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Abstract. In known studies it has been shown that the prevalence of Alzheimer's disease is related 
to factors such as heredity, aluminum intake, lifestyle, and gender, but there are still many factors 
that have not been considered and studied. Therefore, this study focused on the effect of other 
factors on the prevalence of Alzheimer's disease. The study used multiple linear regression models 
to process the data from the Alzheimer's Disease Prediction System, an online web-based system 
that publishes test data from 373 individuals, and visual graphs to analyze the independent variables. 
The study concluded that Alzheimer's disease was not significantly associated with age, but was 
significantly associated with gender, years of education, and socioeconomic status, and positively 
associated with the latter two. However, there was a significant relationship with gender, level of 
education and socioeconomic status, and a positive relationship with the latter two. These factors 
such as years of education and socioeconomic status have not appeared in previous studies, so this 
study provides a new perspective on Alzheimer's disease medical research and a new direction for 
predicting the disease. 
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1. Introduction 

Since the first officially recorded case of Alzheimer’s disease has been reported for 115 years, it 

has become one of the most devastating diseases in the world which still cannot be cured [1]. The 

increasing number of patients has a serious negative impact on their families and society. Therefore, 

it is significant to find out the influence factors in order to reduce financial and psychological costs 

to families and society and increase the possibility of finding out the therapeutic method. In addition, 

this paper aims to study the possible factors that generate Alzheimer’s disease and help people to be 

aware of the potential dangers of Alzheimer’s diseases for preventing it effectively. 

There are incredible factors affecting Alzheimer’s disease which involve personal factors and 

external environmental factors. It is worth nothing that plenty of scientists said that diabetes, genetic 

inheritance, and the environment had an effect on developing Alzheimer’s disease [2]. BBC NEWS 

have reported that gender also had a relationship with the diseases [3]. Moreover, Zhu mentioned that 

the Aluminum intake has close relation with the disease, which has proportional relationship with the 

possibility of Alzheimer’s disease [4]. Plenty of patients are caused by these factors which has huge 

impact. For example, the increasing number of patients has a serious negative impact on their families 

and society. Therefore, it is significant to find out the influence factors in order to reduce financial 

and psychological costs to families and society and increase the possibility of finding out the 

therapeutic method [5]. Liang et al. showed that smoking has a slight relation with smoking [6]. These 

researches had the features of pertinence and oneness. However, they lack the comprehensiveness of 

factors to Alzheimer’s disease to some extent. As results, this paper demonstrates four influence 

factors (Gender, Age, Years of Education, Socioeconomic Status which are not common in other 

papers, if they had relevance with Alzheimer’s diseases and how they influence Alzheimer’s disease. 

Then, we choose the proper model and method to explore the relationship. 

Some models are used in similar examples. Song et al. used Multivariate Multilevel Models [7]. 

By estimating the variance at each level and accounting for the effects of differences in explanatory 

variables, this information can be effectively used to estimate regression coefficients. However, based 
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on this model, it involves expensive statistical programs and needs substantial sample data, which is 

not always easy for people to interpret the data. Zhou et al. chose Latent Growth Curve Model (LGCM) 

[8], the advantage of this model is flexibility, it starts with a single growth trajectory (characterized 

by an intercept and slope) for a single variable and move to more complex models, but it based on 

structural equation models (SEM). As time flying, the missing observation needs special treatment in 

the model [9]. Wang et al. selected the Bayesian Quantile regression joint model [10], which can be 

observed that the proposed estimator is more stable and efficient especially for the small or modest 

samples sizes. Nevertheless, it only studied the variables of age, gender, marriage and so on but did 

not consider the influences by their lifestyles. Also, the size of sample is small, which may include 

the special cases. Zhang used Multivariate linear stepwise regression model to analyze the factors 

affecting the quality of life of AD patients [11]. However, they only choose the old people (over 60 

years old) to be involved in the sample, which cannot guarantee the diversity of the sample. Besides, 

they only focused on the lifestyle of the AD patient and ignored age, gender and other factors.  

In summary, this paper will verify whether the four factors influence the risk of Alzheimer’s 

disease completely and objectively, and how the factors affect the possibility of sickening by 

Alzheimer’s disease. This paper will use multiple linear regression model to analyse the four factors. 

2. Methods 

2.1. Data Source 

The data for this literature is collected from the Kaggle website, which was compiled by Shivani 

Kharva. The data used in this paper count a total of 373 people, including those who are non-demented, 

demented and other. The patients' ages range from 60 to 98 years. The data contains 4 variables 

(Gender, Age, Duration of Years of Education, Level of Socioeconomic Status). 

2.2. Variables Selection and Description 

Table 1 shows that the total 373 samples and the number of people who suffered by the 

Alzheimer’s disease. The data where EDUC1 is below the average number of years of education and 

EDUC2 is above the average number of years of education. The data for level 1 is higher while the 

data for level 5 is lower. As for convenience, the logogram is shown below. 

Table 1. Logogram and Number of four factors 

Elements Logogram Number1 AD1 

Gender - 373 146 

Age - 373 146 

Education Years [6-14.6] EDUC1 186 89 

Education Years [14.6-23] EDUC2 187 57 

Socioeconomic Status [level1-2] SES1* 191 51 

Socioeconomic Status [level 3-5] SES2** 163 76 

*SES1: Socioeconomic Status(level1-2)higher 

**SES2: Socioeconomic Status(level3-5)lower 

2.3. Introduction to Method 

Multiple linear regression (MLR), also known as multiple regression, is a statistical technique that 

uses multiple explanatory variables to predict the outcome of a response variable. The purpose of 

multiple linear regression is to model a linear relationship between an explanatory (independent) 

variable and a response (dependent) variable. In essence, multiple regression is an extension of 

ordinary least squares (OLS) regression because it includes more than one explanatory variable. 

Yi = β0 + β1Xi1 + β2Xi2+. . . +βpXip+∈                       (1) 
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3. Results and Discussion 

The figure 1 shows the number of non-demented, demented and other. As shown in Table 1, The 

sample of data is 373, of which 39% are demented:  

 

 

Fig. 1 The proportion of Non-demented people and demented people 

 

The below figure 2 is a histogram of frequency versus age simulated using a normal distribution 

for a sample of 373 people, which clearly shows the change in frequency with age. 

 

Fig. 2 The frequency of the age 

About 53 people in the age group of about 77.5-78.5 account for the largest number of frequencies 

in the middle, and the frequencies of other age groups decrease in a stepwise manner from the middle 

to the left and right sides of the population. 

Observation shows that the population frequencies of the age groups of about 60-62.5,62.5-66,66-

71.5 and 90-92.5,92.5-95.5,95.5-97 on both sides of the picture are small, and the population 
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frequencies of each subgroup are less than 15, and the values on both sides are relatively close to each 

other. 

In contrast, each of the two populations within the left and right side age stages of about 71.5-77.5 

and 78.8-87 have three sub-stages, each with a population frequency of 30 or more, and the right side 

age stage of about 87-90 has a population frequency of about 20. 

Comparison with the modeled normal distribution shows that the right-hand side population 

frequency is denser and higher than the modeled population frequency at each location, while the left-

hand side population frequency is slightly higher than the modeled normal distribution for the 

population with only three minor stages. 

From this we can see that the vast majority of the 373 people in the sample are in sub-stages 5-9, 

approximately 71.5-84 years of age, with only a small number of people under 71.5 or over 90 years 

of age. 

Table 2. SES distribution by Education years group 

Education years [6-10] [11-15] [16-20] [21-23] 

Number 12 191 167 3 

SES level 1 0 0 82 3 

SES level 2 0 19 50 0 

SES level 3 0 24 29 0 

SES level 4 5 30 3 0 

SES level 5 7 0 0 0 

SES no recorded 0 16 3 0 

Demented 10 89 47 0 

 

The Table 2 illustrates the SES 1-5 scale on the left hand side of the table represents from top to 

bottom the social classes from high to low, and the two rows further down represent the number of 

people with no record of Alzheimer's disease. 

It is clear from the Table 2 that of the 12 people with 6-10 years of education, none were in the top 

three social classes, all were in the bottom social class, and 10 of them had Alzheimer's disease. 

Of the 191 people with 11-15 years of education, none were in the top three social classes, but 

none were at the bottom of the social class either. With the exception of those not recorded, the sample 

was in strata 2, 3 and 4, with gradually increasing numbers. Of these, 89 had Alzheimer's disease. 

 

Fig. 3 Variables in the percentage of people with Alzheimer’s disease 

As for the 167 persons in the sample with 16-20 years of schooling, all of them, with the exception 

of those who were not recorded, were in the first four strata of the social class, with decreasing 
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numbers from the largest to the smallest. Of these 167 persons, only 47 suffered from Alzheimer's 

disease. In the last group, i.e., those with 21-23 years of education, all of them were in the first social 

class and none of them suffered from Alzheimer's disease. 

Figure 3 illustrates several groups of influence factors of Alzheimer’s disease in the proportion of 

people with AD. The factors involve Gender, Age, The duration of Education Years and the Level of 

Socioeconomic Status. There are a total of 373 samples, to determine how likely each risk factor is 

to cause Alzheimer's disease, models of Alzheimer's disease were identified and categorized 

according to the different influencing factors. 

According to Figure 2, comparing EDUC1 and EDUC2, we can see that the percentage of EDUC1 

(48%) is higher than the percentage of EDUC2 (30%), while the percentage of SES2 (47%) is higher 

than the percentage of SES1(27%). Thus, it can be seen that short years of education and low 

socioeconomic status are the main potential risks for Alzheimer's disease. 

Table 3. Model Results 

 B Std. Error Beta T P VIF 

Constant 1.745 0.522 - 3.344 0.001** - 

Gender -0.214 0.071 -0.157 -3.003 0.003** 1.009 

EDUC 0.061 0.018 0.263 3.480 0.001** 2.122 

Age -0.003 0.005 -0.038 -0.736 0.462 1.010 

SES 0.140 0.045 0.235 3.114 0.002** 2.113 

F F (4,349)=5.387,p=0.000 

D-W 0.797 

Dependent Variable: Alzheimer’s disease 

* p<0.05 ** p<0.01 

 

The table 3 above shows that the model equation is:  

Y =  1.745 − 0.214gender − 0.003age + 0.061EDUC + 0.140SES          (2) 

And the R-squared value of the model is 0.058, meaning that gender, age, education and SES are 

able to explain 5.8% of the variation in the group. The F-test of the model shows that the model passes 

the F-test (F=5.387, p=0.000<0.05), meaning that at least one of the factors gender, age, education, 

SES has an influence on the ratio in the group. 

Firstly, the regression coefficient for gender is -0.214 (t=-3.003, p=0.003<0.01), which means that 

gender has a significant negative influence on the group. Secondly, the regression coefficient for age 

is -0.003 (t=-0.736, p=0.462>0.05), meaning that age has no significant influence on group 

relationships. Thirdly, the regression coefficient for EDUC is 0.061 (t=3.480, p=0.001<0.01), 

meaning that EDUC has a significant positive influence on group relationships. Finally, the regression 

coefficient for SES is 0.140 (t=3.114, p=0.002<0.01), meaning that SES will have a significant 

positive impact on group relationships. 

In summary, the analysis shows that for EDUC, SES has a significant positive effect on the 

Alzheimer’s disease. Gender also has a significant impact on the Alzheimer’s disease. Age, on the 

other hand, has no significant effect on the Alzheimer’s disease. 

4. Conclusion 

A total of four variables were studied in this paper which include Gender, Age, Duration of Years 

of Education, Level of Socioeconomic Status According to the statistical results Age does not have a 

significant effect on Alzheimer's disease whereas Gender, Duration of Years of Education, Level of 

Socioeconomic Status all have a significant effect on Alzheimer's disease. Age has no significant 

effect on Alzheimer's disease, while Gender, Duration of Years of Education, Level of 

Socioeconomic Status have significant effect on Alzheimer's disease. It is also worth mentioning that 
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Duration of Years of Education, Level of Socioeconomic Status have positive effect on Alzheimer's 

disease. 

Obviously, this paper has its limitations. Firstly, due to the small sample size, the modeling results 

have some limitations. Secondly, more models should be used to analyze the data rather than a single 

multiple linear regression model. Also, the data in this paper does not cover all age groups and the 

duration of Years of Education is only six years or more, which may affect the accuracy of the results. 

However, it is worth noting that this study is still worth exploring. First of all, the visualization of 

the charts and graphs directly and concisely analyzes the comparisons between the dependent 

variables, independent variables, and independent variables. For example, the researcher can clearly 

understand the percentage of people in the sample who have Alzheimer's disease, the percentage of 

patients in each independent variable, and so on. Secondly, unlike other studies that utilize a single 

factor approach, this study involves multiple variables and uses multiple linear regression modeling 

to screen out not only the influential factors, but also how Duration of Years of Education and Level 

of Socioeconomic Status affect Alzheimer's Disease. All of these findings can help predict and 

prevent Alzheimer's disease.  

Even though today's technology cannot completely cure Alzheimer's disease, the number of people 

with Alzheimer's disease will decrease as people's Duration of Years of Education and Level of 

Socioeconomic Status increase. 
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