coletti C, Paolini M, Cannella C. Improvement in the
quality of the catering service of a rehabilitation hospital. Clini-
cal Nutrition. 2008 Feb 1;27(1):105-14.

Diez-Garcia RW, de Sousa AA, da Costa Proenca RP, Leandro-
Merhi VA, Martinez EZ. Gauging food and nutritional care qual-
ity in hospitals. Nutrition Journal. 2012 Dec 1;11(1):66.

Beck AM, Balkn UN, First P, Hasunen K, Jones L, Keller U,
Melchior JC, Mikkelsen BE, Schauder P, Sivonen L, Zinck O.
Food and nutritional care in hospitals: how to prevent undernu-
trition—report and guidelines from the Council of Europe. Clini-
cal Nutrition. 2001 Oct 1;20(5):455-60.

Knapton, Sarah. Hospital food divide: doctors and nurses eat
better than sick patients. [Online] 2017. [Cited: October 05,
2019.] https://www.telegraph.co.uk/science/2017/03/23/hospi-
tal-food-divide-doctors-nurses-eat-better-sick-patients/.

USDA. ChooseMyPlate. [Online] 2020. [Cited: January 14,
2020.] https://www.choosemyplate.gov/.

Riley M, Locke A, Skye EP. Health maintenance in school-aged
children: Part II. Counseling recommendations. American fam-
ily physician. 2011 Mar 15;83(6):689-94.

NHS. WHY 5 ADAY? [Online] 2020. [Cited: January 15, 2020.]
https://www.nhs.uk/live-well/eat-well/why-5-a-day/.

Marengo, Katherine. What are the most healthful vegetables?
[Online] 2018. [Cited: January 16, 2020.] https://www.medical-
newstoday.com/articles/323319.

VersaSuite. The Food Services Solution for Facilities of All Siz-
es. [Online] 2019. [Cited: January 02, 2019.] https://versasuite.
com/food-services/.

Saffron. Saffron Patient Ordering. [Online] 2019. [Cited: Janu-
ary 02, 2019.] https://fdhospitality.com/product/saffron-patient-
ordering/.

RMS Omega HealthCare Technologies. Software Hospital Food
Service Management: Manage Food Service Operations within
the Hospital. [Online] 2019. [Cited: January 02, 2019.] https://
rmsomega.com/healthcare/products/food-service-management/.
Bagaro, Lodza. Systems development methodology. [Online]
2016. [Cited: October 04, 2019.] https://www.supinfo.com/arti-
cles/single/2880-systems-development-methodology.
TutorialsPoint. SDLC - Waterfall Model. [Online] 2019. [Cited:
October 06, 2019.] https://www.tutorialspoint.com/sdlc/sdlc_
waterfall _model.htm.

—. SDLC - Spiral Model. [Online] 2019. [Cited: October 05,
2019.] https://www.tutorialspoint.com/sdlc/sdlc_spiral _model.
htm.

Guru99. Agile Vs Scrum: Know the Difference. [Online] 2019.
[Cited: October 05, 2019.] https://www.guru99.com/agile-vs-
scrum.html.

TN v |
Ll It J Cur Res Rev | Vol 12 « Issue 20 - October 2020 [ 60 |



