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Abstract: In this paper, the model was established which is the test data obtained from 1214 SCL-90 mental health status test 
scales of a unit through factor analysis, and the evaluation results of mental health status of 1214 evaluated subjects were given 
by "somatization" as an example. The results of the evaluation of 10 aspects were presented, and the whole process of modeling 
and solving factor analysis was shown with the help of mathematical model and Matlab software. Finally, based on the analysis 
of the results, the comprehensive evaluation was improved by using the cluster analysis method. Not only the main causes 
affecting the mental health status of military personnel were found, but also the total score of each tested sample data was 
obtained, and a comprehensive evaluation of the mental health status of military personnel was achieved. 
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1. Introduction 
As the main body of troops, the mental health quality of 

young soldiers is an important factor affecting the combat 
effectiveness of troops, and improving the psychological 
quality of young officers and soldiers is an important task of 
troop construction and one of the important issues of concern 
to the current recruitment and troop management. Therefore, 
a scientific evaluation and analysis of the psychological 
health of young soldiers can help identify problems in time 
and prevent them before they occur. 

For the evaluation of mental health, the SCL-90 test scale 
is generally used to test and analyze the test subjects. The 
SCL-90 examines the 90 mental health problems in 10 areas: 
somatization, obsessive-compulsive symptoms, interpersonal 
sensitivity, depressive symptoms, anxiety, hostility, fear, 
paranoia, psychoticism, and others. In psychology, the mental 
health status of the test subjects is generally evaluated by 
collecting data from normal people, establishing a so-called 
“norm”, and simply comparing the mean score of each factor 
with the norm. However, from the perspective of 
mathematical modeling, if the weight of each factor in the 
evaluation system and the correlation between them are not 
considered, the evaluation of the health status lacks the 
persuasive power of objective evaluation. [1] 

There is a require that a comprehensive evaluation model 
is established based on test sample data to identify various 
types of psychologically unhealthy individuals. The test data 
of self-assessment results for 1214 people in a unit are now 
obtained, and the format of the data is shown in Table 1. By 
establishing a comprehensive evaluation model, two main 
problems can be solved: on the one hand, it is possible to find 
out various types of psychologically unhealthy people in the 
sample data, and on the other hand, it is also possible to get 
which factors are the main factors on the psychological health 
status of military personnel among these 10 influencing 
factors. [2] 
 

 

 

Table 1. Test sample data sheet of a unit 

Number Question 1 Question 2 … Question 1214

1 2 1 … 1 

2 5 2 … 1 

… … … … … 

1214 2 1 … 4 

2. Modeling and Solving Based on 
Factor Analysis 

There are many comprehensive evaluation methods, which 
can be evaluated by subjective evaluation methods: Analytic 
Hierarchy Process (AHP), Fuzzy comprehensive evaluation 
method (FUZZY), etc. or by objective evaluation methods: 
such as Support Vector Machine (SVM), Neural Network 
(NN), Discriminant Analysis, Regression Analysis, factor 
analysis, Cluster Analysis, Principal Component Analysis 
(PCA), etc.[3][4] In Table 1, the data of the collected subjects 
in 10 aspects such as somatization are given, which means 
that the objective evaluation method should be used for the 
evaluation on the basis that the evaluated indexes have been 
determined and the corresponding data have been given. 

2.1. Factor Analysis Method 
Factor analysis was proposed by the British psychologist 

Spearman in 1904, who successfully solved the statistical 
analysis of intelligence test scores. For a long time, 
educational psychologists have enriched and developed the 
theory and method of factor analysis and applied this method 
to conduct extensive research in the field of behavioral 
sciences. The method can represent its basic data structure by 
a few factors, and the weighted summation of each factor is 
used to obtain the combined score of each factor and construct 
the evaluation model of health status. Considering that the 
problem is the analysis and evaluation of multi-factor and 
multi-sample data, the factor analysis method can be used to 
transform the problem into a comprehensive score for each of 
the 10 factors and to determine the health status of each 
sample in each category based on the ranking results of the 
sample data in each aspect. [5] 
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2.2. Factor Analysis Model 
Considering the similarity of the 10 aspects of the SCL-90 

scale, including somatization, obsessive-compulsive 
symptoms, and interpersonal sensitivity, here we take 
somatization as an example for factor analysis. The 
somatization factors include 1, 4, 12, 27, 40, 42, 48, 49, 52, 
53, 56, and 58, and we can extract a number table of 1214 12 
from Table 1. The factor analysis evaluation model is built 
according to the following process. 

Step1: Standardization of raw data 
In the somatization, there are 12 variables for factor 

analysis, namely x1, x2, …, x12, and there are 1214 evaluation 
objects, and the value of the jth indicator of the ith evaluation 
object is ija ( ,1214,...,2,1i )12,...,2,1j . The values aij of 

each indicator are converted into standardized indicators ija~ , 
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jx~ is called the standardized indicator variable. 

Step2: Calculate the correlation coefficient matrix R 
The correlation coefficient matrix 1212)(  ijrR , with 
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where: ijjiijii rrrr ,,1   is the correlation coefficient of 

the first indicator with the first indicator. 
Step3: Calculate the primary loading matrix 
Calculate the eigenvalues 01221     of the 

correlation coefficient matrix R, and the corresponding 
eigenvalue vector ,,,, 1221 uuu  , where: 
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the primary loading matrix is 
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Step4: Select m primary factors 
Based on the primary loading matrix, calculate the 

contribution of each common factor and select m principal 
factors. The extracted factor loadings matrix is rotated to 

obtain the matrix Tm)(
12    (where )(

1
m is the 1 first 

m columns of and T is the orthogonal matrix). 
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In general, the factors that play a major role can be 
simplified to 3-5 main factors, and we select 4 main factors. 

Step5: Calculate the factor scores jF̂  and evaluate them 

together, and use the regression method to obtain the function 
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Let the estimation value of the ith sample point on the jth 

factor score be ijF̂ . 
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Then we have 
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And 
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where: 1212140 )~(  ijaX  is the standardized data matrix 

of the original data; R is the correlation coefficient matrix; 

2  is the loading matrix obtained in the previous step. 

2.3. Model solution 
From Step2 the correlation coefficient matrix R is  
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From Step3, the primary loadings matrix 1 is  
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The contribution rates of the four principal factors found 
are shown in Table 2. 

 
Table 2. Contribution rates of the principal factors 

Factors 1 2 3 4 

The contribution rates 26.95 11.03 17.52 16.80
Cumulative 

contribution rate 26.95 37.98 55.50 72.30

 
In Step5, the contribution from 
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obtained, and 
The resulting score function for each factor is  
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The resulting score function for each factor is  
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Using the composite factor score formula: 
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Matlab was used to calculate the composite scores of the 

somatization factors of the 1214 military personnel 
psychological conditions, which are shown in Table 3. 
 

Table 3. Composite scores of somatization factors 

Number 1 2 3 4 

Fi 0.319 0.073 0.724 -0.244 

Number …… 1212 1213 1214 
Fi …… 0.145 -0.075 -0.104 

 
The histogram of the frequency distribution of the scores is 

drawn in Figure 1, through which it can be seen that the 
combined scores of the 1214 test samples have a roughly 
normal distribution trend. 
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Figure 1. Histogram of somatization frequency distribution  
 

The other 9 types of mental health problems evaluation 
score procedures only need to change the somatization data in 
the above procedures to the respective data files 
corresponding to the factors to be evaluated: obsessive-
compulsive symptoms, interpersonal sensitivity, depression, 
anxiety, hostility, terror, paranoia, psychoticism, and others. 

3. Results 
Through the factor analysis method, the processing and 

analysis difficulties brought by the large amount of data are 
solved, and the subjective arbitrariness brought by setting the 
weights of each index in the hierarchical analysis is avoided, 
and the evaluation method of comparing the mean with the 
normative comparison is more convincing and practical. 
Because the factor analysis method analyzes the 1214 test 
data from 10 aspects separately, each aspect is able to obtain 
a ranking result, which enables the evaluator to visually 
evaluate the mental health status of the 1214 evaluated 
subjects from multiple aspects. 

Although we have completed the evaluation of all aspects 
of mental health separately by factor analysis, we also face a 
problem that the evaluation of the mental health of the 1214 
subjects is not easy. However, we also face a problem that we 
need to conduct a comprehensive evaluation of the 
psychological status of the 1214 subjects. The purpose of the 
comprehensive evaluation is to find the dominant factors 
among the 10 factors that affect the psychological health of 
military personnel, and to analyze the main reasons that affect 
the psychological health of military personnel. Due to the 
high correlation between variables, multiple variables lead to 
a large amount of data, which brings a lot of inconvenience to 
the analysis of the system. Therefore, we used the method of 
cluster analysis to aggregate the factors affecting the mental 
health of military personnel into fewer categories according 
to the similarity of the variables, and then identify the main 
causes affecting the system. 

4. Improvement of the Model 
The main process of R-type cluster analysis (clustering of 

variable indicators) is as follows. 
Step1: Standardization process. (Same as the 

standardization method of factor analysis) 
Step2: Variable indicator similarity measure 
In the cluster analysis of variables, the first step is to 

determine the similarity measure of variables, and we use the 
correlation coefficient. 

Note the value of the variable indicator. Then the sample 
correlation coefficients of the two variables and can be used 
as their similarity measures, i.e. 
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The correlation coefficient matrix R can be calculated, 

1010)(  klrR . 

Step3: Variable clustering method 
The variable clustering method adopts the same idea and 

process as the systematic clustering method, and here we use 
the longest distance method for clustering, defining the 
distance between the two variables as 
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where: klkl rd  1  , ),( 21 GGR   is related to the 

similarity measure between the two variables with the least 
similarity in the two classes. 

Step4: Use Matlab to draw the clustering diagram and get 
the values i of each factor scale. 

Step5: Analyze the clustering diagram and calculate the 
weight A matrix of each influence factor. where the elements 

ia of A are 
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Step6: Calculate the total score M of each tester's mental 

health status. 
 

            11010121411214   AFM          (19) 

 
where 101214F is the matrix of the combined scores of each 

factor of the testers. 
The clustering diagram of the causes affecting the mental 

health of military personnel was drawn using Matlab, as 
shown in Figure 2. 

 

 
Figure 2. Clustering diagram of military mental health 
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The values i  of the scales obtained from the clustering 

diagram are shown in Table 4. 
 
Table 4. The values of impact factors of military mental health 

factors 1 2 3 4 5 

values 0.582 0.846 0.235 0.157 0.680 

factors 6 7 8 9 10 

values 0.679 0.546 0.785 0.157 0.194 

 
Calculation of the weights of each influence factor is 

shown in Table 5. 
 
Table 5. Weights of impact factors of military mental health 

factors 1 2 3 4 5 
weights 0.123 0.179 0.050 0.033 0.144
factors 6 7 8 9 10 
weights 0.144 0.116 0.166 0.033 0.041

 
According to the results of the cluster analysis in Figure 3, 

and the scale values and weights of the 10 factors in Tables 4 
and 5, we can know that factors 2, 8, 5 and 6 have the greatest 
influence on the mental health of military personnel, that is, 
the four factors of obsessive-compulsive symptoms, paranoia, 
hostility and anxiety are the main causes of the mental health 
status of military personnel.  

It is reasonable to further analyze these 4 factors as the 
main reasons affecting the mental health of military personnel 
from their identity characteristics and occupational 
characteristics. Compulsive symptoms are due to the army's 
demand for absolute obedience, so for soldiers, whether they 
are willing to do a certain task arranged by their superiors or 
not, they must do what they are told, and they will also be 
required to do as well as possible and strive for excellence. 
Hostility is due to the fact that the troops are, after all, to fight 
the war, the competition is relatively more intense. Always 
war as their future hypothetical life, so it is normal to produce 
hostility in this environment. Paranoia and anxiety become 
the main reason because the soldiers are in a relatively closed 
environment, and there is a specific day-to-day life system, if 
problems are not corrected and guided in time, it is easy to 
have anxiety in the mind and cause paranoid views. 

Finally, the total score of mental health status of each tester 
was calculated as shown in Table 6. 

 

Table 6. Comprehensive evaluation score of military mental health 

Number 1 2 3 4 5 
Scores 0.230 0.106 0.309 0.363 0.254

Number …… 1211 1212 1213 1214 
Scores …… 0.709 0.139 0.332 0.298

 
Using the cluster analysis method, we not only found the 

main causes affecting the mental health status of military 
personnel, but also obtained the total score of each tested 
sample data, and achieved a comprehensive evaluation of the 
mental health status of military personnel. 

5. Conclusion 
In this paper, factor analysis is used to obtain the 

comprehensive evaluation results of 10 factors affecting the 
mental health status of military personnel, and the evaluation 
of all aspects of mental health separately is completed. on this 
basis, cluster analysis is adopted to find the main causes 
affecting the mental health status of military personnel, and 
the total score of each tested sample data is obtained. After 
comprehensive evaluation, the same test sample can not only 
know its situation in a certain factor, but also get its 
comprehensive situation in all factors, which effectively 
ensures the objective, comprehensive and valid evaluation 
results. 
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