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All enterprises gradually recognise the importance of employees’ healthy psychology to business activities in order to improve
their own economic level and occupy a certain leading position in the economic market. The main factors affecting employees’
psychological health are used as input samples in this paper, and a network model of enterprise employees’ psychological
health prediction based on DNN is developed. To form a specific set, the psychological health indicators are separated from
the complex test items. The key influencing factors in psychological health assessment are chosen as input vectors, and the
DNN algorithm’s output results are obtained, analysed, and compared. Following sample training, the artificial NN’s error
between predicted and measured values is only 3.55 percent, achieving the desired effect. The DNN principle is used in this
paper to create a mathematical prediction network model based on an analysis of psychological factors affecting employees in
businesses. The calculation of the final result of the prediction system is simple and flexible when the parameters of the NN

are changed, and the network model’s prediction efficiency and accuracy are greatly improved.

1. Introduction

The behaviour, psychology, and concept of employees are
profoundly affected by intense work and fast-paced life in
China, as a result of the continuous strengthening of social
competition and the rapid development of the market econ-
omy [1]. In light of the current new development context, a
link between employee psychological health issues and
enterprise safety production has slowly emerged. We can
only ensure the safe development of enterprise production
activities by ensuring that employees have good psychologi-
cal quality [2]. Employees with a healthy psychology have
sufficient psychological endurance. They can significantly
improve enterprise’s competitiveness in the face of rising
market competition [3]. Good psychological quality is an
important guarantee for a successful career and a happy life
as a group of employees who create enterprise wealth, but it
is also an undeniable fact that an increasing number of
employees are troubled by various psychological problems
[4]. According to a survey, enterprise employees spend a sig-
nificant amount of time in a high-pressure, unstable envi-
ronment and are prone to negative psychological

symptoms such as psychological tension and pain [5]. If
the psychological health of employees has problems, it will
directly have a serious impact on the safety production of
the enterprise. Therefore, enterprises should pay attention
to employees’ psychological health problems, adopt diversi-
fied working methods, improve employees’ psychological
tolerance and anti frustration ability, ensure that enterprise
safety production will not be affected by employees’ psycho-
logical health problems, and promote the high-quality devel-
opment of enterprises [6]. It has become a new topic for
enterprise managers to timely alleviate employees’ psycho-
logical pressure, promote employees’ psychological health
and build a harmonious enterprise [7].

Among the factors affecting the construction of a har-
monious society, psychological health has become an impor-
tant factor affecting the construction of a harmonious
society. Individual psychological health is not only related
to the healthy growth of individuals and the happiness of
families but also related to the harmony of interpersonal
relations, and even affect the construction of social morality,
social responsibility, and social culture [8]. The evaluation of
employees’ psychological health behavior is an important
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content of enterprise management and enterprise EAP service.
Judging from the current social situation, the psychological
health problems of Chinese people are becoming more and
more serious with the development of society. Extreme events
caused by unhealthy mental state are frequent, and psycholog-
ical health problems have had a certain negative impact on
social harmony [9]. At present, the present situation of psy-
chological health education for employees in enterprises is
not optimistic, which mainly shows that a good cultural envi-
ronment for psychological health education has not been
established, the social support system for psychological health
education is not perfect, and the government has not mobi-
lized all sectors of society to participate in the work of psycho-
logical health education for employees [10]. At the individual
level, employees do not pay enough attention to psychological
health. Without the guidance of scientific knowledge,
employees’ psychological health problems cannot be scientifi-
cally analyzed and correctly handled, which is more likely to
have adverse consequences [11]. In this paper, the main fac-
tors affecting the psychological health of enterprise employees
are taken as the input samples, the characteristic psychological
health indicators are separated from the complex test items,
and the network model of enterprise employees’ psychological
health prediction system based on deep neural network
(DNN) is established, so as to realize the prediction of enter-
prise employees’ psychological health.

Mental health assessment and mental problem recogni-
tion are essentially pattern recognition or nonlinear classifi-
cation problems. The psychological status of each individual
is a multidimensional information system, which is charac-
terized by multivariable, multilevel, and strong coupling.
There are complex nonlinear interactions among various
factors in the system. Therefore, it is difficult to describe it
with traditional mathematical methods [12]. For perceptron
model, its weight can be adjusted by learning, and the learn-
ing algorithm adopts supervised learning [13]. When it is
used to classify two types of patterns, it is equivalent to sep-
arating two types of samples with a hyperplane in a high-
dimensional sample space. It has been proved that if the
two input patterns are linearly separable sets, that is, there
is a hyperplane that can separate them, then the algorithm
must converge [14]. If the input pattern is a linear indivisible
set, the single-layer perceptron cannot classify correctly.
After the mathematical model is established, certain results
can be deduced by logical reasoning or mathematical opera-
tion. If the model is given a certain explanation, the derived
results can be regarded as some kind of prediction of the
empirical system [15]. By further comparing the predicted
value with the actual test value, the mathematical model can
be modified according to the degree of agreement between
them [16]. Based on the principle of DNN and the analysis
of the psychological factors affecting employees, this paper
establishes a mathematical prediction network model. By
changing the parameters of the neural network (NN), the cal-
culation of the final result of the prediction system is simple
and flexible, and the prediction efficiency and accuracy of
the network model are greatly improved. To a great extent,
this provides a good reference method for the study of the psy-
chological health status of enterprise employees.
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2. Related Work

With the rapid development of social economy, the pace of
people’s life is constantly accelerating, and the pressure of
life is also increasing. As employees’ occupational health is
the basic guarantee of enterprise safety production, enter-
prise managers should be aware that many problems caused
by employees’ physical and psychological health will have an
impact on enterprise safety production. Literature [17] used
SCL-90 as a measuring tool in the survey of enterprise
employees, which showed that the psychological health sta-
tus of female employees was significantly higher than that
of male employees, regardless of each factor score or the
total score of scale, that is, the psychological health status
of female employees was poor. From the height of intelligent
science, through combining with cognitive neuroscience,
computer neuroscience, cognitive science, and so on, the
research of NN has made breakthrough progress, and in
the process of constantly exploring the essence of computa-
tional intelligence, the human brain NN is combined with
DNN [18]. Literature [19] puts forward the fault prediction
of different variables based on the established NN and
carries out experiments on three technologies: linear analy-
sis, recursive analysis, and genetic algorithm. The three tech-
nologies correspond to different variables, which are
independent of each other. Literature [20] through the
establishment of NN model and network learning, to a cer-
tain extent, provides the basis for the prediction of
employees’ psychological health. The evaluation model of
psychological health established in literature [21] can judge
psychological health well. Based on the fuzziness of psycho-
logical health and the highly nonlinear characteristics of psy-
chological health evaluation, NN and fuzzy mathematics are
effectively combined. Literature [9] takes the main influenc-
ing factors of employees’ psychological health status as sam-
ple input, uses the optimized DNN to establish the
prediction model of employees’ psychological health status,
takes the corresponding fuzzy comprehensive evaluation
results as sample output, and uses the self-learning function
of NN to train the network to get the mapping relationship
between each factor and its psychological health status.

In this paper, the main factors affecting the psychological
health of enterprise employees are taken as the input sam-
ples, the characteristic psychological health indicators are
separated from the complex test items, and the network
model of enterprise employees’ psychological health predic-
tion system based on DNN is established, so as to realize the
prediction of enterprise employees’ psychological health.

3. Methodology

3.1. Causes and Analysis of Psychological Problems of
Enterprise Employees. Many factors can contribute to psy-
chological issues. It will not only directly affect individual’s
mentality but will also be detrimental to the normal opera-
tion of enterprises [22] without scientific analysis and cor-
rect guidance in practical work. Employees in the
workplace are frequently subjected to the pressures of elim-
ination, professional title, and promotion, particularly in
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some assembly-line enterprises where the workload is heavy,
the work standard is high, and there are numerous types of
examinations, and they are in a constant state of high ten-
sion, which can put a strain on their physical and mental
endurance. Based on an analysis of the problems and causes
of enterprise employees’ mental health psychological health
education, practical countermeasures should be proposed
to ensure the efficient operation of the cooperation mode
by establishing a multilevel security system and creating a
cooperation mode of enterprise employees’ mental health
psychological health education dominated by the govern-
ment, enterprise subject, employees’ participation, and social
linkage. Many businesses use the task management mode of
operation, focusing solely on the results of task completion
rather than the psychological and emotional changes that
occur during task completion. Employees with low work
enthusiasm, high work pressure, absenteeism, high turnover,
high accident rate, and tense interpersonal relationships are
the result of many businesses failing to recognise the impor-
tance of maintaining employees’ psychological health and
failing to pay enough attention to their emotions. Burnout
on the job refers to a state of physical, emotional, and psy-
chological exhaustion [23]. If the persistent physical and
mental exhaustion, pessimism, disappointment, boredom,
and depression associated with burnout are not addressed
in a timely manner, they will spread throughout the organi-
sation, resulting in a depressed, negative, and pessimistic
atmosphere. Employees are all working on the same project.
When employees have conflicts with customers, partners,
coworkers, or leaders, these conflicts and contradictions
are not resolved in a timely manner, causing tension, psy-
chological problems, and pressure, as well as affecting their
work.

3.2. Basic Model of Psychological Health Assessment Based on
DNN. Modern computers have strong information process-
ing and computing capabilities, but their ability to make
decisions, perception, pattern recognition [24-26], and other
logical processing problems in complex environments is far
less than that of people. They cannot think and learn and
cannot change according to the changes of the environment,
so they can only mechanically execute preprogrammed pro-
grams one by one. The computational response speed of
each neuron in the human brain is very low, which cannot
be compared with that of computers. However, due to the
huge number of neurons, there are also many connections
between neurons. As a result, the processing speed of many
problems, especially logic problems, in the human brain is
much faster than that of computers [27].

Because of the complexity and diversity of psychological
phenomena, especially the interaction among various fac-
tors, the reliability of single-factor experiment results will
be affected, so multifactor experiments and multistatistical
methods are needed. Due to the complexity of the calcula-
tion process, the application of multivariate statistics was
once restricted. In recent years, with the development and
application of computers, the computational difficulties are
gradually solved, and more and more multivariate statistical
methods are cited by psychostatistics, thus promoting the
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FiGURE 1: Basic model of NN.

development of psychostatistics. We cannot simply use a lin-
ear function to establish the prediction model of employees’
psychological health status, because the process of each spe-
cific factor’s function is invisible and intangible, and the
influence on the results may be nonlinear, so we need a
method that can reflect the corresponding relationship
between the factors that affect the psychological status and
the results to establish the prediction model. The basic
model of NN is shown in Figure 1. The basic neuron model
is shown in Figure 2.

DNN is a mathematical model for information process-
ing which is connected by synapses similar to brain neurons
[28]. The learning process of BP NN can be said to be an
iterative process, which consists of forward propagation
and backward propagation. The basic idea of the algorithm
is to feed back the error of the output data from the output
layer of the network and adjust the weights and thresholds
of each layer of the NN step by step from the output layer,
so as to minimize the mean square deviation of the output
data of each sample [29].

Besides the characteristics of neural nodes, NNs also
have the characteristics of topological structure.

Let y, be the actual network output of neuron k at time n
when x(n) is input, and d(n) represents the output of the
corresponding sample, then the error can be written as:

ex(n) = di(n) = y(n). (1)

Error correction learning is to make the objective func-
tion based on e;(n) reach the minimum, so that the actual
output of each output neuron in the NN is statistically clos-
est to the output of the sample. The most commonly used
objective function is the criterion of mean square error,
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which is defined as:

2
J= E(Zkek(n)> , (2)
2

where E is the expectation operator. Because when J is
directly used as the objective function, it is necessary to
count the characteristics of the whole process. In order to
solve this difficulty, we generally replace J with the instanta-
neous value ¢(n) of J at time n, namely,

()= égeiw). 3)

Use the steepest gradient descent method to get:
Awy(n) =n(n)ex(n)x;(n). (4)

The NN model that this kind of learning rule is success-
tully applied is very extensive, such as the simplest percep-
tron learning algorithm, which is also the most primitive
application of NN. In the competitive learning of the net-
work, the output units compete with each other, and finally,
only one of the strongest can be activated. The rule is
expressed by the following formula:

() = { 1)

0, If the neuron competition fails.

If the neuron competition wins,

()

In practical application, we all adopt the fuzzy compre-
hensive evaluation model to judge many problems; among
which, if there are many factors, we adopt the multilevel
fuzzy comprehensive evaluation method of layering the fac-
tor set. For example, in the comprehensive evaluation of an
enterprise, the evaluation factors are firstly divided into sev-
eral categories, such as the hardware equipment of the
school, the strength of teachers, and the development of
the school, and then, the hardware equipment is evaluated.
The multilevel fuzzy comprehensive evaluation method is
the process of judging each category of factors separately
and then making overall evaluation. After the hierarchical
division, the relationship between various factors is clearer,
and the situation that the weight of factors is too small due
to the normalization of weight is greatly avoided [30]. In

the evaluation of employees’” psychological health, we pro-
pose a multifactor fuzzy comprehensive decision-making
model, that is, a multilevel comprehensive fuzzy evaluation
model. If the learning system is in a stable working state,
the statistical characteristics of the environment can be
learned through supervised learning, which can be remem-
bered by the NN as experience. If the environment is unsta-
ble, the usual supervised learning cannot track this change.
To solve this problem, the network needs some adaptive
ability. The algorithm of deep BP network in this paper
includes two propagation directions: forward propagation
of input signal and backward propagation of output error,
that is to say, the actual network output is calculated from
input to output. However, the weights and thresholds of
each layer of the network are modified in the reverse direc-
tion from output to input (as shown in Figure 3).

The weight of the connection between each node repre-
sents the constraint between each hypothesis. For each node,
there can be input from the outside, which reflects external
evidence.

4. Result Analysis and Discussion

The degree of network convergence in the training of NN is
determined by the quality of data. In the shortest amount of
time, good data can help the network achieve a better con-
vergence balance. On the other hand, regardless of how net-
work’s parameters are changed, it is difficult to achieve the
desired results if the data is incorrect. The input and output
data of the NN should be preprocessed first in order to make
NN’s training more effective and improve the training speed
of the established NN [31]. The sample data is divided into
two parts at random: one part is used as training samples
to train the network, and the other part is used as test sam-
ples to determine whether the trained network meets the
requirements. Finally, the model is simulated and tested to
see if it can achieve the desired prediction goal. The error
of the network is constantly decreasing in the process of
self-learning, as shown by the curve description in
Figure 4. The network can basically achieve the minimum
error prediction through continuous training of the NN,
and it can be seen that the prediction model has a good pre-
diction effect. The network can basically achieve the mini-
mum error prediction through continuous NN training.
After “learning” the sample set, the weights and thresh-
olds used by the NN are the internal representations
obtained by the NN through adaptive learning that best
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meet the data requirements. Then, the feature data of the
sample set to be identified is input into the trained network,
and the network can automatically reason and identify the
output results of the samples. Figure 5 shows the compari-
son of errors before and after optimization. It can be found
that the optimized NN prediction model is better than the
NN before optimization.

The data fitting effect can be achieved faster with the
optimised NN. The ability of the optimised NN to fit data
is clearly improved without changing the original network
structure and network parameters. The reason for this is that
the genetic algorithm uses the fitness function to determine
the optimal weights and thresholds and then gives those
weights and thresholds to the NN for training, rather than
using random weights and thresholds generated by Matlab
for each training, which greatly reduces the weights and
thresholds’ ability to self-adjust. The number of iterative
steps in the NN is significantly reduced after optimisation,
and the preset goal can be reached much faster. Figure 6
depicts the difference between the BP network’s expected
output and model’s actual output.

Error index
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FIGURE 5: Error comparison before and after optimization.
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Figure 7 shows the dynamic evaluation effect of
employees’ psychological health. Generally speaking, DNN
can effectively evaluate the dynamic trend of employees’ psy-
chological health in a period of time, regardless of the train-
ing set and verification set in the sample or the test set
outside the sample. It proves the applicability and effective-
ness of the DNN in evaluating the marketing situation.

In the NN analysis model, the concept of state transition
is introduced, so that the probability of transition from one
state to another can be obtained, and the future can be
judged, so as to evaluate and guide the future work. Describ-
ing psychological phenomena with mathematical models has
the advantages that it is not only more general, accurate,
deductive, and predictive than the description with natural
language, but more importantly, it is convenient for com-
puter simulation and creates conditions for the development
of artificial intelligence. However, computer’s ability to iden-
tify fuzzy phenomena is poor. In order to improve com-
puter’s ability to identify fuzzy phenomena, it is necessary
to design the fuzzy language commonly used by people into
instructions and programs that can be accepted by the
machine, so that the machine can make corresponding judg-
ments as succinctly and flexibly as the human brain, thus
improving the efficiency of automatically identifying and
controlling fuzzy phenomena.

The trained network is simulated with sim () function,
and then, the simulated results are denormalized and com-
pared with the original data. The result of comparing the
predicted data with the real data is shown in Figure 8.

It can be seen from Figure 8 that the obtained simula-
tion data is very close to the real data. This shows that
after training, BP network has a good approximation effect
on the prediction of employees’ psychological status. In
this paper, the quantitative data of the factors affecting
the psychological health of enterprise employees are
mapped to the corresponding psychological health status,

and the prediction model of enterprise employees” psycho-
logical health is established. The results show that the pre-
diction model can make a good prediction for students
with psychological problems through the quantification of
various influencing factors by employees and basically
achieve the expected goal.

The complexity of psychological phenomena is self-
evident. At present, the evaluation and evaluation methods
of psychological health are still in the stage of discussion.
Factors affecting psychological health are all fuzzy, and it
is difficult to have a strict standard when determining
the degree of influence of some information collected by
various scales on psychological health. There is also a cer-
tain degree of relative ambiguity when defining the three
states of psychological health, mental unhealthy, and men-
tal illness. The psychological state of each individual is a
multidimensional information system, which is character-
ized by multivariable and strong coupling, and complex
nonlinear interactions among various factors in the sys-
tem. Estimation, due to the nonlinear relationship of vari-
ous factors, is difficult to describe by traditional
mathematical methods, but it is more suitable to use sys-
tematic analysis to evaluate psychological health, consider-
ing the relationship between input and output of the
evaluation system. At the social level, the first step of psy-
chological health education is to do a good job of public-
ity, create an atmosphere that attaches importance to
psychological health in the whole society, and do a good
job of publicity and popularization of psychological health
and psychological health knowledge through the Internet,
radio, television, newspapers, magazines, and various pub-
licity tools. Secondly, it is necessary to establish a network
system of psychological health education covering the
whole society, so that employees of psychological health
education can exchange information and cooperate with
each other to realize resource sharing.
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5. Conclusions

The entire society must pay attention to social individ-
uals’ psychological health problems, place a high value

on, strengthen, and improve existing psychological health
education methods and methods, and conduct psycholog-
ical health education for people at all levels, including
psychological concept, family life, work environment,



and social culture, in order to promote the improvement
of social individual psychological quality and enhance the
harmony. In comparison to traditional employee psycho-
logical health prediction methods, the DNN prediction
method avoids the time-consuming and uncertain tradi-
tional modelling process. This paper develops a mathe-
matical prediction network model based on the DNN
principle and an analysis of the psychological factors
affecting employees. The calculation of the final result of
the prediction system is simple and flexible when the
parameters of the NN are changed, and the network
model’s prediction efficiency and accuracy are greatly
improved. This, to a large extent, provides a good refer-
ence method for the study of enterprise employees’ psy-
chological health.

The multilayer feedforward DNN wused in this predic-
tion model still has some flaws, such as a slow learning
rate, a tendency to fall into a local minimum during train-
ing, and a contradiction between the depth network’s
training and prediction abilities. Other resilience qualities,
such as emotional intelligence for service employees and
cultural intelligence for foreign-funded enterprises, may
be required to deal with occupational adversity. As a
result, in future research, the research field must be con-
tinuously expanded and explored in order to improve the
research in this field. The whole society must pay attention
to the mental health problems of social individuals, attach
great importance to, strengthen and improve the existing
methods of mental health education, and educate people
on mental health from various aspects such as psycholog-
ical concept, family life, working environment, and social
culture, so as to promote the improvement of social indi-
viduals’ psychological quality and the harmony of inter-
personal relationships, thus enhancing social trust and
harmony. The factors that influence the mental health of
enterprise employees change with time, and the main fac-
tors that influence the mental health of enterprise
employees will also change accordingly. This paper gives
a detailed description of how to use the theory and
method of deep neural network and fuzzy mathematics
to establish a mathematical model to evaluate the mental
health status, and how to improve the accuracy of the
model evaluation by combining the scale measurement
tools applied to psychological evaluation with reality. In
the process of safe production in enterprises, employees’
mental health problems are deeply influenced by the
enterprises themselves, society and employees. It is neces-
sary to fully guarantee all aspects of enterprises to work
together, establish people-oriented management ideas,
and create a good production environment. I believe that
in the near future, neural networks will be applied to more
and more aspects, and people’s lives will be more conve-
nient through deep neural networks.
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