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Abstract. TikTok is themost downloaded short video platform in theworldwhich
brings a significant negative impact on adolescents. Furthermore, there is a sub-
stantial similarity between the spread of TikTok’s influence and the spread of the
epidemic. Based on this fact, we canmodel the spread of the TikTok’s influence by
introducing the Ignorant-Recommender-Indifference-Opposer (SIRO) model. We
derive the differential equation and obtain the disease-free equilibrium. Then we
calculate the generation matrix and basic reproduction number (R0) and discuss
the method to control the spread of TikTok’s influence. The study suggests that in
order to decrease the population of TikTok users, the rate of ignorant people and
indifferent people turning to recommenders should decrease, and the rate of rec-
ommenders turning to indifferent people should increase by improving education
and the government’s propaganda to the harm of TikTok.

Keywords: SIRO model · TikTok · spreading · negative influence · differential
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1 Introduction

TikTok, the most famous and influential short video platform worldwide, has gained
billions of active users since it was launched in China by the company Byte-Dance
in 2016. People can play or record 15 s videos and leave comments, give a thumb up
and forward the videos to others [1]. In this way, it attracts many users and spreads
its influence rapidly and drastically in the world among young people because of its
addictive music and straightforward content. However, it has a significant and adverse
impact on many people, especially adolescents, because they are too naive and cannot
distinguish right fromwrong. TikTok can not only cost their time and shape their opinion
but also can cause intense mental and physical problems to them [2].

Firstly, improper content onTikTokwill distort young children’s values. For example,
there are somany beautiful girls making videos showing their bodies andmakeup, which
will cause young girls to pay too much attention to their body and appearance, which
leads to their body shame and appearance anxiety [2]. They might compare themselves
to the celebrities and models on TikTok and become unconfident and self-abasement
[3]. Another example is pornography, which might de-sensitize teenagers to dangerous
people, and might consider pornography on TikTok is common, and imitate in real life,
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which some people might take advantage of [4]. Likewise, some people may post many
dangerous videos on TikTok to get people’s attention to make money, and some children
may imitate them and get hurt. For example, some people might do parkour on the roof
of tall buildings. If some people try to imitate these behaviors, they might get hurt from
it. Besides, there are some celebrities advertising demerit goods on TikTok, including
e-cigarettes, which can contribute to their health problems, such as lung cancer and bring
negative externality to society, for passive smoking might do harm to other people and
cost the government money to subsidize hospital [5, 6]. Additionally, loss of privacy
is also a problem for TikTok. Some hackers might detect and steal users’ information
and data, which is an invasion of privacy [7]. Moreover, TikTok might cause intense
cyberbullying, for malicious people might criticize others’ outfits and make-up, which
might lead to disorders, loneliness, and anxiety, and some of them might want to do
plastic surgery or try to lose weight in an unhealthy way [8–10]. Additionally, too much
exposure to TikTok videos might shorten the time that people spend in their daily life,
such as studying, outdoor activity, and socializing, which is harmful to their mental
health and cause their grades to go down. By contrast, spending too much steering on
the screen will do harm to their eyesight and spine. Because of its significant negative
effect, it is meaningful to use the SIRmodel to simulate the spread of TikTok’s influence.
Therefore, it is important to use the dynamic equation to model the spread of TikTok’s
influence.

The paper is organized as follows: Session 2 introduces the preliminaries of the SIR
model and its variants; in Session 3, we propose a SIROmodel to stimulate the spread of
TikTok influence, derive the differential equation of our model, and calculate the basic
reproduction number. In Session 4, we discuss the factor that can determine the R0 and
discuss how to decrease the recommender of TikTok in reality. In Session 5, we draw a
conclusion on the spread of TikTok influence and give some suggestions on the way to
decrease R0 and control the spread of TikTok.

2 Application of SIR and Its Variants to the Spread of TikTok

2.1 SIR

The SIR model is the most fundamental compartment model to model the spread of the
epidemic, from which many other models are derived. It consists of three parts: suscep-
tible, infectious and recovered. Susceptible (S) are the people who have the potential to
be infected by infected individuals. Infected people are those who have been infected
and can infect susceptible individuals. Recovered are the people who have been infected
and become healthy again (Fig. 1).

In this model, susceptible individuals can turn into infectious individuals, and infec-
tious individuals can turn into recovered individuals, while recovered individuals cannot

Fig. 1. The structure of SIR model
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turn into infectious or susceptible individuals, for there is an antibody in their body,
which can prevent them from being infected again. This model can predict the number
of susceptible individuals, infectious individuals, and recovered individuals in a period
[11]. In such a case, the spread of influence of TikTok is similar to the propagation of an
epidemic, because when some people are interested in TikTok, they might recommend
TikTok to their family and friends, who might also recommend TikTok to other people,
which is similar to infected people spreading the virus to other people. Also, if they
get broad with TikTok, they might not use it anymore. Susceptible represent ignorant
people, who haven’t heard about TikTok, and Infectious represent recommender who
get interested in TikTok and keep recommending it to others, Recovered represent indif-
ferent people who lose interest in TikTok. Ignorant individuals turn to recommender at
a rate of, and recommenders turn to indifferent individuals at a rate of Assuming the
recommender is the negative state, and the differential equation can be written as:

dI

dt
= βSI − γI (1)

dS

dt
= −βSI (2)

dR

dt
= γ I (3)

2.2 SICR

The SICR model is a compartment model that builds on the basics of the SIR model. C
represents a carrierwho can carry and spread the viruswithout suffering from the disease,
while S, I andR represent the samemeaning as the SIRmodel. In the spreading of TikTok
influence, C represents the people who don’t use TikTok but keep recommending it to
others. The letter ω represents the rate of infectious individuals turning to carriers, while
the letter ζ represents the rate of carriers turning to infectious individuals (Fig. 2).

Assuming infectious is the negative state, we can derive the differential equation:

dI

dt
= βSI − ωI + ζC (4)

dS

dt
= −βSI (5)

Fig. 2. The structure of SICR model
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Fig. 3. The structure of SEIR model

dR

dt
= γ I (6)

dC

dt
= ωI − ζC (7)

2.3 SEIR

The SEIR model is also a case built on the basic SIR model. In this case, E represents
exposure,who is exposed individualswhohave been infected but are not yet infectious. In
the spreading of TikTok influence, E represents the people who have been recommended
TikTok and use TikTok but do not recommend it to others (Fig. 3).

Assuming infectious is the negative state, the differential equation can be written as:

dI

dt
= εE − γI (8)

dS

dt
= −βSI (9)

dR

dt
= γ I (10)

dE

dt
= βSI − εE (11)

2.4 SIS

Similarly, the SISmodel iswhen there is no immunity to the disease. Such as the common
cold virus, people might have a cold again and again without getting recovered. This
model cannot represent the spread of TikTok influence, because the recommender cannot
turn to ignorant people anymore (Fig. 4).

Assuming infectious is the negative state, the differential equation of it is:

dI

dt
= βSI − γ I (12)

dS

dt
= −βSI + γ I (13)
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Fig. 4. The structure of SIS model

3 The SIRO Model

This chapter can be a generalized case of the previous chapter. In such a case, some
people try to convince other people to give up using TikTok who are like doctors treating
patients in the epidemic. The entire population can be divided into four types: S stands
for people who don’t knowwhat is TikTok (ignorant, similar to Susceptible), I stands for
the people who use TikTok and keep recommending it to others (recommenders, similar
to infected), and R stands for whom indifference to TikTok and do not recommend it to
other or persuade others to not to use TikTok(Indifference, similar to recover), and O
stands for opposer, who have heard about TikTok but keep persuading others to not to
use TikTok [12] (Fig. 5).

In reality, ignorant people might be affected by TikTok recommenders or opposers
and join them, while indifferent people may not affect ignorant people, for they are
not interested in TikTok and persuading others. Also, indifferent people can turn to
recommender or opposer, and recommenders and opposers might turn to indifferent
people, for people’s minds might change at a probability. In this case, I assume the
recommender is the negative state, for the spread of TikTok has many negative effects.
The product of S and I is the random mixing of ignorant people and recommender, and
the product of S and O is the randommixing of ignorant people and opposer [13]. When
ignorant people contact recommenders, the ignorant people will become recommenders
with probability βI . Similarly, when ignorant people contact opposers, they become
opposers with probability βO. The rate of recommenders turning to indifferent people
to TikTok is defined as γ1, The rate of indifferent people turning into recommenders
is defined as γ2, The rate of indifferent people turn into opposers is defined as γ3, The
rate of opposers turn to indifferent people is defined as γ4. As a result, the differential
equation can be written as:

dI

dt
= βSSI − γ1I + γ2R (14)

Fig. 5. Structure of SIRO TikTok influence spreading model
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dS

dt
= −βI SI + βOSI (15)

dR

dt
= γ1I − (γ2 + γ3)R+ γ4O (16)

dO

dt
= βOSO + γ3R (17)

4 Theoretical Analysis

4.1 The Basic Reproduction Number

Inmany epidemiologicalmodels, there is a disease-free equilibriumwhere the population
remains in the absence of disease [14]. In this case, the disease-free equilibrium is where
the population remains in absence of the recommender, by setting R to zero, we can
calculate the Disease-Free equilibrium:

E0 = (S0, 0, 0, 0), so E0 = 1.

Let

F =

⎛
⎜⎜⎝

βSSI + γ2R
0
0
0

⎞
⎟⎟⎠ (18)

V =

⎛
⎜⎜⎝

γ1I
βSSI + β0SO

−γ1I + (γ2 + γ3)R+ γ4O
−β0SO − γ3R

⎞
⎟⎟⎠ (19)

In order to get F and V, we should do the partial derivative of F and V , and F= dF
dI ,

V = dV
dI , so F = βSS, V=γ1 [15].

Evaluating the derivatives of F and V at the disease-free equilibrium point, FV−1

which is the generation matrix, and ρ(FV−1) is the spectral radius of the matrix, which
is the maximum of the absolute values of its eigenvalues. For epidemiological models,
R0 denotes the basic reproduction number, which is the average number of susceptible
people that acquire the disease from one infected person. The greater the value of R0,
the easier an epidemic to outbreak, so the transmissibility of infection can be quantified
by its basic reproduction number. In the spread of TikTok influence, R0 is the number of
ignorant people and indifferent people who turn to recommenders under the influence
of one recommender. R0 is a threshold to determine the popularity of TikTok, for R0
> 1, a recommender will turn more than one ignorant people or indifferent people into
the recommender, so the number of recommenders is likely to increase. By contrast,
when R0 < 1, the transmission from ignorant and indifferent to recommender is likely
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to disappear [16, 17]. The R0 is given by the dominant eigenvalue of FV−1, so R0 =
ρ(FV−1). Then the product of F and V−1 is βSS

γ1
, so the spectral radius is:

ρ(FV− 1) = βSS

γ1
= R0 < 1 (20)

As a result, the disease-free equilibrium is stable if R0 < 1, and unstable if R0 > 1
[15].

4.2 Discussion

Because TikTok will lead to some negative impacts on adolescent, such as anxiety and
some health problems, the recommender of TikTok can be considered as a negative state
in the SIRO model. If R0 is greater than 0, everyone in the society will eventually be
the recommender of TikTok, and if R0 is less than 0, the recommender will be absent in
society. From (20), we can notice that βS and R0 have a linear relationship, while γ1 and
R0 also have a linear relationship. When βS decrease, the rate that ignorant people turn
to recommender will decrease, R0 will decrease, and when γ1, the rate of recommender
turning to indifferent people increase, R0 will decrease. In order to decrease βS , education
should be improved to enhance their judgment skill. Besides, the government should let
people know the harm of TikTok through propaganda to prevent information failure. In
this case, people might not download and use TikTok even though the recommenders
recommend TikTok to them. In order to decrease γ1, the aesthetic education should also
be improved, so people might get broad with TikTok faster, and be interested in other
things which is more meaningful.

5 Conclusion

This paper first does a background survey about TikTok and gives some of the drawbacks
of using TikTok. Then it reviews and discusses some applications of the SIR model and
its variants on the spread of TikTok’s influence. Next, it proposes a newmodel, named the
Ignorant-Recommender-Indifference-Opposer (SIRO) model, to investigate the spread
of TikTok influence, derive the differential equation, and calculate the explicit solution of
R0. Indeed, TikTok is the most famous software around the globe which have gained two
billion downloads so far. However, its negative impact is nonnegligible, for it can cause
many problems to users, especially to adolescents. It costs people time, shapes their
opinions, and impairs their mental and physical health. In order to control the spread of
the influence of TikTok, people should decrease the rate of ignorant people, indifference
people turning to recommenders by improving education and ideology, and the rate
of recommenders turning to indifferent people should be also increased by improving
education on aesthetics. Also, the government should let all people know the harm of
TikTok to prevent information failure by propaganda.
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which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
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provide a link to the Creative Commons license and indicate if changes were made.
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