A Web-based Nutritional Assessment Tool
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Abstract: The aim of this study was to present a web-based nutritional assessment tool that offers the possibility to
construct the personal food pyramid and interprets the metabolic profile of a patient. A web application was developed
both for healthcare professionals and the general public that besides analyzing the eating habits also provides some
specific recommendations for every user. After filling in some general information the user has the choice either to go to
the interpretation or to complete a food frequency questionnaire that allows a thorough analysis of his/hers eating pattern.
The advantages of this tool are its accessibility, the construction of the personal food pyramid and the fact that is

developed in a home country.
Keywords: food pyramid, web-based tool, nutrition.

1. Introduction

The obesity epidemic has become a reality and
a great number of interventional studies have
been developed for its prevention and
treatment, given the immense financial burden
swallowed by this disease. Nutritional
assessment tools are available throughout the
world-wide-web more or less controlled or
based on guides or professional information.
The last decades have witnessed a great
increase in the number of tools that help health
professionals in their work. Although the
nutritional assessment should be a part of the
general evaluation, it’s time consuming and
usually it resumes to a few general questions.
Western economies have been using different
types of assessment tools for developing
national guidelines and recommendations [1,
2, 3].

The wide spread of computer users has
switched the interest towards constructing new,
easy to use web applications that can allow a
more user-friendly approach to a difficult
problem. The involvement of the patient in
his/hers evaluation has many advantages, but,
at the same time, there are flaws that cannot be
controlled.

Food frequency questionnaires are a valuable
method of nutritional assessment, using a list of
foods and some options concerning the

frequency of consumption of the foods listed.
They are usually designed to gather
information from large populations and are
usually self-administered. Their strengths
consist in: low respondent burden, suitable for
large scale surveys, can be self-completed, can
be posted. They also have some disadvantages:
the need for estimation of portion size, possibly
over-reporting of “healthy foods” [4].

2. Material and Method

A web application was developed for
nutritional assessment, using Apache for web
server and MySQL as a database management
system. This was designed to be used for
patients’ management in medical office, both
for general practitioners and registered
nutritionists once it has been deployed on
internal or web-based sites.

Back-end coding was made in PHP 5. Front-
end coding was made using Twitter Bootstrap,
a free popular front-end framework. Also
jQuery was used as the main Javascript library.
Using this framework we created the graphical
user interface (GUI). After the compilation, the
framework creates a single HTML file and a JS
file accessed on page load. One of the
advantages using Twitter Boostrap framework
is that the GUI performs and looks the same on
most of the popular browsers and operating
systems (OS).
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Communication with the database layer is done
using the php back-end which executes all
queries, synchronous and asynchronous, sent
from the GUI. The received information is
displayed without accessing a different URL,
given that the application runs on the page. The
application can be accessed using any of the
web browsers available, with Javascript
turned on.

Data storage - The patient data is stored into a
database consisting of 8 tables (34 fields). We
found MySQL to be suitable for this kind of
application, given the need for a relational
database and a fast response time [5].

The food frequency questionnaire (FFQ) used
has been developed based on the National
Health and Nutrition Examination Survey
(NHANES) and adapted to local foods with the
aid of a registered endocrinologist. A written
form of the FFQ is already in use and has
showed fairly good results in nutritional
evaluation [6].

The answers obtained in the FFQ about the
number of times each food was consumed are
transformed in number of times they’re
consumed/day. Each item belongs to one or
more of the major food groups. In the end
based on this algorithm, the applications
constructs the food pyramid with the 6 food
groups and the number of servings/day.

During the development phase a pilot study
was conducted to evaluate the GUI and the
users’ level of acceptance. Students from our
university were invited to use the tool. A
sample of 37 students completed the
questionnaire in an average time of 15 minutes.
They could offer their suggestions and opinions
at the end. They agreed that the application was
fairly easy to wuse, with comprehensive
explanations at the end.

3. Results

The Graphical User interface consists in a
few pages:

1. authentication page (e-mail)

2. user general datapage

3. intermediary page with general information
about the quiz

4. edit/continue quiz

5. quiz results and patient diagnostics based
on patient data.

1. On the authentication page the user
introduces his/hers e-mail and password
provided by the administrator in order to
proceed to the next page (Figure 1).

Login

Username

Password

Login

Figure 1. Authentication

2. On the user generalpage, the user fills some
mandatory information—age, sex, environment,
height, weight, waist circumference. There are
also some other optional fields that can be
filled: maximum systolic blood pressure, total
cholesterol, HDL-cholesterol, triglycerides,
blood glucose, and serum creatinine. For the
first 4 there’s also the option of checking a box
if the patient is undergoing treatment for these
variables. There are also 2 boxes that cannot be
modified: the BMI (body mass index) and the
eGFR (estimated glomerular filtration rate) that
will be shown on the result page, after
calculation based on formulas integrated in the
application. (Figure 2)

The form provides three actions:

— Cancel

— Save - saves the information and returns to
patient list

— Save and Continue with Quiz — saves the
information and redirects to general
information about the quiz.

3. The intermediary page provides general
information about the quiz and presents the
rules for filling the questionnaire. It also
explains what the portion definition for each
type of food is.

4. The questionnaire. For each item, the user
must choose one of 10 possibilities of answers,
ranging between never and more than 6
servings per day, for each type of food
presented. There are 126 questions in the
questionnaire, divided in the 6 main food
groups. For each item the user can see the food
group to which it is associated. The progress of
the quiz is also presented. Every answer is
automatically saved in the database — after
choosing one of the ten options, the application
shows the next question. The user can choose
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Add patient

Patient 1D
Age

Sex male  female

Environment urban  rural

Height
Weight
Waist
BMI

Max BP

With medication

Cholesterol

With medication

Trighycenides

With medication

HDL Cholesteral

With medication

Creatinine

Blood sugar

With medication

aGFR

Cancel

years

cm

kg

cm
kg/m"2

mmHg
mg/dl
mag/d|
mag/d|

mag/dl

mag/d|
ml/min

Continue to questionnaire

Save

Figure 2. The add/edit patient page

to finish the quiz or to save the progress and
return later to finish it. Also, the answers can be
modified at any time during the quiz. (Figure 3)

5. The results page has two main parts: results

information filled by the user on the add/edit
patient page and the  questionnaire
interpretation. The user has the option of
printing this result page. If the quiz is not
completed, there will be no quiz results.

based on interpretation of the general
100% 120/ 128
White bread Category: | Cereals )
never 1/month 2-3/month 1-2/week 3-diweek
5-Biweek 1/day 2-3/day >=biday
Previous Mext

Figure 3. An example of an item in the questionnaire
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The first part of this results page offers
information  about the  weight, waist
circumference, lab values. For values within
the normal range we used green colored boxes
and for those outside the normal range, red
boxes. This color code is used also for the quiz
results. For the values outside the normal range
there’s also a message with recommendations
for improvement, or medical consult.

The normal range for each variable is based on
generally accepted formulas or international
guidelines [7, 8].

Anthropometry interpretation

Patient data: #143/13.05

Age

Sex
Envirocnment
Height
Weight

Waist

For the body mass index the application also
calculates the normal weight range based on
age, gender and height and the amount of
weight gain/loss needed to reach the normal
(Figure 4).

The second part of the results page offers the
questionnaire results. It consists of two parts:
the quiz analysis and general recommendations.
After the questionnaire is completed, the
application constructs the individual food
pyramid and it calculates the number of
servings/day for each food group. The page

64 years
feminin
urban

152 c©m

72 kg

93 cm

Your waist exceeds the recommended upper limit. Your maximum target waist should be 80 cm

BMI

31.16 kg/m*2

Your BMI corresponds to a diagnosis of obesity grade 1. To reach the upper normal range you must lose 14 kg

Your normal range is between 43 and 58 kg

Blood variables interpretation

TAs max 200 mmHg
Your blood pressure exceeds the upper normal limit. A cardiological check-up, low-sodium diet and
antihypertensive drugs may be required

Cholesterol 166.4 mo/dl
MNormal values: you do not require further investigations or treatment

Triglycerides [ e 129.2 mg/dl
Normal values: you do not require further investigations or treatment

HDL Cholesterol (e 85.8 mo/dl

Creatinine 0.63 ma/dl

Blood sugar 96.4 mg/d|
Normal values; you do not require further investigations or treatment

eGFR 102.54 mlmin

Figure 4. General results
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displays the normal food pyramid and the one
obtained based on the answers. Next, it shows
the basal metabolic rate calculated using the
Harris Benedict equation [9]. For each food
group there’s an analyzing box — red for the
foods consumed in higher/lower amounts than
the recommended number of servings and

Personal food pyramid
Patient data: #125/24.04
Questionnaire results

Food groups
Group Servingsiday

Basal Metabolic Rate*
1151.6 calories

*required for “being alive

Food groups Interpretation

Sweets

green for those consumed in the right amount.
The last part of the results shows general
recommendations for a healthy diet, finishing
with an example of a healthy plate (Figure 5).

All the recommendations are based on
nutritional guidelines and written by a registered

Food pyramid

Hr Hormal Hr Your pyramid
= 1
[ | [
- =
: c

You consume sweets within the recommended quantity. This food group is not essential for your health and must

not represent an important source of calories

Fat

‘You do not eat the recommended quantity of fat. Choose mostly the vegetable fats: seeds. nuis. avocado, olive oil
Fats are necessary for the absorption of liposoluble vitamins which are essential for health: vitamins A, D, E. K.

Meat & Protein

You do not eat enough meat and protein. White meat is recommended - fish or poultry. skim. Eggs are also a
source of proteins. So are beans and peas. For example you can choose 100gr grilled chicken breast and a boiled
eqg and you reach the recommended number of meat servings/day

Dairy

‘You do not consume the minimum number of dairy servings required. A yoghurt of 300 ml represents 3 dairy
servings. so, it can't be that hard to do it. 300 gr of cottage cheese means the same. And another example: a glass
of milk for breakfast, a yoghurt for the 10 o'clock snack and, for dinner, 100 gr cottage cheese with polenta. Do not
abandon the dairy foods. Choose the skimmed ones, but don't exclude them from your diet. They bring the

required protein and calcium.

Fruits & Vegetables

You consume the right amount of fruits and vegetables. Don't forget to choose as often as you can the vegetables
over fruits, because the latter are rich in sugar which is not recommended but in minimum amounts.

Cereals

You do not consume the minimum number of cereal servings/day. Don't forget that a serving is equal to a slice of
bread (not that homemade which is already at least 2 servings). a biscuit, a bagel, 100gr of cereals, a medium

potato.

Figure 5. Quiz interpretation
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endocrinologist with focus on obesity.

The user is only able to view his/hers results,
while the administrator can see the
entire  database, can add/delete any
information and is the only one allowed to
add authentication information.

4. Discussions

The obesity epidemic has become a great health
issue. Giving the lack of treatment options and
the fact that the great majority of obese people
have bad diet habits, the nutritional assessment
is one of the most important parts of a patient
evaluation. Although there’s a general
agreement for its importance, it is many times
overlooked, because it is time consuming and
difficult to accomplish. The wide spread of
computer users throughout the world has given
the opportunity to develop new methods for the
nutritional assessment. In the past years, a great
number of applications have become available,
many of them not having the necessary
professional guidance underneath. Also, some
of them are not available for free and the great
majority is only available in foreign languages
[10]. There is consensus among nutritionist that
web-based interventions and evaluations are a
useful tool, which will become more and more
important in future years [11]. Considering
these problems, we developed an easy to use
web-based application that does not require
former knowledge of the nutritional assessment
methods, or an important previous computer
knowledge/experience.

As others authors stated [12], using a web
platform has many advantages. It’s available
on any web browsers, the computer’s
resources are minimally used, information is
secure, easy to backup and the maintenance is
not difficult. Given the fact that it uses a web
platform, it can be accessed anywhere, by
multiple users, with the sole condition of
having a solid internet connection.

Similar applications have been developed in
different languages and the conclusion was that
these tools are very easy to use, do not require
great computer management knowledge and are
very useful both for surveys and personal
evaluations [13, 14].

The constructed pattern allows future
development, with the possibility of adding

more nutritional assessment tools, a list of
foods, more formulas, etc.

One of the disadvantages of this tool is that is a
little bit time consuming, given the fact that the
guestionnaire consists of 126 items. To resolve
this problem, the application gives the
opportunity of filling the quiz at different
times, with the sole condition that the
interpretation is only generated when all the
questions have been answered. We chose the
food frequency questionnaire as a nutritional
assessment tool because is the method that
allows obtaining a wide perspective on a
patient eating habits [15]. The questionnaire
was developed based on the one used by the
National Health Institute in the survey that
underwent in 2008, adding some specific
Romanian foods and eliminating those not so
often used [2]. We cannot pretend that the food
list is flawless, but it has the usual number of
items needed to give a general image on a
patient’s diet habits, it’s well adapted to the
local food customs and it has at least 10 items
for each food group.

The interpretation and recommendations for the
variables analyzed are based on international
guidelines and can be verified at any given time
[16, 7, 17, 18] so we can state that they are
reliable.  'We must underline that the
interpretation is age specific, using the BMI,
waist circumference, blood pressure percentiles
and also the cut-off levels for children
regarding the lab results.

The printable report at the end of the evaluation
gives the patient a very good image on his/hers
nutritional status, also providing
recommendations for improvement. These
recommendations are based on national and
international nutritional guidelines and are
compiled by a registered endocrinologist with
focus on obesity and nutrition [18, 3]. Also,
another advantage of using this web-platform is
the construction of the personal food pyramid.
Each item belongs to a food group (some of
them to 2 or more) and each answer is added up
to calculate the frequency/day.

We found the visual and numerical result to be
very helpful in that is allowing a simpler
explanation to the patient with categorical
recommendations; also an  experienced
endocrinologist with a focus on obesity
treatment found that printable results allowed
more tailored recommendations.
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Although we found this web-platform to be
very useful, one must take into consideration
the users’ degree of acceptance. We consider
that the target population is represented by
people who are using the World Wide Web,
but, at the same time, any person consulting an
endocrinologist or nutritionist can be explained
and can follow the steps to reach the
interpretation phase.

Although the web platform assures a fairly
good nutritional assessment, for specific cases,
a medical consult is recommended.

Considering the issue of privacy, we can say
it’s fairly assured by the encrypted password,
the fact that one user is allowed to see only
his /hers page and the fact that the
administrator, a medical practitioner is bound
by oath to keep the information about
patients secure and private.

Other applications developed in Romanian [19]
only provide a list of food items and the
nutrient composition, without a thorough
assessment. As future perspective, we think this
web-platform can be modified in becoming a
true nutritional tool, allowing both professional
and personal usage.

5. Conclusions

The application we’re proposing allows an
elaborate nutritional assessment, based on
pertinent recommendations and guidelines. It is
easy to use and has the advantage of being
developed in our native language. It is the only
available application that constructs the
individual food pyramid. Its form allows future
development with integration of a physical
activity tracker, a 24 hour dietary recall, a food
list. We consider this web-platform useful both
for doctors and the general population, raising
health awareness.
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