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In this work, new cases and daily deaths of the COVID-19 pandemic affecting Cuba so far in the year 2021 were modeled. Math-

ematical models were obtained by means of the methodology of Regressive Objective Regression (ROR), which explains their behav-

ior, depending on 105 days in advance, a parameter which is related to a delay of 4 months. A long-term prognosis was performed,

which allows taking measures in clinical services to reduce deaths and complications in patients with COVID-19. It is concluded that

COVID-19, despite being a new disease in the world, can be predicted 105 days in advance by means of ROR mathematical modeling,

which allows reducing the number of deceased, severe, and critical patients for better management of the pandemic. The tendency of

the disease is on the rise, so the management, monitoring, and control of the disease should continue to be taken to the extreme, as

established in the medical protocols. An accumulated number of 1000 deaths could be reached by August 19, 2021, and 500 deaths

by April 15, 2021, according to the models run.

Keywords: Cuba; COVID-19; New Cases; Deaths; Long Term Prognosis; Regressive Objective Regression

Introduction of Medicine stated: “Whoever wishes to follow precisely the science

The importance of climate on human well-being was recog-
nized since ancient times [1,2]. The relationship between man and

climate was defined by Hippocrates (460 years BC) [3]. The Father

undergo changes”.

of medicine, must take into account what effects each season of the
year may produce, for the seasons are not similar, but vary. There-

fore, seasonal diseases of man, such as his digestive complaints,

Citation: Rigoberto Fimia Duarte,, et al. “Forecast of New and Deceased Cases of COVID-19 in Cuba with an Advance of 105 Days". Acta Scientific

Veterinary Sciences 3.7 (2021): 31-36.



Forecast of New and Deceased Cases of COVID-19 in Cuba with an Advance of 105 Days

Acute respiratory infections (ARI) represent the leading cause
of morbidity in the world [2,4,5], where the most frequent cause
of health services utilization in all countries; between 30 and 50%
of children’s visits to health facilities and between 20 and 40% of
pediatric hospitalizations in most developing countries [5,6]. It is
estimated that a child in an urban area suffers from five to nine epi-
sodes of ARI per year during the first five years of life. It is also the
most common cause of mortality in children under five years of age
in the developing world [5-8]. Acute respiratory infection is one
of the most frequent causes of morbidity in the province of Villa
Clara, with a higher incidence in the municipalities of Remedios,
Ranchuelo, and Placetas [9,10].

The current situation that the planet is experiencing due to the
new coronavirus, is one more trigger, the product of multiple fac-
tors, with a high share derived from anthropogenic activity [11,12].
Two major epidemics have been described, severe acute respira-
tory syndrome due to coronavirus (SARS-CoV) in 2002 and the
Middle East respiratory syndrome (MERSCoV) in 2012, until SARS-
CoV-2 or COVID-19 (from Coronavirus Infection Disease) appeared
in China in December 2019, hereafter referred to in this article as

coronavirus [13-15].

Global epidemiological studies of coronavirus (CoV) over 15
years have shown that bats in Asia, Europe, Africa, America, and
Australia harbor a wide variety of viruses, which harbor and
spread these infectious agents quite easily, increasing their ability
to transmit [16-18].

Several models and methodologies have been applied in the
study, analysis, and modeling of COVID-19 in the world, among
which the following stand out: Ordinary Differential Equation of
First Order (EDOPO), linear type; Simple linear Regression model;
Generalized Logistic Growth Model (GLM); Structured Suscepti-
ble-Exposed-Infected-Removed (SEIR)/SEIR model; the Bayesian
Probability Mathematical Model; SIRD model; Conceptual Model
and the Simulation Model, among many others [19-25]. By virtue
of this, it is important to estimate the trend in the behavior of the

epidemiological curve of the COVID-19 pandemic [23-26].

Aim of the Study

The aim of this study was to mathematically model the behavior
of new and deceased cases of COVID-19, as well as to predict, 105

days in advance, the confirmed cases in Cuba.
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Materials and Methods

Data collection

For this work, we used pandemic data on new and deceased
cases in Cuba taken from Cuban television and radio since the pan-
demic began in March 2020. By the end of March 2020, 424 people
had died in Cuba due to COVID-19 and a total of 1051 cases were
reported on March 31.

ROR model

The prognosis was performed using the methodology of Re-
gressive Objective Regression (ROR), which has been implemented
in different variables such as viruses circulating in Villa Clara prov-
ince [10]. A very long-term forecast was performed until August
31, 2021, with data were taken until March 6, 2021.

In this methodology, the dichotomous variables DS, DI, and NoC
must first be created, where: NoC: Number of cases of the base (its
coefficient in the model represents the trend of the series). DS =1,
if NoC is odd; DI = 0, if NoC is even, and vice versa. DS represents a
sawtooth function and DI this same function, but in inverted form,
so that the variable to be modeled is trapped between these pa-
rameters and a large amount of variance is explained [27]. All the
data processing was carried out with the help of the SPSS statistical
package, Version 19, from the IBM company.

The ROR methodology consists of several steps [10,28] and al-
lows not only to mathematically model the larval densities of mos-
quitoes, as well as the population dynamics of mollusks but goes
further (possibility of modeling infectious entities of different eti-
ologies, such as the HIV/AIDS, Cholera, Influences, Acute Respira-
tory Infections (ARI), Acute Bronchial Asthma Crises (CAAB), Fas-
ciolosis, Angiostrongylosis and even, in the estimation of the length
and area of the universe, monthly forecast of rainfall and extreme
temperatures, the prognosis of meteorological disturbances/hur-
ricanes, prediction of the latitude and longitude of earthquakes,
the search of information in white noise, modeling of the equiva-
lent effective temperature (TEE) and atmospheric pressure (PA)
to the own electricity consumption of a municipality, province or
nation [29-34].

Results

The following are the results obtained for the first days of Au-
gust according to the ROR methodology. It can be seen how the
autocorrelation functions (ACF) reach the point of change to zero
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during the 105-day delay (Figure 1). Future work should include
some meteorological variables, specifically temperature and hu-

midity.

Figure 1: Significant lags for new data confirmed by COVID-19 in
Cuba.

(Note lag 105 as very significant as the pattern is repeatable)

In table 1, a summary of the model obtained, explains 94% of
the variance, with an error of 123 cases, as it is a model used for
the long term the Durbin Watson statistic is small, which allows

introduction in the future model more independent variables if

necessary.
Model R R Adjusted | Standard | Durbin-
square? | R-square | errorof | Watson
estimation
1 9402 .884 .872 122.9537 419

Table 1: Summary of model® <.

a. Predictors: Step325, Step324, Step320, Step314, Step313,
Step303, Step302, Step301, Step323, Step322, Step161, Stepl62,
Step152, DS, DI, Lag105News, NoC.

b. For regression through the origin (the model without inter-
cept), R-squared measures the proportion of the variability in the
dependent variable about the origin explained by the regression.
This CANNOT be compared to R-squared for models that include

intercept.
c. Dependent variable: News.

d. Linear regression through the origin.

The model obtained in table 2 has a positive trend significant
at 100% as well as the lag parameter 105 (Lag105 New), with this
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result we can go in the forecast 105 days into the future of the pan-
demic. The Step variables are cases that contribute variance to the
model, and although some are not significant we prefer to leave
them in the model because in previous short-term models they

were significant.

Model Unstandardized | Standardized t Sig.
coefficients coefficients
B Standard| Beta
error
1 DS -535.698 | 30.655 -1.102 -17.475| .000
DI -536.639 | 30.478 -1.104 -17.608| .000
Tendency| 2.987 141 1.939 21.261 | .000
Lagl105 3.836 455 .369 8.432 | .000
News
Step152 | 98.817 |123.893 .021 .798 | 426
Stepl62 | 35.924 |123.860 .008 290 | 772
Step161 | 59.662 [123.835 .013 482 | 631
Step322 | 291.624 [124.914 .063 2.335 | .021
Step323 | 292.166 |124.741 .063 2.342 | .020
Step301 | -323.676 |124.487 -.070 -2.600 | .010
Step302 | -318.030 |124.417 -.069 -2.556 | .011
Step303 | -208.959 |124.385 -.045 -1.680 | .095
Step313 | 112.513 |124.506 .024 904 | .368
Step314 | -255.206 |124.565 -.055 -2.049 | .042
Step320 | 130.253 |124.779 .028 1.044 | .298
Step324 | 19.863 |125.082 .004 159 | .874
Step325 | 24.280 |124.894 .005 194 | 846

Table 2: Coefficients®".
a. Dependent variable: News.
b. Linear regression through the origin.
The 105 days ahead forecast is shown in figure 2, a significant
increase in cases can be seen. If the trends of this model were to

continue and the pandemic is not managed with severe measures,

this would be an unfavorable scenario for decision-makers.

Figure 2: Forecast of new cases for Cuba according to ROR
methodology.
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Deaths were also estimated according to the calculations of ex-
pected new cases, with deaths increasing by more than 6 per day
(Figure 3).

Figure 3: Expected deaths taking into account long-term

prognoses of new cases.

A cumulative number of 1000 deaths could be reached by Au-
gust 19,2021, and 500 deaths by April 15 according to the running
models (Figure 4).

Figure 4: Accumulated predicted deaths based on new cases

estimated by the ROR model 105 days in advance.

Discussion

By including the delay in the series, an advance in the progno-
sis is obtained, a result that coincides with that obtained by other
authors in a study for acute respiratory infections four months in

advance and its relationship with the “El Nifio” event (ENSO) for
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the province of Villa Clara [35], although the 105 days correspond
here to three months and 15 days, so we believe that this delay can
be considered correlated with the four months since COVID-19 is
classified as an ARI and in published works, we have worked with
monthly data [27,36,37].

The meteorological variables: ambient temperature and relative
humidity turned out to be those most related to the decrease and
increase of ARI cases, which agrees with results obtained by other
authors in this regard [38-42] and even, for other infectious enti-
ties, groups of organisms and disasters of natural origin [43-45].
In order to predict severe cases of ARI, the value of the minimum
temperature, which explains 90.3%, should be taken into account
as a predictor, since as the minimum temperature increases by 1°C,
this causes severe cases to increase by 2.3 cases, which is very im-

portant in the management of the pandemic [13,35,36].

It is interesting to note that the ROR methodology explains 9 to
10% more variance than any other existing model [22,28,38,46],
by extracting information on white noise, unfortunately, due to the
pandemic itself, which imposes mobility and resource constraints,
it is impossible to run other models, but it would be very inter-
esting in the future to compare these results with other prediction

models.

Conclusion

It is concluded that COVID-19, despite being a new disease
in the world, can be predicted 105 days in advance by means of
mathematical modeling ROR, which allows to reduce the number
of dead, severe, and critical patients for better management of
the pandemic. The tendency of the disease is on the rise, so the
management of the disease should continue according to medical
protocols in line with the evolution of the pandemic worldwide, al-
lowing medical personnel who deal directly with these patients to
make timely decisions in order to save a greater number of lives.
This conclusion allows researchers in other countries to use the
105 days discovered in our research to be able to anticipate the
expected and to have an arsenal of measures to control the causes
of deaths and to be able to measure the effectiveness of the medical

services of each country.
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