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Abstract

Introduction: SARS-CoV-2 is an infectious, viral, and contagious disease in which most patients present a mild respiratory 
condition whose recovery is autonomous and guided by the immune system itself. 
Objectives: The objectives of this research were to evaluate the immune system, the vaccination doses administered to the 
inhabitants of the parish of El Recreo, located in the Duran Canton of the Province of Guayas (Ecuador), according to age 
groups and gender, the vaccination coverage and the incidence of new diseases in the population under study. 
Material and Methods: This was a descriptive, non-experimental, prospective, cross-sectional, field study. It was carried out 
during the period from November 2021 to March 2022, during the pandemic of the "Omicron" variant. 
Results: the predominant age group corresponded to the range of 50-59 years (26.83% and 42; 29.79%) for both genders. 
We found (90.10%) of the population vaccinated. Another group (3.31%) did not receive the biologic and (6.59%) indicated 
that they were reluctant to receive the product. The second dose was administered to (83.5%) people in the community, while 
(14.28%) indicated having received the third dose. (3.04%) became ill after receiving the first doses; (2.63%) the second 
doses and none of those who received the third doses. It is necessary to alert the population of the need to benefit from the 
application of the vaccine since it seems to confer a certain degree of protection to the inhabitants and thus, the viral spread, 
hospitalization and death.
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Introduction

SARS-CoV-2 is an infectious, viral, and contagious disease 
in which most patients present a mild respiratory condition 
whose recovery is autonomous guided by the immune system 

itself [1]; however, there are severe cases where immediate 
medical intervention is required [2].

In 2019, the coronavirus disease (COVID-19) affected 
public health worldwide, becoming a pandemic that has 
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generated a major crisis in several areas of life, without 
discriminating against any social stratum [3]. This global 
emergency began in the city of Wuhan (China) at the end 
of December 2019 and spread to several countries until 
the World Health Organization (WHO) declared a global 
pandemic [4]. This virus in the period 2019-2022, has had 
several lethal and highly contagious mutations, causing 
several outbreaks throughout several countries, both 
developed and underdeveloped [5].

In Latin America, the first confirmed infection of a 
person with COVID-19 was in February 2020, in Brazil. 
Subsequently, nearby countries, such as Peru and Colombia, 
were acquiring infections until reaching an unprecedented 
increase in cases and deaths [6].

In Ecuador, preventive measures were taken to respond 
to the first reported case on February 29, 2020 [7], which 
triggered chaos in both institutions and citizens. The disease 
caused the collapse of health systems, which showed how 
unprepared the country was to face a pandemic of such 
magnitude [8]. The Ecuadorian territory was immersed in 
difficult months with affectation in all socio-cultural spheres, 
for which the country’s perspective was in dilemma and 
uncertainty.

Strenuous research by scientists led to the development 
of the first vaccines against COVID-19, in order to stop 
the wave of contagions [9]. The course of the vaccination 
process was a challenge to overcome, but today, more than 
80% of the population over 5 years of age has the complete 
immunization schedule against COVID-19, providing an 
apparent protection against this pathogen and avoiding 
complications of the disease [10]. As time went by, the vaccine 
doses were doubled, since the immunity created by the first 
doses was decreasing, and new infections were observed in 
people who had already suffered from the disease [11,12].

Several communications issued by the Atlanta Center for 
Disease Control (CDC) demonstrated the effectiveness of a 
third dose as a booster, indicating the prevention of severe 
disease and hospitalization due to a new Omicron variant, 
the fifth variant discovered, the first four being alpha, beta, 
gamma and delta, respectively. These findings demonstrated 
the possible benefit of the third booster dose, which protects 
against delta and Omicron variant, avoiding hospitalization 
in most cases [13].

Several experts have concluded from studies that 
the antibodies generated by the vaccines decrease with 
the passage of time, approximately 6 months after the 
application of the second dose, in which a decay of the values 
is observed [14]. Given this circumstance, these antibodies 
were no longer sufficient to neutralize the new variant, and 

a discussion was opened about including a third booster 
dose to help increase the serum levels of antibodies against 
the virus in question, thus contributing to a decrease in the 
number of infections [15]. Therefore, it is necessary to know 
scientific evidence to elucidate the problem, and in turn, to 
prove the reduction of the morbidity and mortality rate by 
COVID-19 in the province of Guayas.

In Ecuador, the issue of herd immunity was of great help, 
since a large part of the population acquired an immune 
response through collective contagion, probably due to 
the lack of social responsibility. After some time, when 
preliminary results of the vaccines were being observed, the 
wave of the Omicron variant was added [16]. This strain is 
more contagious but less lethal; from this moment on, a new 
discussion on the effectiveness of vaccines began [17].

On the other hand, there is the problem of managing 
pre-existing health conditions that affect the severity of 
COVID-19. The pandemic disproportionately exposes people 
of limited economic resources to make difficult choices, where 
due to the multiple deprivations that must be faced, they 
must choose between food and the purchase of medication 
to improve their health status. In this environment, an 
improvement in the acquisition and distribution of free 
medication to the population with underlying chronic 
diseases should be considered, as well as the possibility of 
expanding primary care services, both in the diagnosis and 
follow-up of risk factors among the population. In addition, 
little is known about the effectiveness of COVID-19 vaccines 
of different commercial brands such as Sputnik V, Sinovac 
and Sinopharm and their impact in the locality. Even less, if 
once exposed to the virus and immunized, it confers partial 
or total protection against acquiring new infections against 
other new strains. This information is essential for decision 
making and to generate concrete health actions in the 
face of the uncertainty of the population to continue to be 
immunized against a new variant.

The objectives of this research were to evaluate the 
effectiveness of vaccination of the inhabitants of the parish 
of El Recreo, located in the Daule Canton of the Province 
of Guayas (Ecuador), according to age and gender groups, 
vaccination coverage and incidence of new diseases in the 
population under study. 

Materials and Methods

This was a descriptive, non-experimental, prospective, 
cross-sectional, field study. It was carried out from 
November 2021 to March 2022. Executed in the Province of 
Guayas, Canton Duran, parish of El Recreo, Ecuador. Carried 
out during the pandemic of the “Omicron” variant, which 
corresponded to December 14, 2022, date on which the first 
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case of this variant was announced.

For the realization of this study, the research was structured 
in phases. For this, previous meetings were held with local 
health managers such as the Ministry of Public Health of 
Ecuador (MSP), the Autonomous Centralized Municipal 
Government (GAD) and other active forces of the canton, 
who took an active part in the study. Afterwards, meetings 

were held with community leaders of the Recreo parish to 
review the location of the houses and corroborate data such 
as number of houses, houses by blocks, uninhabited houses, 
among others. All this information was provided by the 
District Epidemiology Coordination, who participated in this 
preliminary reconnaissance. With the help of the sketches 
provided by this agency, we proceeded to select the dwellings 
by means of cluster sampling in a single block.

Study Area

Figure 1: El Recreo Parish. Duran Municipality. Mapcarta 2022 (18).

The homes were approached under strict biosecurity 
measures (Figure 1). The approach was carried out by 
a group made up of two nursing assistants, a laboratory 
assistant, two project researchers and the community 
leader corresponding to each block, together with two 
security personnel from the canton. Following informed 
consent, the information was recorded on an instrument 
designed for this purpose. For the application of both 
instruments in the community, the Bioethics Committee 
of the Health Intelligence Directorate (DIS), belonging 
to the Ministry of Public Health of Ecuador, approved the 
handling and processing of biological samples. The head or 
person responsible for the family nucleus was interviewed 
in each home. In addition, the following were established 
as inclusion criteria: 1) all heads of household regardless 
of age and gender 2) regardless of any marital status and 

occupation 3) being a resident of the study area for more 
than three years and exclusion criteria: being a resident of 
another canton or province of the country.

The following data were recorded in each household: 
weight, height, abdominal and brachial circumference, 
and the number of children who voluntarily decided to 
participate in the study. Samples were then taken for the 
determination of IgG and IgM antibodies to SARS - CoV2. 
2019-nCOV/COVID-19. It was the Rapid IgG/IgM test device 
Hangzhou Realy Tech CO. LTD. The 2019-nCOV/COVID-19 
IgG/IgM rapid test is a chromatographic immunoassay that 
allows the qualitative detection of IgG/IgM antibodies to 
coronavirus disease 2019, in human whole blood, serum 
or plasma as an aid in the diagnosis of COVID-19 infection. 
This test shows a Relative Sensitivity and Specificity of 
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the IgG test of: 96% and 100% respectively. The Relative 
Sensitivity and Relative Specificity of the IgM test is 92% 
and 100%, respectively. 

These determinations were carried out in the laboratory 
that operates in the Type C Orasmas Gonzalez Health Center. 
Then, a nasal swab was taken from those patients with a 
temperature increase above 38.5 ºC in order to perform 
the RT-PCR determination. Once a case was detected, 
epidemiological notification was made to fill out the form 
established by the Epidemiology Coordination and the 
samples were duly transported and processed at the Public 

Health Research Institute “Dr. Leopoldo Izquieta Pérez”, 
located in Guayaquil.

For the statistical analysis of the information, a format 
was designed in the program (Excel-Microsoft Office ®) that 
allowed obtaining and compiling the variables contained in 
the objectives of the study. Once the absolute frequencies 
were recorded, the relative frequencies were obtained and 
the mean of the population was calculated, it was related 
to the vaccination coverage with the presence of the new 
variant. All this information was represented in tables for 
subsequent analysis.

Results

Sex
Age Group (Years) Male Female

Fa Fr Fa Fr
18-29 3 7,32 20 14,18
30-39 3 7,32 18 12,77
40-49 5 12,20 30 21,28
50-59 11 26,83 42 29,79
60-69 10 24.39 19 13,48
70-79 8 19,51 9 6,38

>80 1 2,44 3 2,13
Total 41 100,00 141 100,00

Table 1: Distribution of the population according to age groups and gender 
SOURCE: Study data

The predominant age group in the study area 
corresponded to the range of 50-59 years (n= 11; 26.83% 
and n= 42; 29.79%) for both genders. In second place, the 
60-69 years age group (n=10; 24.39%) for the male sex and 

the 40-49 years age group (n=30; 21.28%) for the female sex. 
In third place, the categories of 70-79 years (n=8; 19.51%) 
for men and for women, the 60-69 years group (13.48%) 
(Table 1).

Population Fa (n) Fr (%)
Vaccinated 164 90,10

Not vaccinated 6 3,31
Reluctant 12 6,59

Total 182 100

Table 2: Total vaccinated and unvaccinated population. 
SOURCE: Study data

Table 2 shows the distribution of the population 
interviewed, which was classified as vaccinated, unvaccinated 
and reluctant. It was found that (n=164; 90.10%) were 

vaccinated. Another group (n=6; 3.31%) did not receive the 
biologic. Likewise, (n=12; 6.59%) indicated that they were 
reluctant to receive the product.
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Figure 2: Distribution of the population according to doses of vaccines administered. Source: Study data.

It was found that (n=164; 90.1%) of the population 
interviewed received the first dose of the vaccine. The 
second dose was administered to (n=152; 83.5%) people 

in the community. Meanwhile, (n=26; 14.28%) received the 
third dose (Figure 2).

Figure 3: Population sick with the Omicron variant according to the dose of vaccine received. Source: Study data.

When the population that fell ill after the application 
of the respective doses was inspected, it was found that 
the individuals who received the first doses of 164 fell ill 5 
(3.04%). When the second doses were applied, 4 became ill 
after having received 152 (2.63%). As for the third doses, 26 
subjects who had received them reported that they had not 
reacquired another variant (Figure 3).

Discussion

The present work studied 182 people and analyzed the 
relationship between the doses of vaccine applied against 
SARS-CoV-2 and the development of COVID-19 disease in 
an urban parish whose demographic characteristics, such 
as population density, housing characteristics and lifestyles 
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greatly favor the presence of the disease in the community. 
This research found that the most predominant age group 
was 50-59 years for both genders (26.83% and 29.79%). 
This result agrees with those obtained in a study of similar 
characteristics whose objective was to determine the 
effectiveness of vaccination against SARS-CoV-2 in preventing 
the development of disease and death due to COVID-19 in 
Córdoba, Argentina, in the period January-June 2021, in which 
the median (Md) age was 56 years (interquartile range [IQR], 
40 to 69 years, since the interviewed groups were located 
between these age ranges [19]. Likewise, when evaluating 
the sample, it was found that the male gender predominated. 
These results are consistent with Herrera-Añazco, et al. [20] 
who have observed a lower intention to vaccinate among 
females. On the other hand, it differs from a study carried out 
in the state of Guerrero (Mexico) in a surveyed population 
(296 persons) in which the female gender predominated 
(65.20%) and in which the mean age plus standard deviation 
was 31.12 ±15.36 years [21].

In reference to the distribution of the vaccinated, non-
vaccinated and reluctant population, it was evidenced that 
the majority of the population applied the vaccine against 
COVID (90.1%), while a minimum percentage did not receive 
the vaccine (3.31%) for various reasons, among which the 
population highlighted the harmful effects that these could 
cause and on the other hand the uncertainty, whether or not 
these actually granted total protection against the various 
variants of the disease. For this reason, they indicated that 
they refused to receive them. Similar results were obtained 
in a study carried out in several countries in 2021, among 
which, in a considerable number of national surveys [20], 
the aversion to the anticipated vaccine against COVID-19 
varied in different countries: low in China (2 - 6 %) to very 
high in the Czech Republic and Turkey (43 % vs 44 %) 
respectively. They indicate that in most countries it was 
higher than usual. The reluctance to vaccinate, the authors 
point out, varies between countries such as Egypt and Russia 
(3%;55%) respectively [16]. They refer, among the reasons 
for reluctance to the application of the vaccine against 
COVID-19, the lack of knowledge and the fact that they 
accept them due to the uncertainty of getting sick, because 
of the limited information and refusing even if it is available 
because of the doubt about its effectiveness and safety.

Ecuador was one of the countries that stood out for 
being a pioneer in immunizing the population, since most of 
the population had a complete initial vaccination schedule 
when the Omicron variant appeared. Comparing figures in 
Ecuadorian territory, 83.36% of the population received 
the complete vaccination schedule against COVID 19, 
ranking fifth among 38 countries in Latin America and the 
Caribbean, while Chile ranked first with 88.47%, followed 
by Cuba, Uruguay, Argentina and Ecuador [10]. According to 

an article written by Moghadas, et al. [22] carried out in the 
United States, it explains that there was an increase in the 
application of doses after the first dose; either to complete 
the immunization scheme, infections, hospitalizations and 
deaths were avoided. We consider that good vaccination 
coverage was obtained in the parish under study, given that 
if in the community under study, 90.1% was reached with 
the application of the first dose and later, when receiving 
the second dose of the biologic, the figure of 83.5% was 
reached, similar to that obtained initially for the country, it 
could suggest that the population was sensitized and with 
it, the prevention of hospitalizations and deaths, due to the 
subsequent variant. On the other hand, the characteristics 
of the population studied, which is closely linked to 
lifestyles characteristic of a coastal locality in high growth, 
greatly favored the immunity initially acquired with the 
administration of the first dose in containing the spread of 
the virus [23].

Evidence shows that subsequent vaccines given against 
COVID provide the individual with superior immunity, 
thus preventing infection by a new variant, reinfection by 
a previously acquired variant or the presentation of more 
exacerbated symptoms. Studies support this theory, since, in 
a research conducted in the United States, there is evidence 
that booster doses applied to individuals provide excellent 
protection against the Omicron and Delta variants [24].

The initial doses of the vaccination scheme against 
COVID 19 contributed to the decrease in infections and the 
appearance of the disease, but in contrast with the appearance 
of the Omicron variant, a new window of discussion was 
opened on the effectiveness of the vaccine against other 
variants. In this regard, a study carried out by the United 
Kingdom Health Safety Agency (UKHSA) showed that most 
of the cases of Omicron in England coincidentally correspond 
to people who have received their complete vaccination 
schedule, also due to the different mass public events in 
various localities, causing new variants to be transmitted 
in the community [25]. In this sense, as in the present 
study carried out in the parish of El Recreo, in Guayaquil, 
Ecuador, it could be seen that the booster dose contributed 
greatly to immunity against this variant. Likewise, in an 
article published in The Lancet Infectious Diseases, entitled: 
Heterologous antibody response after vaccination with 
inactivated virus (BBIBP- CorV) in the elderly indicates 
that a third dose creates neutralizing antibodies against the 
Omicron variant, fighting this variant and thus decreasing 
the percentage of cases [26]. In this regard, bibliographic 
references on the effectiveness of third dose against the 
Omicron variant, a report published by the CDC, reveals 
that the booster dose has a 90% effectiveness in preventing 
hospitalization and death by Omicron [27]. This third dose 
is more beneficial because it provides greater immunity 
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against COVID than the initial two doses alone [28].

In relation to the efficacy of the vaccines in the 
vaccinated population, a discrete number of people became 
ill again due to COVID (3.04% first dose) and (2.63% second 
dose) respectively. Clinical trials on the vaccines used have 
shown that they significantly reduce COVID-19 in vaccinated 
individuals with respect to unvaccinated control groups. In 
this regard, a study conducted by Scruzzim, et al. in 2021 
reveals the effectiveness of vaccination against SARS-CoV-2 
in preventing the development of disease and death from 
COVID-19 in Córdoba, Argentina, in the period January-June 
2021, shows similarities with respect to our work; given 
that they report that of the total population vaccinated with 
one dose, 1.2% (n=7,829) contracted COVID-19; of the total 
number of people vaccinated with two doses, only 0.75% 
(n=1,245) developed the disease [19]. On the other hand, the 
European Medicines Agency, based on the COV002 studies 
conducted in the United Kingdom and COV003 in Brazil, 
stated that the efficacy of vaccination with ChAdOx1nCoV-19 
(vaccine developed by the University of Oxford and 
AstraZeneca) reduced by 59.5% the number of people 
infected with SARS-CoV-2, with no hospitalizations recorded 
in people vaccinated with one or two doses, 22 days after its 
application [29].

As for the serological determinations carried out on the 
population, it was found that all the individuals who decided 
to participate voluntarily in the study showed a positive 
IgG determination (182/182) as opposed to negative IgM 
(170/182). It should be noted that confidentially 12 of the 
subjects were positive for both tests (IgG and IGM). The 
review also identified that 9 of these subjects had received 
one dose, 8 had received two doses and 3 had received three 
booster doses. The remaining three subjects received only 
two of the three booster doses. On the other hand, no case 
with temperature elevation above 38.5ºC was found during 
the approach.

It has been found that there are significant variations 
according to: number of people exposed to the virus, 
occupation, pre-existing disease and type of response 
obtained after the application of the biologic (first, second 
and third doses), but not according to the comorbidities 
present in the population. Thus, Azzolini, et al. [30], in 
dialyzed patients observed a reduction in the antibody 
response after months of the 2nd dose compared to 
healthy subjects (p<0.0001), but, however, the levels of 
neutralizing antibodies increased equally after the 3rd 
dose in participants with rheumatologic diseases and on 
dialysis. On the other hand, Pareja Cruz, et al. [31] in a study 
carried out in Peru, indicate that it seems that the vaccine, 
where most of the health professionals were male, 17.05% 
were 66 years old or older and 16.60% reported having had 

COVID-19 before being vaccinated with Sinopharm or Pfizer, 
allowed reinforcing the neutralizing antibody response in 
individuals previously diagnosed with COVID-19. In the 
present investigation carried out in the selected parish, 
in which they were vaccinated with Sinopharm, Pfizer or 
AstraZeneca, although a reduced number of the surveyed 
population indicated having received the third booster doses, 
the response of the informants indicated not having become 
ill with the Omicron variant, which could suggest that these 
doses achieved the desired immune response to avoid new 
infections by other variants of the virus.

In conclusion, the results obtained in the Parish of El 
Recreo, in Guayaquil, indicated that having received the 
vaccine, regardless of the type, decreased the probability of 
contracting the new variant, as well as decreasing the cases 
of severity and its complications, in addition, the protection 
was greater with the application of the second dose.
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