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ABSTRACT

The objective of this project is to develop an 
application that integrates AI, machine learning 
and cloud computing technologies to reduce the 
user’s chances of suffering from Alzheimer’s 
disease in the future. The expectations regarding 
the application include that it can collect data 
about the most common risk factors in Alzheimer 
patients such as education level, hormonal and 
nutritional levels and lifestyle habits (smoking, 
sedentary lifestyle, alcohol, etc.) to prevent 
Alzheimer. It is also expected that it can determine 
the level of danger and the main risk factors that 
the user should be aware of. This software will 
keep running in cloud computing to ensure that 
it is always synchronized with the databases 
containing the factors described above, such as 
MEDLINE, PubMed, AlzForum (ALZRISK) and 
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ADNI. The latter collects different data sources 
such as AIBL and DoD-ADNI.

It was found that the main risk factors that 
increase the probability of suffering the disease 
are: being overweight with a maximum value 
of 0.5 p-value when the diet followed is not 
balanced. A value of 0.3 p-value indicates that 
the diet is not followed. A deficit in physical 
activity is related to a p-value of 0.11. The years 
of formal studies also contribute by a significant 
value of 0.008 when said years are between 0 
and 5. Stress from work can contribute with a 
maximum value of 0.006.

KEY-WORDS: 

p-value, Alzheimer, risk factors, scrum, artificial
intelligent, machine learning, dataset

RESUMEN

El objetivo de este artículo es desarrollar 
una aplicación que integre tecnologías 
de inteligencia artificial, aprendizaje 
automático y computación en la nube 
para reducir las posibilidades del usuario 
de padecer la enfermedad de Alzheimer 
en el futuro. Entre las expectativas con 
respecto a la aplicación se encuentra que 
pueda recopilar datos sobre los factores 
de riesgo más comunes en los pacientes 
de Alzheimer como el nivel educativo, los 
niveles hormonales y nutricionales y los 
hábitos de vida (tabaquismo, sedentarismo, 
alcohol, etc.) para prevenir el Alzheimer. 
También se espera que pueda determinar 
el nivel de peligro y los principales factores 
de riesgo que el usuario debe conocer. 
Este software seguirá ejecutándose en la 
computación en la nube para garantizar que 
siempre esté sincronizado con las bases de 
datos que contienen los factores descritos 
anteriormente, como MEDLINE, PubMed, 
AlzForum (ALZRISK) y ADNI. Este último 
recopila diferentes fuentes de datos como 

AIBL y DoD-ADNI.

PALABRAS CLAVE: 

Alzheimer, factores de riesgo, scrum, inteligencia 
artificial, aprendizaje automático, conjunto de 
datos

I. INTRODUCTION

Alzheimer’s disease is the most common
form of dementia. It is estimated that every 

66 seconds someone in the United States 
develops said disease and it is forecast that by 
year 2020 close to 14 million Americans could 
suffer from it [1].

Alzheimer begins slowly, affecting thought, 
memory and language. Over time, the symptoms 
worsen so it is urgent that people become aware 
of this disease and incorporate activities to their 
lifestyle for preventive reasons.

There are many factors that lead to Alzheimer’s, 
from genetic factors (hereditary) [6] up to low 
nutritional levels [7] and even anxiety levels or 
sleep deprivation [9].

The following projects will be used as a reference:

• Detecting Alzheimer’s disease on a Small
Dataset: A Knowledge Transfer Perspective
[10] uses a small population of people and tries
to detect people with Alzheimer’s through an
algorithm.

• Deep Learning Framework for Alzheimer’s
Disease Diagnosis [11], which uses neural
networks and Deep Learning algorithms
to diagnose the disease through magnetic
resonance imagery (MRI).

II. RELATED WORK

A. Factors associated with quality of life in
patients with Alzheimer’s disease. [2]
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The purpose of this project is to find factors 
that affect the life of Alzheimer patients. It was 
concluded that several combinations of drugs 
led to depression, anxiety and troubles sleeping.

No information will be taken from this work.

B. The role of sleep deprivation and circadian
rhythm disruption as risk factors of Alzheimer’s
disease [3]
This project looks for evidence that suggests that
sleep deprivation and irregular cardiac rhythms
increase the risk of suffering Alzheimer. It also
delivers new data on the matter.

No information will be taken from this work.

C. Increased Alzheimer’s risk during the
menopause transition [4]

Two thirds of people who suffer from Alzheimer 
are women. This work studies the relationship 
between the different stages of menopause and 
the risk of developing the disease.

No information will be taken from this work.

D. Alzheimer’s disease: nutritional status and
cognitive aspects associated with disease
severity [5]

This project studies various patients with 
Alzheimer and gathers the data concluding that, 
as the disease progresses, patients will exhibit a 
malnutrition and a more severe cognitive decay.

No information will be taken from this work.

E. Prevalence of variants of the apolipoprotein
gen E (APOE) in adults in the urban area of
Medellin (Antioquia) [6].

The purpose of this project consisted on finding 
the frequencies of the gen causing the disease 
in the population of Medellin, by considering 

data such as age, school years, gender and 
socioeconomic strata.

Demographic characteristics and clinical 
background of the population from low and 
middle-level income of the city of Medellin are 
taken.

F. Factors linked to cognitive decay in population 
under 65 years old: A systematic review [7]

The Purpose of this article is to determine the 
factors linked to the development of diseases 
such as age, socioeconomic strata, overweight, 
diabetes, educational level, among others.

The risk of bias in individual studies as well 
as evidence of social and economic factors in 
people under 65 years are taken.

G. Cholesterol, APOE genotype, and Alzheimer
disease [8]
In this project, the relation of developing the
disease with the level of cholesterol and other
lipids and the APOE genotype are examined.

Different conclusions can be found in the article 
discussion.

H. Midlife Work-Related Stress Increases
Dementia Risk in Later Life: The CAIDE 30-Year
Study [9]

This project researches the relation between 
work-induced stress in a middle-aged person 
and the long-term development of dementia and 
Alzheimer.

The results of the analysis of the population, 
their sociodemographic characteristics, the 
relationship between work-induced stress and 
the subsequent development of dementia are 
taken.
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III.  METHODOLOGY

This project is developed in the agile SCRUM 
software tool. It is initially proposed to develop 
the software within 6 cycles (Sprint):

1. Research: The data to be used must be 
validated and the different sources of databases 
must be selected. Articles must be added or 
suppressed to determine the basic requirements 
of the app.

2. Planning: Different schemes to satisfy 
the requirements, the databases, languages to 
be used, platforms and the type of end user of 
the application.

3. Design: The screen browsed by the user 
are defined.

4. Production: The software prototype is 
created and released for testing.

5. Feedback: After testing, the failures are 
detected and corrected.

6. Deployment: The final version of the 
software is delivered with the corrected failures.

The preferred databases to use are:

• AlzForum

A website that gathers all the information related 
with Alzheimer, papers, diagnoses and treatment. 
Additionally, there are different databases that 
can be accessed freely.

AlzForum is comprised of the following 
databases:

-AlzBiomarker, captures two decades of research 
data on biomarkers linked to the disease.

-AlzGene, is a collection of studies on the genes 
causing the disease.

-AlzPedia: Is a quick reference tool that provides 

different terms related with the disease.

-AlzRisk: This database includes the studies that 
consider different risk factors (lifestyle habits and 
protein deficit) related with Alzheimer patients.

• ADNI – Alzheimer’s Disease Neuroimaging 
Initiative 

It is a collection of studies related with the 
disease whose purpose is to detect Alzheimer 
during its early stages and the follow-up of the 
disease in patients.

- Dataset

A dataset prototype with 50 rows and 9 columns 
is created that contains the data of 50 people 
including age, years of education, socioeconomic 
strata, work-related stress, smoking in a scale 
from 1 to 5, drinking alcohol in three levels (does 
not drink = 1, moderated drinker = 2, extreme 
drinker = 3). Physical activity measured in 
miles / day and whether a Mediterranean diet is 
followed.

Source: Authors
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ALGORITHMS

The prediction algorithm is adapted using artificial 
intelligence and machine learning through 
Python libraries. The algorithm is specialized in 
predicting values with some correlation with the 
current dataset. It is taken from DataQuest [12].

SELECTION OF THREE MAXIMUM VALUES 
IN AN ARRAY.

Furthermore, the ‘Find the largest three elements 
in an array’ algorithm is integrated in order to find 
the three largest values in an array taken from 
GeeksforGeeks [13].

IV.  DEVELOPMENT

This implementation reads the data within 
a previously built dataset and receives user 
information as inputs by keyboard. If the data 
indicated by the user are found in the program 
predictions, the user is alerted with a given risk 
percentage of suffering the disease.

Source: Authors

- The data.csv file is loaded that contains 
the dataset to be used.

Source: Authors

- Data correlation is measured.

Source: Authors

Source: Authors
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Source: Authors

- The column titles of the dataset are loaded 
and different variables are allocated to be 
subsequently used in the predictions of 
their respective values.

Source: Authors

- The datasets are created to train the program 
so it can predict values.

Source: Authors

- 9 models are generated, one for each 
column. A linear regression is carried out for 

each model and the information is organized 
so it matches the data used for training.

Source: Authors

- The data predictions are generated for each 
column as well as the error, which has an order 
of 10-29, making it fairly low.

Source: Authors

- The values are predicted for each risk 
factor.

Source: Authors

- The user data is loaded by keyboard.
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Source: Authors

- The p-values are computed for different risk 
factors and added in a cumulative manner.

Source: Authors

- The highest p-values are chosen as well as 
the risk factors to inform the user.

Source: Authors

- The testing values are entered in the 
software.

Source: Authors

- The results are printed and the user is informed 
of the percentage of suffering the disease and 
the highest-ranking risk factors.

V.  Discussion of results

A.  Prevalence of variants in the apolipoprotein 
E (APOE) in adults of the urban area of Medellin 
(Antioquia) [6].

Results: A total of 694 individuals were analyzed 
with a high rejection frequency of the disease in 
the socioeconomic strata 4 (middle), 5 (middle-
high) and 6 (high).
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Source: Prevalence of variants in the 
apolipoprotein gen E (APOE) in adults in urban 

Medellin (Antioquia) [6]

The sociodemographic characteristics can be 
seen in table 1. The allele E3 had the highest 
frequency in the population (92%; IC95%, 
88,6%-94,5%) and the alleles E2 and E4 had a 
similar prevalence between them.

CONCLUSION OF RESULTS

The results of the project [6] determined genetic, 
socioeconomic and demographic patterns on 
how the disease has developed in this region 
(Medellin) throughout time.

B.  Factors linked to the cognitive decay in 
people under 65 years: a systematic 
review [7]

Results: The median of participants per study 
was 2.214. The median of the age average 
was 49.5 (35 – 60) years. The median of the 
percentage of women included was 51% (23% - 
61%) and the median of school years was 33.4% 
(19.4 – 58%).

Source: Factors related with the cognitive 
decay in population under 65 years old: a 
systematic review [7]

CONCLUSION OF THE RESULTS

The results of the project [7] aim to find 
factors linked to Alzheimer’s such as diabetes, 
overweight, educational levels, physical activity, 
cognitive stimulation, quality of the diet in people 
under 65 years old. Nonetheless, the data is 
affected by a low quality of the evidence.

C.  Midlife Work-Related Stress Increases 
Dementia Risk in Later Life: The CAIDE 
30-Year Study [9]

Results: The following table shows the 
sociodemographic and clinical characteristics of 
the population analyzed in the study. The study 
shows that the allele APOE ε4 and other risk 
factors are present in the subjects. 1,511 
patients were examined, 61 were diagnosed 
with dementia and 48 with Alzheimer.
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Source: Midlife Work-Related Stress Increases 
Dementia Risk in Later Life: The CAIDE 30-

Year Study [9]

The results of the project [9], aim to find the 
relationship between work-induced stress and 
the chances of developing Alzheimer in the 
future. The results show that people are 
more susceptible to suffer from the disease if 
they have less years of formal education, high 
levels of stress from work, high blood pressure 
and high levels of cholesterol. Most of the people 
had jobs that required significant physical effort 
(farmers, miners, workers in construction, 
housewives and others).

D.  Approximation to risk factors linked to 
Alzheimer

The Project ‘Approximation to risk factors linked 
to Alzheimer’ proposes to determine a certain 
percentage of suffering the disease based on 
risk factors to reduce it over time and correct 
the risk factors in the eventual development of 
the disease. The results are the highest risk 
factors presented by the user in his lifestyle 
and an estimated percentage of suffering from 
the disease in the future. It is known that the 
cognitive decay starts 20 years after diagnosing 

the disease. It is intended that the user can 
identify and correct lifestyle habits that lead to 
high risk factors.

VI.  CONCLUSIONS

The results of the project aim for the early 
detection of Alzheimer, identifying the highest risk 
factors of the user and delivering a percentage 
of suffering the disease, so that the user can 
correct his lifestyle. Nonetheless, the databases 
used for the development of the project were 
very limited so the results are an approximation 
of the real value. The most critical risk factors 
(the ones that contribute the most to the chances 
of suffering from the disease) are: years of 
formal study (scholarship level, low contributes 
to 0.008p-value, medium contributes to 0.004 
p-value, high contributes to 0.002p-value), 
overweight  (BMI<20kg/m^2 contributes with 
0.001p-value, 25kg/m^2 <BMI<30kg/m^2  
contributes with 0.44p-value, BMI>=30kg/m^2  
contributes with 0.5p-value), physical activity 
(activity<0.25 contributes with 0.11p-value, 
0.25<activity<=1  contributes with 0.09p-value, 
activity>1  contributes with 0.03p-value) and 
balanced diet patterns. This project was based 
on the data of a Mediterranean diet (Following 
the diet contributes with 0.006p-value. Not 
following diet, contributes with 0.3p-value).

One of the biggest problems regarding the 
disease is the late diagnosis since the symptoms 
may show 20 years later, when the disease 
has significant developed. In that sense, it 
is concluded that the early diagnosis and/or 
correction of risk factors are crucial to reducing 
the possible development of the disease. 
This first approximation for the prevention of 
Alzheimer’s can be improved in future work.
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