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1. Abstract

COVID-19 and its impact on dermatological health was reviewed
from theoretical and statistical frameworks in the present study. A
cross-sectional and retrospective work was documented with a se-
lection of sources indexed to Scopus, considering the period from
2019 to 2022, as well as the search by keywords. Approaches were
discussed in order to outline a comprehensive model that consid-
ered the differences between the parties involved, as well as their
relationships in a risk context. The proposal contributes to the state
of the question in terms of the prediction of contingencies derived
from the probability and affectation of dermatological health.

2. Introduction

COVID-19’s illness, first known as nCov-19, is the most im-
portant affection on human health in actual days; which threaten
most of the body homeostasis” scopes, as the dermatological is-
sues. Whilst the COVID-19-associated cutaneous manifestations
have been increasingly reported, their exact incidence has yet to
be estimated, their pathophysiological mechanisms are largely un-
known, and the role, direct or indirect, of SARSCoV-2 in their
pathogenesis is still debated [1]. In the COVID-19 era, dermato-
logical diseases have been limited to associated cases. Thus, one
indicator of COVID-19 was a rash or hives [2]. At the beginning
of the pandemic, the symptoms shared with other diseases such
as the influence led to the need to identify the most frequent and
common symptoms. The rash or urticaria was a symptom from
which the contagion and disease by the SARS CoV-2 coronavirus
was inferred.

In this scenario of lack of information and unhealthy conditions,
hives or rash were considered as symptoms of COVID-19 in young
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people more than in adults and the elderly [3]. The importance of
associating this symptom with the pandemic consisted in that from
visible symptoms massive contagions or community transmis-
sion of the coronavirus would be anticipated. In an environment
of scarce information and imprecise data, dermatological diseases
emerged as the visible part of the pandemic, although limited to
the youth sector. Consequently, the proposals for the description
and explanation of the effects of the pandemic on dermatological
health were more visible at the beginning. In this context, the ob-
jective of this work was to specify a model for the study of the po-
tential effects of dermatological contagion of the pandemic when-
ever it was possible to associate urticaria or rash with COVID-19.

What is the community transmission model of the pandemic clos-
est to symptoms of urticaria or rash in students at a public univer-
sity in central Mexico? The premise that guides this work suggests
that dermatological health is embedded in the pandemic through
the dissemination of cases, inhibiting a prevention campaign [4].
In this sense, hives or rash may not be indicators of COVID-19 but
are associated with the pandemic as a social amplification of risks.
Thus, the equation that best explains this case of disseminated mis-
information in students who believed they had COVID-19 from
hives or rash will be: 1) the formulation that includes the influence
of the media; 2) the equation that relates the informative variables
with the findings of the community transmission of COVID-19; 3)
the model that explains the effect of fake news on youth audiences.
Multiple skin manifestations have been described in patients with
confirmed or suspected severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) infection; including morbilliform rash;
urticaria; pernio-like, acral lesions; livedo-like, vascular lesions;
and vesicular, varicella-like eruptions [5-7]. Reported the histo-
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pathological examination of COVID-19-related cutaneous lesions,
where they can be seen some dermatologic affections like: mac-
ulopapular eruptions, varicella-like papulovesicular exanthems,
urticarial lesions, papulovesicular exanthema, acral chilblain-like
lesions, livedoid lesions (livedo reticularis/racemosa-like pattern),
purpuric “vasculitic” pattern, pityriasis rosea-like lesions, Kawa-
saki-like lesions, subcutaneous lesions and pustular lesions.

3. Theory of Dermatological Health

The theoretical frameworks that explain the community transmis-
sion of COVID-19, particularly those theories that anticipate the
effects of the pandemic on dermatological health suggest: 1) the
media can influence the decisions and actions of audiences; 2)
hives and rash are associated with COVID-19 through testimo-
nials rather than research; 3) the dissemination of personalized
reports on dermatological health associated with COVID-19 am-
plified the pandemic. The theory of risk amplification suggests that
the pandemic is represented by the information available in the
media rather than on social networks [8]. In this sense, derma-
tological health is an area affected by the health crisis. The testi-
monials that were promoted on electronic networks amplified the
perception of the risk of the users of Facebook, Twitter, Instagram,
YouTube, Tok-Tok and WhatsApp. As cases of urticaria or rash
are disseminated on the networks, the perception of risk emerges
that associates these symptoms with COVID-19. As young people
are those who deal with cases of dermatological health linked to
the pandemic, the use of the devices is intensifying. Exposure to
risks in young people can be seen from the intensive use of mo-
bile devices. From the perspective of the social networks framing,
the pandemic is a multidimensional phenomenon, but guided by
the leaders of Facebook, Twitter, Instagram, YouTube or Tik Tok
compared to opinion leaders, communicators and columnists. In
the case of the cases of hives or rash that were associated with
COVID-19, the framing reduced this question to a symptom [9].
Consequently, the pandemic was visible during the convergence
of scarce information about the coronavirus and the proliferation
of cases of dermatological affectation. The amplification and fram-
ing of risks that associated dermatological health with COVID-19
can coexist. The dual-stream perspective warns that social media
can spread cases of rashes and hives, while reducing symptoms
of reddening of the skin or itching of the skin. In both cases, the
dual flow emerges when opinions underlie both amplification and
framing of risk.

4. Studies of Dermatological Contamination

Based on the amplification of the risk, the informative framing
and the double flow of communication, studies of dermatologi-
cal health associated with the pandemic have established: 1) the
prevalence of cases of urticaria and rash over other cases of symp-
toms associated with COVID -19 as oxygenation in the blood; 2)
the amplification of the risk in coexistence with the informative
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framework and the double communication between the interested
parties; 3) dermatological health as a representation of the pan-
demic in Internet users. In the context of the pandemic, studies on
the prevalence of urticaria and rash as indicators of COVID-19
are scarce, but before the pandemic, there are studies in which
symptoms are associated with diseases. This is the case of can-
cer, which is associated with various symptoms that Internet users
have spread on electronic networks as risk factors. Most common
are solutions for cancer or any other terminal and fatal disease. In
fact, as the symptoms are frequent, they are linked to diseases. The
more lethal and common the diseases, the greater the association
with remedies or preventive strategies. In the case of the pandemic,
the novelty is that the health ministry’s oversaw spreading its low
lethality [10]. In addition, the ministers of health also disseminated
opinions that the pandemic would affect a low percentage of the
population. Or else, the control of the health crisis based on strate-
gies of confinement and distancing, followed by immunization and
deconfinement. The studies warn that these public health strategies
reflect the scarcity of scientific information on the pandemic.

Regarding the incidence of testimony disseminated on social net-
works regarding the representation of COVID-19 in Internet users,
the studies suggest that Facebook is more influential than Twit-
ter when it comes to legitimizing a health policy or strategy [11].
Consequently, testimonials will affect the decisions and actions of
audiences more if they are reproduced on Twitter with a preventive
orientation against their dissemination on Facebook as evidence
of public health. In the nineties, the studies that demonstrated the
incidence of communication with images versus discourses were
classic [12]. Since then, research has been consistent in clarifying
that images have a greater impact than data, but it is narratives that
allow an image of deteriorated or consolidated health. COVID-19
is a disease that does not have a representation. Even the coronavi-
rus is considered invisible, but deadly. The association of hives or
rash with COVID-19 represents a representation of the pandemic.
Studies on immunization suggest that SARS CoV-2 is closely as-
sociated with vaccines as an image of the public administration of
the pandemic, communication and risk management.

5. Mathematical Models of Public Health

This section includes the equations developed to explain the dis-
semination of testimonials on social networks, as well as the rep-
resentation of COVID-19 as a contextual problem [13]. In allusion
to the narratives that the coronavirus is an instrument of manip-
ulation of Internet users, the models suggest that it is an integral
problem beyond dermatological health. In this way, the theory of
risk amplification is complemented by the exponential growth of
infections model by stating that the pandemic is immeasurable, un-
predictable and uncontrollable once it exceeds a threshold of risk
permissible for the community [14]. In the same sense, the logistic
model would be associated with the amplification of risk when the
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testimonials disseminated on social networks exceed the official
conferences. The growth of cases of urticaria and rash associated
with COVID-19 from social networks would warn of a phenom-
enon that can be explained from the logistics function. However,
both exponential and logistic function models when associated
with risk amplification limit their explanation of the parties in-
volved [15]. The predator and prey model reveal a competition
for the scarcity of information. In this way, Internet users are prey
to predators or influencers who reduce the pandemic to somatic
symptoms. The commensalism model is associated with the theory
of framing since, mediately, bullies or aggressors spread dermato-
logical health as a preamble to COVID-19. The reduction of the
pandemic to testimonials about COVID-19 conditions is a media
frame that affects the decision and action of the Internet user.

6. Exponential Function Model

In the family of models that explain complexity, the exponential
function attempts to predict the increase in cases in the short term.
In this sense, the few testimonies related to dermatological affecta-
tions by COVID-19 would favor a complex quantitative phenome-
non. the exponential function would be a first approximation to the
emergence of a community transmission problem that is dissem-
inated on social networks. Sureda and Otero (2013) suggest that
the first question to be resolved in the analysis of the exponential
function is the relationship between operative invariants and rep-
resentation systems. In the learning of knowledge disseminated in
social networks, the exponential function is a representation of the
immediate future.

Miatello & Tirao (2021) suggest graph of a function that satisfies

the differential equation =  28=

kP, were: P = Population (de-
pendent variable), t = Time (iﬁ(riependent variable) and k = con-
stant of proportionality (parameter). Enter the rate of population
growth and its size. The population growth rate P is the derivative
27 Since it is proportional to the population, it is expressed as the

ﬁfoduct kP. In this way:

j_iz kP,o’P'=kP 0’ P = kP

gr= kP for some constant k

dr=0, if P=0

P (t) = 0. consequently, k> 0 and (Pt 0)> 0, at time t &t o and the
population is growing. P (t) becomes larger, so it &r increases
(Trejo & Ferari, 2018). From the exponential function, the diffu-
sion of cases of dermatological effects by COVID-19 would be
considered as a field of representation in the learning of the pan-
demic.

7. Logistic Function Model

[16] warn that the logistic function is used to predict the reconfig-
uration of processes, considering a prolonged exposure to risks.
Tsoularis (2001) points out that exponential growth reaches a sat-
uration point, allowing it to be anticipated from a logistic func-
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tion. Thus, the exponential function precedes the logistic function,
and this precedes an inflection distribution. The complexity to
be explained is that the distribution relaxes, and the exponential
function can no longer predict its growth, but the logistic function
adjusts to this trend. Therefore: t = time (independent variable), P
= Population (dependent variable), k = coefficient of the growth
rate for small populations (parameter), N (it will be called bearing
capacity) and P (t) grows if P (t) <N, if P (t)> N is decreasing.

e ) dr
2 ¥in this second model if P> N. it <0

drF
2r = kP, we add “something” close to 1, if P is small

% = k (something)
P (something) = (1 — 2} P't) = kP (1 -%)

N
P (t) it is the internauts population, K is the growth coefficient of
the population. N they are the conditions (carrying capacity) of the

school in which the children interact. P internauts.

2-i(1-2)

Hosmer et al., (1991) note that the logistic regression model is
suitable for establishing peer influence. It means then that the pre-
diction of the incidence of cases presented as a trend of derma-
tological contamination by COVID-19 can at least be described
from the logistical function and thus explain the incidence of the
networks that disseminated testimonials among young people.

8. Prey-Predator Model

Abdulghafour & Naji (2018) suggest that the predator versus prey
model includes healthy prey and prey infected and vulnerable to
the predator. That is, unlike the exponential and logistical function
that explain the trend and saturation of testimonials disseminat-
ed on networks, the predator and prey model distinguish between
persuaded Internet users in relation to Internet users who dissem-
inate and process the testimonials. In other words, the effects of
COVID-19 on dermatological health in adolescents and young
people can be explained from the predator and prey function. In

ds— 5 B5P
ip

Py GSF —YF

P is the number of children employed, S is the number of children
susceptible to being infected by lice, dP / dt and dS / dt represent
the growth of the two populations over time, ¢ represents time;
o, p,yand o are parameters that represent the interactions, a.. Co-
efficient of the growth rate, /5: proportionality constant, Y Coeffi-
cient of the reduction ratio of carriers and J: proportionality con-
stant [17,18]. Propose that the specialized predator promotes a re-
distribution of the relationship with the prey regardless of whether
it is infected or not. In other words, the generalist predator that
seeks its survival is more prone to a risky scenario. In contrast, the
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specialized predator is rather suitable in an equilibrium scenario.
Therefore, the dissemination of testimonials on networks obeys a
stable scenario in which influencers are specialized predators com-
pared to general Internet users who emerged from the pandemic.

9. Model of Disease Spread

Smieszek (2009) warns that community transmission of a conta-
gion is not constant. In this sense, the exponential, logistic and
predator prey functions do not allow us to observe the variations
that inhibit the pandemic. The community transmission model pro-
poses a heterogeneity and intensity of cases. The testimonials dis-
seminated on social networks have a differential impact on Internet
users. Influencers follow diffusion strategies that are not constant
and promote non-homogeneous effects with discontinuous intensi-
ties. Therefore: (S) influencers, (Z) internauts, ({). population, (R)
social network, () parameter.

5 =I — BSZ — &5

Z"=BSE — R — aSZ

R = &5+ aSZ —IR

(BN) network influencers, N is the total internauts, (Y / N) proba-
bilities that a random contact (BN) (S / N) Z = SZ

Karlsson and Rowlett (2020) warn that containing the spread of
a disease comes at a cost to the parties involved. The speed with
which the information is disseminated determines the decision and
action to spread or avoid contagion. Therefore, the dissemination
of testimonials regarding the effects of COVID-19 on local derma-
tological health depends on access to information and the process-
ing of data in prevention strategies.

10. Complex Contagion Model

Alison et al., (2010) demonstrated that the spread of specific cases
leads to the increase in more cases. As the pandemic intensified,
its effects on dermatological health also increased. These relation-
ships varied based on emotions. The exponential function, logis-
tics, predator prey and community transmission had not included
the difference between the official propagation systems versus
emergent or collateral events. In the basic transmission model, the
comparison of other processes adjacent to the pandemic was seen
as a differential covariate.

Z / N probability random contact

(aN) (Z/N) S=0aSZ

S +Z +R =11

S+Z+R—

Ast— oo, if [T #0. Hence, S — oo,

[M=6=0.

Adjusting the differential equations equal to 0 we have:
-BSZ=0

BSZ +(R-aSZ=0
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aSZ-CR=0
From the first equation, we have either of the two S =0 or Z = 0.

So, this follows the form S = 0 with this we get the pietistic equi-
librium.

(87 Z’ R) = (0’ Z’ 0)
When Z = 0, we have the lice-free equilibrium.
(S, Z,R)=(N,0,0)
These equilibrium points show that, regardless of their stability.
—BZ —B5 0
f=(_.'3'3—n2 B —aS )
ok as —{

J(N.0,0) = (n BN —aN { )
0 aN —

det. (] — A = —A{2" + [{ — (8 — a)N]A — BIN}

—BZ 0 0
;{u.z.n]=(_ﬁz—nz 0 g')
aZ 0 —

det.(J — A} = —A(—BZ — A)(—{ - 1)

We will refer to this as the SIZR model. The model is given by

§ =1 —pBSZ - &5

I" =@SZ — pl — &1

£ =pl+ R — aSZ

R =85+ 68l4+ aSZ — IR

If IT # 0, a short period of time and therefore IT=06 = 0. when we
set the previous equations to 0, we obtain either S =0 or Z =0 from

the first equation. It follows once more from our analysis of the
basic model that we achieve equilibrium:

Z=0= (S,I,Z,R)=(N, 0, 0, 0)
S=0~ (S,1,Z,R)=(0,0,Z,0)

—8Z 0 —BS 0]
_|BZ —p pB5 D
I= —aZ p —a5 {
aZ ] as -
r—1 0 —gN 0
B 0 —p-1 8N 0
det(J(N.0.0.0) — AI) = det 0 , —al — 1 ¢
L D 0 aN (-1
—p—1 BN 0
=—Adet| p —al — 4 ¢
0 alN —{—4

—A[-2* = (p + { + alN)A* — (paN + p{ — pBN)A + p{AN]
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Where: > 0, first we have: it has an eigenvalue with a positive

—BZ -1 0 0 0
BZ  —p—1 O 0

det(J(0,0,2,0) —AI) = det | _ . P -2
ol 0 0 (-4

The eigenvalues are therefore A = 0, -Bz, -p.

Esprague & House (2017) distinguish between a basic and a com-
plex contagion. The explanation for lagging cases is the difference
between basic spread versus a complex structure of contagions.
Influencers asymmetrically affect Internet users, causing hetero-
geneous effects.

11. Dermatological Effect Model

[16-30] warn that in the face of the pandemic, dermatological
health professionals when reconverting themselves for COVID-19
care led to a shortage and low quality of service. They also show
that the scarcity and unhealthy situation differentially affected
the groups based on their age, income and race. The effects of
COVID-19 on dermatological health generated more differences
between the groups. The exponential and logistic functions did not
account for these asymmetries because they focused on the homo-
geneity and symmetry of the relationships between influencers and
Internet users.

§ = —pBSL—85+cZ

I" =BSZ — pl — &1

£ =pl+ R — aSZ —cZ

R =85+ 681+ aSZ — IR

, we now have the possibility that an endemic equilibrium (S, I, Z,
R) satisfies:

—BSZ4+cZ=10
BSZ —pl =0
pl+ iR —aSZ—cZ=10
aSZ— 7R =10
c C o
=(=.-Z, i =2
(S, 1, Z,R) G %)
BE 0 —-f5+c¢ 0
J= BZ -—p B 0
T |-eZ p —aS-c¢
el 0 as -
gz 0 0
BZ  —p £ 0
ac _
det(J(5.I.Z.R) — Al) =det |—aZ p -5 ¢
- wc B
o 3 =
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—p c 0
xc a
= —@z-nde|? "B ° ¢
o L
8 :
. ac . {ec  poc
= —(pz-1{-2 [A-+(_.:=+—+c+n;];l+—+—+p;+cg]}
B8 B B
S =I-pSI—85 t=t,
I"=BSZ+IR—aSZ t=t,
R =05+aSI-TR tZt,

The predator prey function noted differences, but not due to the
socioeconomic and educational conditions of the parties involved.
The community transmission function, basic and complex ex-
plained constant or covariable contagions, but the model of der-
matological effects found that the pandemic affects the interested
parties asymmetrically.

12. Discussion

The contribution of this work to the state of the question lies in
the review and discussion of models for the study of the effect of
COVID-19 on dermatological health. Based on considering that
dermatological health is the product of the surrounding informa-
tion in the media and social networks, the models that dermatolog-
ical science has proposed to explain the incidence of COVID-19 in
Internet users were traced. The works that allowed the discussion
of the influence of testimonials disseminated on YouTube, Face-
book, Twitter, Instagram, Tik-Tok and WhatsApp were reviewed.
The content of the testimonials included cases in which influenc-
ers indicated that the hives or rash emerged at the same time as
other symptoms associated with COVID-19. The dissemination
of these testimonials was analyzed from models under theoretical
assumptions of risk amplification, informative framing and double
informative flow.

In relation to the theories that explain the influence of the pandemic
on dermatological health through information trends in social net-
works, the present work corroborates the assumptions. The mod-
els explain the impact of testimonials on perceived dermatological
health. The theory of risk amplification shares with the exponen-
tial, logistics, predator prey and community transmission function
the emergence of influencers in electronic networks during the
pandemic. The perspective of the media framing combines with
the logistical function the breaking point that can be established
from the informational or distributive saturation. The double flow
approximation coincides with the predator prey function in terms
of the zero-sum interaction. The community transmission function,
antecedent to the complex function and effects on dermatological
health, is consistent with the theory of risk amplification in terms
of the asymmetry between the parties in the face of the pandemic.
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The differences between influencers and Internet users regarding
the impact of the pandemic on their dermatological health reveal
the emergence of a contagion. The basic and complex function
showed that these differences correspond to sociodemographic,
economic or cultural factors. The amplification of risk in this sense
warns that in uncertain scenarios, risks impact the interested par-
ties asymmetrically. The research lines concerning the prediction
of self-care in the face of the pandemic and based on the informa-
tion disseminated on social networks will allow anticipating risk
scenarios. The explanation of the differences between influencers
and Internet users in the face of the pandemic will allow building
a public agenda. The topics and axes of discussion related to the
effects of anemia on dermatological health will guide the public
agenda towards governance.

13. Conclusion

Facing SARS-COV-2 (new coronavirus) has been challenged the
humanity. That virus which primary was identified as severe acute
respiratory problem, added other health’s problems like those in
the dermatologic scope. Different models to explain impact on per-
ceived dermatological health’s issues, provide correlated informa-
tion which states informational or distributive saturation as well
as zero-sum interaction. Shown model help on the prediction of
self-care, when facing the pandemic scenario, collaborating on the
pathway by public scope. The effects of the pandemic on derma-
tological health have been explained from theoretical, conceptual
and empirical frameworks. From the relationship between influ-
encers and Internet users, the phenomenon is considered emer-
gent. That is, the risks associated with COVID-19 are assumed as
probable if they are disseminated by influencers and are directed
at Internet users with a sociodemographic, economic and cultural
profile oriented to the intensive use of social networks. Theoretical
approaches when linked to statistical models allow the explanation
of the phenomenon. Study lines related to the integration of theo-
ries and models will anticipate risk scenarios.

References

1. Ahmed Sami Abdulghafour, Raid Kamel Naji. A Study of a Diseased
Prey-Predator Model with Refuge in Prey and Harvesting from Pred-
ator, Journal of Applied Mathematics. 2018; 17: (1).

2. Banerjee, Malay, Nayana Mukherjee, Vitaly Volpert. Prey-Predator
Model with a Nonlocal Bistable Dynamics of Prey Mathematics.
2018; 6 (3): 1-41.

3. Buster KJ, Stevens, EI, Elmets CA. Dermatologic health disparities.
Dermatologic clinics. 2012; 30(1): 53.

4. Claudia R, Schneider, Sarah Dryhurst, John Kerr, Alexandra LJ,
Freeman, Gabriel Recchia. (2021) COVID-19 risk perception: a lon-
gitudinal analysis of its predictors and associations with health pro-
tective behaviours in the United Kingdom, Journal of Risk Research.

2021; 24: 294-313.

5. Despard M, Chowa G. Social workers ‘interest in building individ-

http://www.acmcasereport.com/

10.

13.

15.

16.

17.

18.

19.

20.

21.

22.

Research Article

uals’ financial capabilities. Journal Financial Therapy. 2010; 1(1):
23-41.

Farinde A, Gable K. Interprofessional practice approach between
social work and pharmacy. International Journal Social Work. 2014;
1 (1): 70-77.

Feldman SR, Freeman EE. COVID-19: Cutaneous manifestations
and issues related to dermatologic care. 2021.

Genovese G, Moltrasio C, Berti E, Marzano AV. Skin Manifesta-
tions Associated with COVID-19: Current Knowledge and Future
Perspectives. Dermatology. 2021; 237: 1-12.

Hill AL, Rand DG, Nowak MA, Christakis NA. Infectious disease
modeling of social contagion in networks. PLoS computational bi-
ology. 2010; 6(11): €¢1000968.

Hopfer S, Fields EJ, Lu Y, Ramakrishnan G, Grover T. The social
amplification and attenuation of COVID-19 risk perception shap-
ing mask wearing behavior: A longitudinal twitter analysis. PLOS
ONE. 2021; 16(9): ¢0257428.

Hosmer DW, Taber S, Lemeshow S. The importance of assessing
the fit of logistic regression models: a case study. American journal
of public health. 1991; 81(12): 1630-1635.

John Fellenor, Julie Barnett, Clive Potter, Julie Urquhart, JD Mum-
ford. The social amplification of risk on Twitter: the case of ash
dieback disease in the United Kingdom, Journal of Risk Research.
2018; 21: 1163-1183.

Karlsson CJ, Rowlett J. Decisions and disease: a mechanism for the
evolution of cooperation. Sci Rep 10. 2020; 13113.

Materassi M. Some fractal thoughts about the COVID-19 infection
outbreak. Chaos, Solitons & Fractals: X, 4.

Medlock KB, Temzelides T, Hung S. COVID-19 and the value of
safe transport in the United States. 2021; 21707.

Mendizabal-Ruiz, Gerardo. A Method for Evaluating the Risk of
Exposure to COVID-19 by Using Location Data. Revista mexicana
de ingenieria biomédica. 2021; 42(1): e1661.

Miatello R, Tirao P. Una introduccién a las funciones exponenciales
y logaritmicas. Revista De Educacion Matematica. 2021; 20 (2):
1-10.

Mohseni Afshar Z, Babazadeh A, Hasanpour A, Barary M, Sayad
B, Janbakhsh A. Dermatological manifestations associated with
COVID-19: A comprehensive review of the current knowledge.
Journal of medical virology. 2021; 93(10): 5756-5767.

Ramirez-Valverde G, Ramirez-Valverde B. Modelo estadistico para
defunciones y casos positivos de covid-19 en México. EconoQuan-
tum. 2021; 18(1): 1-20.

Reich K, Sinclair R, Roberts G, Griffiths, CE, Tabberer M, Barker
J. Comparative effects of biological therapies on the severity of skin
symptoms and health-related quality of life in patients with plaque-
type psoriasis: a meta-analysis. Current medical research and opin-
ion. 2008; 24(5): 1237-1254.

Reid P. The purpose of a school of social work. An American per-
spective. Social Work Education. 2006; 25 (5): 461-484.

Ribot Reyes, Victoria de la Caridad, Chang Paredes, Niurka,
6



Volume 9 Issue 12 -2022 Research Article

Gonzalez Castillo, Antonio Lazaro. Efectos de la COVID-19 en la
salud mental de la poblacion. Revista Habanera de Ciencias Médicas.
2020; 19; €3307

23. Rodelo FV. El framing sobre la pandemia de Covid-19 y sus factores
indicadores organizacionales. Cuadernos.Info. 2021; (50); 91-112.

24. Smieszek T. A mechanistic model of infection: why duration and in-
tensity of contacts should be included in models of disease spread.
Theor Biol Med Model. 2017; 6: 25.

25. Sprague DA, House T. Evidence for complex contagion models of
social contagion from observational data. PloS one. 2017; 12(7):
¢0180802.

26. Stanley Chibuzor Onwubu, Phumlane Selby Mdluli, Shenuka Singh,
Obiora Cornelius Collins. The Application of the Logistic Equation
Model to Predict the Remineralization Characteristics of Desensitiz-
ing Paste, International Journal of Dentistry. 2019.

27. Sureda, Py Otero MR. Estudio sobre el proceso de conceptualizacion
de la funcion exponencial. Educacion Matematica. 2013; 25 (2): 89-
118

28. Torres Lescano, JP, Artefio Ramos R, Ortiz Coloma, HP, Zabala
Machado ME. Educacion via streaming: una alternativa para la so-
cializacion de investigaciones en tiempos de la pandemia de Covid
-19. Revista Boletin Redipe. 2021; 10(9): 358-370.

29. Trejo M, Ferrari, M. Desarrollo del pensamiento covariacional en es-
tudiantes de nivel medio superior. El caso de la funcion exponencial.
Matematica Educativa. 2018; 3 (1): 36-58

30. Tsoularis A. Analysis of logistic growth models. Research Letters in
the Information and Mathematical Sciences. 2001; 2 (1): 23-46.

http://www.acmcasereport.com/ 7



