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ABSTRACT

The present paper aims to build an advisory system for calculating the daily nutrients requirements of proteins, fats,
and carbohydrates calories for pregnant women. It deals with adults and adolescent pregnant women. In addition to the
pregnant woman who suffers from some health problems such as Hypertension, Diabetes, Anemia and Coronary heart
disease. The daily nutrients requirements mainly depend on health status, weight, height, age, pregnancy stage,
socioeconomic status, food preferences, and physical activity. The nutrition needs will be distributed on daily meals using the
food exchange system common among Egyptians. Accordingly, this work developed a system that helps pregnant women to
choose daily meals according to their nutritional needs. Also, this system helps the fetus to get nutrients that ensure his safety
birth. Moreover, it saves time to go to a nutritionist and it presents nutritional advice for pregnant women depending on their
health status.
Keywords: Pregnancy, Calories, Daily Nutrients Requirements, Food Exchange System, Clinical Decision Support System,

Advisory System.

I. INTRODUCTION

Pregnancy is a stage in a woman's life in
which one or many off springs develop inside
her. The duration of gestation varies between 38
to 40 weeks [1]. Eating a healthy diet during
pregnancy is essential in both preventing
congenital disabilities and supplying the fetus
with requirements from nutrients to grow and
develop his organs [2]. Pregnant women must
have daily optimal energy needs for their health,
but most of them don't take suitable calories
because they usually do not know how to
calculate the food calories they want to eat [3]. A
healthy diet is a diet that provides pregnant
women with the right combination of energy and
nutrients. The characteristics of a healthy diet are
varied, adequate, and balanced [4]. A well-
balanced diet that contains a variety of foods
provides the body with a range of different
nutrients [5]. The food exchange system is an
easy way to make a balanced food, and this
system depends on putting similar foods together
in a group. In each group, foods have about the
same amount of protein, fat, carbohydrate, and
calories [6]. The food exchange system is

beneficial for the nutritionists to put traditional
dishes in meal plans.

Advisory system is a kind of expert
systems which automatically supports decision-
making for decision makers. Advisory system
only helps in decision making process and leaves
the final decision making authority up to the
decision makers [7]. It is used in many fields
such as health, law, aviation systems, agriculture,
commerce, industry, and many more [8-11].
Clinical Decision Support System (CDSS) is an
important area of health information technology.
It is developed to help clinicians and other
healthcare professionals in diagnosis and
decision-making. CDSS uses healthcare data and
the patient’s medical history to give advice [12].
Applying advisory systems in health domain is
considered an example of CDSS.

This paper aims to provide a smart
nutrition advisory system to help pregnant
women for getting integrated health nutrition to
support her and her fetal health. The proposed
system calculates the calories and the nutrients
requirements of the pregnant woman and
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distribute them on the daily meals. It is interested
in a pregnant woman, either adult or adolescent.
Also, either normal or suffering from some
healthy diseases, such as: (Hypertension -
Diabetes - Anemia and Coronary heart disease).

The importance of this system comes
from pregnant women can use it themselves at
home with step by step guidance process. Also, it
helps them to choose their daily meals according
to their food preferences and socio-economic
status. Besides, it saves time and money instead
of visiting the nutritionist. Moreover, the system
provides advice about healthy foods they have to
eat according to their health status.

I1.RELATED WORK

Some systems have developed for dealing
with nutrients needs. Fuzzy ontology, rule-based
reasoning, artificial bee colony algorithm, and
genetic algorithm had proposed for suggesting
nutrients diet and recipes based on the
recommended diet plan by Madhu Raut et al.
[13]. Case-Based Reasoning (CBR) had used for
diet menu planning by Rajendra Akerkar [14]. A
knowledge-based hybrid decision model for
nutrition management that uses neural networks
had proposed by Joo-Chang Kim et al. [15]. An
expert system had created to solve multiple faces
of the diet problem using multi-objective linear
programming models by Annette van der Merwe
et al. [16]. An expert system prototype on
nutrition and diet domain had developed using a
rules-based system technique by Balees et al.
[17]. However, there are a few systems that had
developed for pregnant women's nutrition. Fuzzy
expert system, that contains some functions such
as nutrition advice, calculation of ideal weight,
benefits of several nutrients, and calorie
evaluation of some daily activities had proposed
by Okan [18]. Fuzzy logic had used to model

information inconsistency in food calorie and
assessing daily calorie needs by Restu et al. [3].

I11.ADVISORY SYSTEM

Advisory systems are systems that
provide advice and help to solve problems
that are usually solved by human experts; so
such, advisory systems can be classified as a
kind of expert system [19]. Advisory system
works in collaboration with a human decision
maker, who takes the final decision. Thus, the
main goal of an advisory system is to collect
knowledge from human experts. Then, coding
it into a shape that can be used by a computer
to present alternative solutions to similar
problems in this domain of expertise [20].
Therefore, the possibility of producing a
positive outcome is maximizing and the
degree of risk is minimizing. For building any

advisory system there are three main
processes to take. These processes are
knowledge acquisition, cognition, and

interface. The first step collects information
and knowledge about the problem of study.
The second step defines the problem through
the identifying of environmental variables.
The third step allows users to access the
system through multiple windows.

IV. PREGNANCY NUTRITION

Pregnancy is the most delicate period in a
woman's life. Therefore, she has to get the
right healthy diet that can keep her and her
fetus safe during that period. Thus, a
balanced healthy diet should introduce for
her according to her nutrients requirements.
These nutrients transform to healthy meals
by using food exchange system. These
nutrients are explained as follows [21-22]:
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A. Proteins' Sources

Proteins can obtain from meat, fish, eggs,
legumes, and milk. It forms the structure of each
cell of body muscle, tissue, tendons, internal
organs, skin, nails, and hair.

B. Carbohydrates’ Sources

Carbohydrates are a primary energy source of the
body and also vital for nervous systems and brain
functions. They can obtain from cereals, bread,
pasta, rice, and potatoes. They also exist in fruits,
vegetables, grains, and dairy products.

C. Fat's Sources

Fats can provide double energy compared to
protein and carbohydrate by weight. It is essential
for the transportation of fat-soluble vitamins in
the body. It can obtain from cream, nuts, olive,
and the oils of cottonseed, corn, soybean, and
flax. Table 1 shows examples of nutrients that
need special attention during pregnancy.

V. THE PROPOSED
DESCRIPTION

SYSTEM

The proposed advisory system consists of
four essential steps that are followed to obtain the
daily calorie needs and distribute it in healthy
nutritional meals for pregnant women. These
steps are knowledge acquisition from nutrition
experts', cognition, user interface and a set of
nutritional advice. Fig 1 shows the proposed
advisory system architecture for the nutrition of a
pregnant woman.

Table 1: Examples of nutrients that need special
attention during pregnancy [23-26]

2]
g
E |mportance Good Sources
2
- Build strong bones and teeth. | ® Yogurt
- Help in growing a healthy * Milk
£ | heart, nerves, and muscles for e Cheese
= | baby. e Canned fish
< | -Develop a normal heart e Oranges
O | rhythm and blood-clotting e Dried Figs
abilities. e Kale
e Almonds
-Promote tissue growth, * Leafy greens
increases blood supply. * Meats and seafood
- Transport of oxygen to the * Eggs
§ developing fetus. e Beef cereal.
— | - Protect the health of a e Bread and pasta
pregnant woman. e Beans and nuts
e Beets
e Dried fruits
e Green leafy
Folic acid was identified as a o Cooked Beef liver
- critical vitamin to prevent e Legumes
'g neural tubg deft_egts in baby, e Bread and pasta
o | such as spina bifida. e Bananas
E e Nuts and Seeds
e Citrus Fruits
o Beets
* Eggs
Vitamin A is critical for: e Herring
- Proper cell growth. e Tomato juice
< | - The development of the skin, e Dried apricots
| eyes, and blood. e Cantaloupe melon
€ | - immunity and resistance to e Mango
S | infection. e Sweet red pepper
> e Spinach
e Carrots
e Sweet potato
o Chili Peppers
- Produce collagen, which e Guavas
¢ | supports healthy growth, bone | o Sweet Yellow Peppers
< | strength, and wour!d healing. e Thyme, Parsley
‘E | - Support baby with the o Kale
g immune system _ o Kiwis
> | -Helpbabytoabsorbironand | Lemons
build up stores. .
e Strawberries
e Oranges
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Figure 1: The proposed advisory system architecture for the nutrition of a pregnant woman

The detailed analysis of the proposed advisory system is explained as follows:

A. Knowledge Acquisition

Knowledge acquisition is the process that
refers to extract and organize knowledge from
domain experts. There are many knowledge
acquisition tools that have been developed. In the
proposed advisory system, the knowledge was
extracted through interviews with a group of
nutrition experts. In addition to a reasonable
amount of reference materials (books, journals,
reports and websites in nutrition domain) which
called documented knowledge.

Then, acquired knowledge is converted
into a knowledgebase by the knowledge engineer.
This knowledgebase will be ready for use which
called knowledge representation.

The role of the knowledge base is to
simply store domain specific knowledge. This
knowledge base can be referenced by the
inference engine. This inference engine frames
the problem and identifies possible solutions to it.
These solutions are presented to the user via the
user interface.

B. Cognition

Cognition is the process that refers to
monitor environmental variables to determine a
solution to the problem. Environmental variables,
user input, and the knowledge base are used to
evaluate different suggestions to the decision
maker. In the proposed advisory system, the
cognition process starts with entering health
status and personal data by the pregnant woman
through the user interface. Then, some different
operations are performed on this data. The
cognition process can be explained in detail as
follows:

— Input Health Status

A pregnant woman determines her health
status before and during pregnancy, either
healthy or suffering from (hypertension - diabetes
- anemia — coronary heart disease). According to
her health status, this system presents healthy
meals and guidelines for foods to eat, and foods
to avoid. Table 2 shows healthy indicators for
both normal and patient of pregnant women.
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Table 2: Healthy indicators for both normal
and patient of pregnant women [27-28]

description of advisory system inputs. Table 4
shows the description of physical activity types.

Table 3: Description of advisory system inputs

Input Description
Age e  Adolescent: less than 19 years.

e  Adult: (19 and above) years.
Weight before pregnancy (kg)
Current weight (kg)
Height (cm)

e 1t Trimester Pregnancy

(1-3) months
Pregnancy Stage e 2"Trimester Pregnancy

(4-6) months

e 3Trimester Pregnancy

(7-9) months

Socio-Economic Status

- Low - Medium

- High

Non-Preferred Food Items

Food items which pregnant woman

does not prefer to eat.

less than 140 mg/dI

[}
8 Normal Patient
a
eHemoglobin (Hb)
Range of hemoglobin for Anemia diagnoses in
pregnant women during: pregnancy when blood
© - The first trimester hemoglobin is less than
€| (11.6-13.9) grams (g) per 11 g/dI at the beginning of
g deciliter (dI). pregnancy and less than 9.5
< - The second trimester at the second and last
(9.7-14.8) g/dI trimester.
- The last trimester
(9.5-15) g/dl
v’ Prehypertension:
-Systolic pressure:
(120 to 139)
- Diastolic pressure:
(80 to 89)
v" The first stage of
s Systolic pressure/ Hypertension:
2 Diastolic pressure = - Systolic pressure:
£ 120/80 mm Hg (140 to 159)
g - Diastolic pressure:
ra (90 to 99)
v The second stage:
- Systolic pressure:
(160 or more)
- Diastolic pressure:
(100 or more)
-Total cholesterol: -Total cholesterol:
less than 200 mg/dl more than 240 mg/dI
j~ - LDL cholesterol: - LDL cholesterol:
2 less than 100 mg / dL more than 160 mg/dl
g - HDL cholesterol: - HDL cholesterol:
= more than 60 mg/dl less than 40 mg/dl
S T ; ) -Triglycerides (TG):
© [g;%:\)g%e;gjg f%-/cjl) more than 200 mg/dI
- Fasting plasma glucose: - Fasting plasma
o less than 110 mg/dI glucose:
2 -75 g Oral Glucose more than 126 mg/dI
§ Tolerance Test (OGTT) at -75 g Oral Glucose
a) 2 h.: Tolerance Test (OGTT) at

2h.:
more than 200 mg/dI

Physical Activity - Sedentary - Light Active
- Active - Very Active
Table 4: The description of physical activity
types [29]
Age Sedentary | Low Active Active Very Active
Physical
Activity 1.0-1.39 1.4-1.59 1.6-1.89 1.9-25
Level
Usual Usual daily Usual Usual
daily living living daily daily
activities activities living living
(e.g., PLUS activities activities
household 30-60 PLUS PLUS
tasks, minutes of at least 60 | at least 180
walking to moderate minutes of | minutes of
the bus) daily moderate” moderate
Description activity daily daily
(e.q., activity activity
walking at
5-7 km/h)

— Input Personal Data

A pregnant woman inputs her personal data
through the user interface. Table3 presents a

* Some examples of moderate daily activity: Household tasks with
moderate effort, mopping, swimming (slow), vacuuming, and walking

(4.83-6.44 km/h).

— Calculate Body Mass Index

Body Mass Index (BMI) is a ratio used to
determine healthy weight ranges for humans.

ISSN: 2347-8578

www.ijcstjournal.org

Page 33


http://www.ijcstjournal.org/

International Journal of Computer Science Trends and Technology (I/CST) — Volume 7 Issue 6, Nov - Dec 2019

BMI is defined as the weight in kilograms
divided by the square of the height in meters. The
height should measure with shoes off standing
straight using a wall-mounted meter-stick (to the
nearest 0.1 cm). The weight should be measured
wearing light clothing (to the nearest 0.1 kg), and
the BMI is calculated as follows [30-32]:

e EER for females greater than 19 years and BMI<25

EER for age = 354 — (6.91*Age) +PA* [ (9.36 *weight) +
(726 * height)]

Weight (Kg)
BMI (Kg/m?) =
Height (m?)

Where:

Age: in years, Height: in meters, Weight: referred to the
current weight of woman in kilograms, PA: the physical
activity coefficient (PA=1.0 for sedentary, PA=1.12 for low
active, PA=1.27 for Active, PA=1.45 for very Active)

e EER for females less than 19 years and BMI > 25

The National Institutes of Health and the
World Health Organization (WHO) determine the
body mass index for underweight, normal weight,
overweight and obesity as the following table:

Table 5: The body mass index for underweight,
normal and overweight [28-30].

EER for age = 389 —(41.2*Age) +PA*[ (15.0 *weight) +
(701.6 * height)]

Underweight (thin) | BMI < 18.5 Kg/m?

Where:

Age: in years, Height: in meters, Weight: referred to the
current weight of woman in kilograms, PA: the physical
activity coefficient (PA=1.0 for sedentary, PA=1.18 for low
active, PA=1.35 for Active, PA=1.60 for very Active)

e EER for females greater than 19 years and BMI > 25

Normal weight BMI of 18.5-24.9 kg/m?

Overweight BMI of 25-29.9 kg/m?

EER for age = 448 —(7.95*Age) +PA*[ (11.4 *weight) +
(619 * height)]

Obesity BMI > 30 kg/m?.

— Calculate Total Energy

Energy from food is measured in Kcal
(kilocalories) unit. The total energy can be
obtained by calculating Estimated Energy
Requirements (EER) for age, pregnancy energy
needs and tissue deposition with the following
equations [33]:

e EER for females less than 19 years and BMI<25

Where:

Age: in years, Height: in meters, Weight: referred to the
current weight of woman in kilograms, PA: the physical
activity coefficient (PA=1.0 for sedentary, PA=1.16 for low
active, PA=1.27 for Active, PA=1.44 for very Active)

Total energy = EER for age + Pregnancy energy
needs + tissue deposition

EER for age = 135.3 — (30.8*Age) +PA*[ (10.0 *weight) +
(934 * height)] + 25

Where:

Age: in years, Height: in meters, Weight: referred to the
current weight of woman in kilograms, PA: The physical
activity coefficient (PA=1.0 for sedentary, PA = 1.16 for
low active, PA=1.31 for Active, PA = 1.56 for very Active)

Total energy in 1% trimester = EER forage +0+0
Total energy in 2" trimester = EER for age + 160 +180
Total energy in 3" trimester = EER for age + 272 + 180

— Calculate Requirements of Nutrients

The calculated energy (EER) distributed
into the main macronutrients, proteins, fats, and
carbohydrates. These  macronutrients vary
depending on the health status of the pregnant
woman. Table 6 shows calculation of nutrients
requirements for pregnant women in different
health status [34-36].
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Table 6: Calculation of nutrients requirements
for pregnant women in different health status

Health Status Nutrition Needs

Protein
= Protein calories for an adolescent =
15% (EER) + 25
= Protein calories for adult =
10% (EER) + 25
v The number of protein grams =
Calculated protein calories / 4

Fats
= Fats calories = 25% (EER)
v The number of fats grams =
Calculated fats calories / 9

Normal pregnant
Pregnant suffered from anemia
Pregnant suffered from Hypertension
Pregnant suffered from Coronary Heart disease

Added Sugar
= Added sugar calories = 10% (EER)
v The number of added sugar grams =
Calculated fats calories / 4

committee of the American Diabetes Association
[37]. This system is beneficial for helping in
planning meals, reducing blood & plasma
glucose levels, maintaining lipid profile, helping
in weight loss, and combating other diet-related
diseases [38].

The food exchange groups divided
according to the types and amounts of certain
nutrients which contribute to the diet. Each food
group contains a list of weighed or measured
foods which have almost the same nutritional
value. So, one exchange is including nearly the
equal of protein, fat, carbohydrate, and energy
with another in each food list [39]. Table 7 shows
the food exchange groups [40-44].

Table 7: Food exchange groups

Calculated fats calories / 9

Added sugar
= Added sugar calories=0
v The number of added sugar grams = 0

Pregnant suffered from diabetes.

Carbohydrates
= Carbohydrates calories =
EER — [ Protein calories+ Fats calories]
v"The number of Carbohydrates grams =
Carbohydrates calories / 4

Food Group CHO Protein Fat Energy
] Carbohydrates grams grams | Grams
= Carbohydrates calories = Starch/Bread 15 2 - 70
. EER — [ Protein calories+ Fats calories+ -
Added Sugar calories] Meat/meat Substitute
v The number of Carbohydrates grams = Lean - 7 3 55
Carbohydrates calories / 4 Med. fat --- 7 5.5 77.5
_ High Fat 7 8 100
Protein Vegetables 5 2 -- 25
= Protein calories = -
15% (EER) + 25 Fruits 10 - -- 40
v The number of protein grams = Milk
Calculated protein calories / 4 Skim 2 8 20
Fats Low fat 12 8 5 120
Whol
= Fats calories = 25% (EER) o 12 8 8 150
v The number of fats grams = Fat 5 45

— Calculate Food Exchange Groups Per Day

Foods have divided into six groups in the
food exchange system, which is designed by a

— Distribution of Food Exchange Groups
and Food Items Per Meal

Distribution of food exchange groups per
meal is done using the knowledge base. This
knowledgebase can be reached using inference
engine. Nutrition experts recommend that the
pregnant woman takes five meals a day, namely;
Breakfast (B), Lunch (L), Supper (S), Mid-
morning snack (Sni) and Mid-afternoon snack
(Sny). Table 8 shows an example of the
distribution of food exchange groups per meal for
pregnant women.
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Table 8: Example of distribution of food 2
exchange groups per meal for pregnant women 8 4 Egyptian Food List
Food Gro Food i
up Exchanges B Ll s | snl sn = e Two small S.IZGd oranges.
Units 5 e Two of medium-sized tangerines.
Milk 3 1 ] 1 - L e  Four large-sized dates.
Meat 4 1 2 1 - -
3 = Two teaspoon sugar for milk + one and half
D ©
Vegetables ! o I I ! 83 teaspoon black Honey
Added Sugar 5 2 0|1 1 1 <o
Bread 12 4144 - « In case of (fava beans)
Fruits 8 2 111 2 2 A Teaspoon of oil for fava beans (foul
Fats 10 2 > 2 2 2 medames) + Two teaspoon tahini + Five
large-sized green olives.

After determining the undesired food
items by the pregnant women and excluding
these items from the knowledge base, a list of
Egyptian food items for each food exchange
group in each meal appears. This list is related to
both socio-economic and health status of the
pregnant woman. For example, table 9 shows
different food lists from each exchange group in
Breakfast meal for low socio-economic status.

Table 9: Different food lists from each exchange
group in Breakfast meal for low socio-economic
status

o In case of (falafel)
One teaspoon of oil for frying the falafel.

o In case of (fried eqo)
One teaspoon of oil or ghee for frying the egg
+ One teaspoon tahini.
o In the case of (boiled egq)
Five large-sized black olives + Two teaspoons
tahini.
e In case of (white cheese)
Five large-sized black olives + Two teaspoon -
tahini + half tablespoon concentrated cream.
e In case of (cottage cheese)

A Teaspoon of oil for cottage cheese+ Two
teaspoon tahini+ Five large-sized green olives.

Fats

e In the case of fava beans or falafel
Three-quarters loaf of brown bread.

o In the case of eqg or cheese
A loaf of brown bread

Bread

= Egyptian Food List

8 3

X e A cup of skimmed milk.

= e A cup of skimmed milk with tea.
e Half a cup of fava beans with oil.
e Three medium-sized falafel.

IS e Fried Egg

> e Boiled egg
e 30 g low-fat white cheese.
e 30 g Cottage cheese with oil.

S

g One of tomato or one of cucumber.

>

— Detect the Desired Food Items in the
Daily Meals

The pregnant woman chooses her desired
food items for each food group in each meal from
the displayed lists. To make the right choice of
the food items, the pregnant woman must read
the general and specific nutritional advice that are
suitable for her health status. Table 10 shows an
example of the pregnant woman final meals.
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Table 10: An example of the pregnant woman C. User Interface
final meals : ;
The user interface of the proposed advisory
% B L S Sy E system is the most important step in this system.
5 This step is used to interact between the pregnant
woman and the system to display her final meals.
7] o oX o o i i
53 5Z8E |63 It takes the pregnant woman's inputs in a readable
= o £ ! oE 3| oEX ! . . .
S| 3EE | SExS| ZEE | form and passes it to the inference engine. Also,
< <EE | B it includes text boxes, push buttons, popup menus
g - and other input methods. In addition, it is
S = =2 designed in simple windows to help th t
£3 = 58 > g ple windows to help the pregnan
g| af Sc - i , woman to interact with it easily.
> 3 % g-g = o 2 i
w C S = S .. .
ER o 8= @ D. Nutritional Advice
o
< o©
. = - . This paper provides a set of nutritional advice for
o o o - -
[ sg S s 5| g€ pregnant woman. This advice helps her to choose
o © @ © © f . .
g £ 3 £ £ E2E | E3 | the appropriate foods that make up her daily
g @ 52 @ °8 @ g meals. This choice of suitable foods is useful for
o5 2 o o5 her as it ensures the development of pregnhancy
. 2 v < o naturally. Also, this advice presents foods that are
o 3 N8 o & B T 2 . .
2| E= 5P S O% |5Hg £S5 forbidden to eat according to her health
2 =0 v ES 8o o P S 25 .- L. .
T =3 §22 2% | 6% g Bg condition. These prohibited foods may pose risks
> gs F 5 5 55 to pregnancy continuation or threaten the health
= = of the pregnant woman as well as the health of
=1 X
SER S %é . x her fetus. Table 11 shows an example of some
= ) - 7] n @© .
S| 2 §§ o P 28 | £8 advice for pregnant woman who suffer from
) o ! = .
2l 8788 | 2 238 252 anemia
S| 8= QT ' & 83 aT
o =} Q o] o] [P .
| SEZ 8 g | §8 Table 11. An example of some advice for
EeE g Ze pregnant woman who suffer from anemia
= © o = 5o 55 e Eat iron-rich foods by eating at least three
| 4254 TS s 3 =8| =3 servings a day, including lean red meat,
8 j £o g 558 g2 =42 =4 poultry, fish and dark leafy vegetables such
o F5sg 3ZET <3 EES ERS as spinach, broccoli, iron-rich grains, beans,
2° <5 S <5 <S5 lentils, nuts, and seeds, and eggs.
C n Allowed | e Foods rich in vitamin C should be taken
g c3 - 8 g E. 5 £ = Foods with iron-rich foods as this promotes the
S8 =0 AV s =3 5 = absorption of more iron. Examples of foods
= g “g’a§ o é TSR & t,g g e i rich in vitamin C are citrus fruits and juices,
21 Bo f S| 5% g TEewYs 22 E 8 strawberries, guava, tomatoes, and peppers.
“ 8 '%E g %i 8“2 2 & §S% E g e Avoid eating high-calcium foods with iron-
Forol $£8SBT 82| T b Prohibited rich foods.
3§ vX@Fol Nz 2| £ g o I . i
28 28382l 23 e Foods e Avoid eating foods rich in oxalic acid | with
g s Oosgps ~ < iron sources at the same time (such as:
parsley, peanuts, chocolate.

ISSN: 2347-8578 www.ijcstjournal.org Page 37



http://www.ijcstjournal.org/

International Journal of Computer Science Trends and Technology (I/CST) — Volume 7 Issue 6, Nov - Dec 2019

VI.APPLICATION AND EXPERIMENTAL RESULTS

The proposed advisory system for the nutrition of pregnant woman is designed using Matlab
language (R2018b). The proposed advisory system Graphical User Interface (GUI) is shown in figure 2.
Health status is chosen either normal, Hypertension, Diabetes, Anemia, or Coronary heart disease.

Advisory System for Nutrition of Pregnant_. Woman h}

Select

English v

1

-'!"‘ "

Select Health Status:-

Normal v

Press to start |

11115

Fig 2: The proposed advisory system GuUI

Figure 3 shows the main screen in case of the pregnant woman chooses normal from health
status.
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0 Normal_case_eng = =

Demographic Information

Name  sama ahmed aged Age 22 Adut Height | 180 c Current Weight 59 KgPhysicaI Activity|Light Active v| Pregnancy Stages 3 rdtrimates (7-9).. v Socio-ecnomic Status Low v
u m

Calculate Carbohydrates Needs

Calculate Fat Needs

Calculate Body Mass Index Calculate Total Energy Calculate Proteins Needs

Body Mass Index Total Energy Protein Fat
Weight before pregnancy | 57 | Ko Total energy 257631 KCal Number of protein grams, o g Number of fat grams 7z | ¢

Carbohydrates
Number of carbohydrate grams 408.828 | g

Carbohydrate Calories

675 KCal 1635.31 KCal

Body Mass Index 22265 Normal Protein Calories s Kcal Fat Calories

”;:‘5 ofFood Exchange Groups | yietribution of Food Exchange Units (Per Meal) Identification of Non- Preferred Food Items
eat 4 | Units Meat Milk Bread Vegetables Fruits Added Suger Fats . - .
i . Breakins 1 1 ] Milk (] Milk with tea [ ] Cottage cheese [ Fried Eqg
i 3 | Units 4 1 2 2 2 [ Yogurt [] Beans Falafel [] Boiled egg
Bread 15 | Units | Mid- morning Snack | ¢ 1 2 0 2 1 3 [ White cheese
Vegetabl i i
egetable 5 Units Lunch , . . ; 1 ) ) [|White beans  |v|Koshary | | Meat
Fruits 7 Units [IFish Albesath [ Kofta [ Fried chickens
Supper 1 1 4 1 1 1 2 -
Added Suger & | Units 0 Dat Black hone White h
Mid- afternoon Snack | 0 ] 1 1 1 1 2 [ Orange Wi D. L
Fats 1 | Units []Tangerines [ jam

Food Exchange System Displaying Final Meals

Selection of Food Items in each Meal Final Meal
Heat Milk Bread  Vegetables  Fuits  Added Suger  Fafs Breakfast Lunch Supper
Breakfast Helfacupo.. v |Acupofski. v Thres-guart. ¥|Ongoftoma. v Twosmalsi. v||Twoteaspo.. w||/ATesspoon.. v Half a cup of fava 160 g small grilled fish A Bolledegg A
. . beans with oil A cup and a third of Two-thirds cup of
Mid- moming Snack Acupofski. v Hafacupo. ¥ Twoofmedi. v |[Twoteaspo.. v |15medums.. ¥ || p cup of skimmed the rice the skimmed yogurt
i Medium salad platter A'loaf of brown
Lunch Acupanda. V| edi Oneofthe .. v One teaspoo... ¥ milk
G0gsmalyg.. v cupanda.. ¥ Mediumsala.. v ||Oneofthe Three-quarters loal One afthe , breat .
Supper Boledegy .. v | Twodhids.. ¥ Absfof br. V| Oneoftoma.. v|Twolargesi. v||Oneandah.. V| |Fieofblack. v Mid-moming Srack Mt afemoan Snack
Mid- afternoon Snack Aquarterlo... ¥ Onzofsmall.. ¥ |Oneandah.. v Onzteaspo.. ¥ Amedium Belila dish | A quarter loaf of brown
( Belila =Wheat with milk) bread

» i . ) Two of medium-sized || One teaspoon butter for jam+
Home Page Nutritional Advice for Normal Food Exchange Lists m tangerines | 15 mediumsize peanuts

Fig 3: The main screen in case of choosing the normal from health status

Figure 4 shows general advice for a normal pregnant woman who do not suffer from any
diseases. Following these advice helps her and her fetus to pass the pregnancy safely. Figure 5 displays
foods that are allowed and prohibited for the normal pregnant woman. Consequently, the pregnant
women increase the intake of desired foods as much as possible, while avoiding prohibited foods. Figure
6 shows food exchange lists. This figure displays six lists. These lists are fat, milk, bread, fruits, meat
and vegetables exchange lists. Figure 7 shows a part of meat exchange list. This list provides the body
with 7 grams of proteins, 5 grams of fat, 0 gram of carbohydrates, and 73 calories. Figure 7 shows that
one meat exchange equals: one boiled egg, 30 g cheddar cheese, 30 g roast beef and so on.
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Tips for healthy pregnant women

General tips for pregnant

Ensure that the weight gained during pregnancy
ranges from 10-12 kg.

Stay avway from taking tranqquilizers until after
consulting a doctor, they are harmful to the fetus
and may cause congenital disabilities of the fetus.

Stay awvway from sleeplessness, so you should sleep
for @ hours a day throughout your pregnancy-

Avoid heavy household chores or carry heavy
objects and stay avway from wvioclent movements.

Be careful not to wear tight clothes, high heels, and
belts that press on the abdomen; they lead to
shortness of breath and fatigue.

Exercise, especially quiet walking, improwves and
stimulates circulation, helps nourish the fetus, and
facilitates childbirth.
Exposure to sunlight by a quarter of an hour a day to
get wvitamin D, and can also be obtained by eating fish
such as salmon.

Pay attention to visit the doctor from the beginning of
the first months of pregnancy to monitor her health
and her fetus's health.

Commit to taking tablets of minerals, vitamins, and
iron, which is recommended by the doctor.

Home Page | Mext | Exit |

Fig 4: General advice for the normal pregnant woman

Allowable for the normal pregnant woman

Make sure to eat 5 - 6 small meals a day instead of 3 large
meals and also make sure to chew food well.

Make sure to drink the equivalent of 8 glasses of fluid per

day (at least), including water, milk, fresh juices, and soup.

Eat Many foods high in fiber, such as vegetables, fresh
and dried fruits, and whole grains, so that you do not get
constipation.

Be sure to eat foods that contain iron, such as red meat,
chicken, lentils, beans, spinach beans, and eat these
foods with foods that contain vitamin "C" such as
lemon to help absorb iron quickly.

Eat 3 cups of yogurt or milk daily to keep your bones
healthy., and your baby continues to grow properly.

Eat meat without fat and bird meat without skin.

Eat fish, especially fatty salmon, tuna, and sardines at
least twice a week as it is the source of omega-3, which
helps in the formation of brain tissue and cornea of the

eye of the fetus.

Take into account hygiene when eating, namely. wash
your hands before and after eating, as well as wash the

wvegetables and fruits thoroughly.

Please cook meat, poultry, seafood, and hot dogs.
Please pay attention to the date of the food production
and expiration date.

At the beginning of the ninth month, it is recommended
to eat more foods that facilitate childbirth, such as dates.

Forbidden proper pregnant woman
Stay away from fatty and fried foods, and choose snacks on
the stomach and nutritious.

Stay away from sodium-rich foods such as salt, canned, and
pickles.

To keep your child safe, please reduce caffeine intake
because caffeine passes through the placenta into your
fetus's bloodstream. Therefore, it is preferable not to
drink more than a cup of coffee, tea, cola, or energy
drinks. which contain caffeine. So you should choose
drinks that do not contain caffeine and provide for your
body more nutritional benefit, for example, water, milk, or
wvegetable juices or fruit.

Avoid ready-to-eat foods, fast food, and foods rich in
sugars, spices, and fats, especially saturated fats.
Avoid eating iron-rich foods with calcium-rich foods or

calcium-containing antacids.

Avoid eating these foods during your pregnancy. They may
increase the risk of food poisoning:

- Avoid eating uncooked fish.
-Please avoid meat, poultry, seafood, and hot dog cooked
for too short (half-cooked).
-Avoid eating smoked meat and fish products.
-Avoid eating foods made from raw eggs or slightly boiled
eggs.
-Avoid eating unpasteurized milk products (such as raw milk

and foods made from it).
Previous

Home Page | Exit

Fig 5: Foods that are allowed and prohibited for the normal pregnant woman
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Food_Lists

0 < |}

i

Fruits Exchanges Lists

Milk Exchanges Lists

Food Exchange Lists

Bread Exchanges Lists

Fig 6: Food exchange lists

Item

Required quantity (1 serving)

MNotes

Boiled eggs

1

Fried eggs or omelet

1

deducted %2 unit of fat

Boiled egg whites

-
E

Add a fat unit

peanut butter

2 thsp (= 2 table spoons)

deducted 2 fat

Cottage cheese L4 cup ¥ fat unit is added
Low-fat labneh 2thsp=40 g ¥ fat unit is added
Low fat white cheese (less than 3% fat) 30 g ¥ fat unit is added
Full fat white cheese 30 g ¥ Deducted fat unit
Cheddar cheese 30 g ¥ Deducted fat unit
Rumi Cheese 30 g

Mozzarella 30 g

Ricotta cheese 30 g

Cheese triangles 2 pieces ¥ Deducted fat unit
Canned salmon without ail 4 cup Y fat unit is added
Canned tuna without oil Y4 cup ¥ fat unit is added
Canned mackerel without oil Y4 cup ¥ fat unit is added
Sardine drained 30 g (2 Small) ¥: fat unit is added
Cooked red beef without skin and fat 30 g (in the size of two fingers) [ ' fat unit is added
Roast Beef 30 g ¥ fat unit is added
Veal ([round - Shoulder - Neck) 30 g ¥ fat unit is added
Veal (brisket) 30 g ¥: Deducted Fat unit
Minced meat 15% fat 30 g

Fig 7: A part of meat exchange list
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Figure 8 shows the main screen in case of the pregnant woman chooses diabetic from health status.
X
Demographic Information

Nﬂfﬂﬁ‘ Age@ Adul HeingCmEurremweightEKg Physical Activily‘LigntActm v Pregnancy Stages 3rdtrnates (7-9).. v Socio-ecnomic Status Low v

Calculate Body Mass Index Calculate Total Energy Calculate Proteins Needs Calculate Fat Needs Calculate Carbohydrates Needs
Fat Carbohydrates

Body Mass Index Protein
Number of fat grams 75 9§ Number of carbohydrate grams 75826 9
Fat Calories 675 | Kcal

Total Energy
Total energy Kcal

Weight before pregnancy 57 Kg Numherotproteingramsuﬁ g

Protein Calories 00 Keal

Body Mass Index 2% Normal

Carbohydrate Calories | 120331 KCal

[IFish [ Meat
| Koshary [ Albesarh [ Jkofta [ ]Orange | Tangerines

Fuis | 2 Units Supper

_U,TS HHHERCMEES: piguion ofFood Exchange Unt permeall: ———— Identcationof Non Prefed Food fems
olaat 7 Units Meat Milk Bread Vegetables Fruits Fats WK Wit [IFale A
Mk 5y | Breaklast KK
Bread g s | VG- moming Snack I I 1 [¥ogut -] Beans Cottage cheese
Vegetable ; e | Lunch | EI 2
|
0

]

|A||*||”||A|”
|“’||“||*‘||“|“

Fats 8 Units | Mid- afternoon Snack

Food Exchange System Displaying Final Meals

~Selection of Food ltems in each Meal Final Meal
Meat Milk Bread  Vegetables  Fnits Fats Breakfast Lunch Supper

I Acupufski‘.. ! ‘UHBDfTDM. VHunesrrﬁll-si‘.. vHOneteaspu.‘. v‘ Three mediumsized »| 60 g small griled fish A Boiledegy A

falafel+ Boiled egg | A cup and a third of the A cup of skimmed

Mid- morning Snack 355 v 4 i, V‘Ahafuf br.. v A aupofsimmed mik o "
Lunch 8 gsmaly... v Nedumsdls., v One feaspoo... ¥ Three-quartersloaf of |- Hedium salad plattr , Aloaf of brown ,

hroum hraad Wo teaspoons tahini hread

Supper Boiedegy v Acofsk. v ATATOTEL. ¥ ‘Uneuftumam VHDneDfmedi‘.. V‘ Five lrge-sl.. v Mid- morning Snack Mid- afternoon Snack

. : 0 alowfat white cheese 4 30 g low-fat white cheese A
WMid- afternoon Snack ‘Threaquart.” vHaTumatu V‘ 15 mediums... v ! a Tomato

A cup of skimmed milk alon
A cucumber 15 medium.size peanuts

— A loaf of brown bread Three-quarters loaf of brown
Nutritional Advice for Diabetics Food Exchange Lists m Exit 15 mediumsize peanLs bread v

Fig 8: The main screen in case of the pregnant woman chooses diabetic from health status

|

-

ISSN: 2347-8578 www.ijcstjournal.org Page 42



http://www.ijcstjournal.org/

International Journal of Computer Science Trends and Technology (I/CST) — Volume 7 Issue 6, Nov - Dec 2019

VIlI. CONCLUSIONS AND FUTURE
STUDIES

Proper nutrition is the basis of successful pregnancy
period, where attention is given to the health of the mother
and fetal growth properly. A well-balanced diet will
provide pregnant women with the essential nutrients they
need each day. Consequently, there is an urgent need to
develop an advisory system for pregnant nutrition. This
work proposes a system for calculating calories and some
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