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ABSTRACT 

Introduction: tuberculosis is a bacterial disease that attacks the lungs, and its 

incidence has increased in recent years. 
Objective: to characterize the incidence of tuberculosis in Pinar del Río during 

the period 2015 to 2023. 
Methods: a descriptive, cross-sectional study was conducted in a universe 

consisting of 250 patients diagnosed with tuberculosis between 2015 and 2023. 
Statistical records from the Department of Medical Records and Health Statistics 

were reviewed to obtain information. Statistical analysis was performed using 
the EPIDATA 3.0 program, employing absolute and relative frequencies, as well 

as incidence rates per 100,000 inhabitants. 
Results: a trend toward increased incidence of tuberculosis was reported. Male 

sex represented more than 75 % of the reported cases. More than 40 % of 

cases occurred in the group aged 65 years and older in 2015, 2022, and 2016. 
More than 80 % of cases were pulmonary. Smoking accounted for 56 % in 2016 

and 2019. Age 60 years and older represented 50,0 % in 2022 and 44,0 % in 
2016. In 2023, 27,9 % had a history of being institutionalized in closed facilities, 

and 25 % were alcoholics in 2020. 
Conclusions: tuberculosis in Pinar del Río has shown a trend toward increase, 

with a decline during the pandemic years. Male sex and older adults were 
identified as the main epidemiological groups to be considered. 

 
Keywords: Epidemiology, Descriptive; Risk Factors; Incidence; Tuberculosis. 
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INTRODUCTION 

 

Since the 1980s, the world has been witnessing the emergence of new infections such as HIV/AIDS, 
and the reappearance of infectious diseases that represent a growing threat to the hegemony of 

biomedicine, such as tuberculosis (TB), malaria, and syphilis.(1) TB is a bacterial disease that 
attacks the lungs, as well as other parts of the body, including the kidneys, the spine, and the 

brain. Not all infected people manifest the disease, with two types of conditions existing: latent 
infection and active TB. (2) 

 
The symptoms of TB depend on the location of the infection; when the infection is located in the 

lungs, symptoms include a severe cough that lasts 3 weeks or more, chest pain, cough with blood 
or sputum; in addition, other symptoms may exist such as weakness or fatigue, weight loss, lack 

of appetite, chills, fever, and night sweats. (3) 
 

TB remains the deadliest contagious disease in the world. The sick patient can transmit the 
microbes to others through the air when a person with the contagious disease in the lung or throat 

coughs, speaks, or sings. Among the people at greatest risk of becoming ill are those who have 

contact with someone with the disease, people born in or who visit places, health workers, and 
other people who work or live in places with a high risk of transmission, such as homeless shelters, 

prisons, and nursing homes. (4) 
 

In most infected people, the infection is contained by the immune system, with the bacteria 
enclosed in caseous granulomas or tubercles. In approximately 5 % of infected cases, rapid 

progression to TB will occur within the first two years after infection. About 10 % of people with 
latent infection will reactivate, half during the first year and the rest throughout their lives, mainly 

due to reactivation of dormant tuberculosis bacilli acquired by primary infection or, less frequently, 
by reinfection. (5) 

 
The notification of cases of infectious diseases has been and continues to be a critical step to 

control and prevent the spread of communicable diseases. Case reporting is essential for routine 
surveillance and for determining the burden of disease in the community. In addition, it serves to 

detect the source of infection and outbreaks, helps establish the appropriateness of the diagnosis 

and recommended treatment regimens, and is essential for the planning, implementation, and 
evaluation of care and prevention programs. (6) 

 
The Mycobacterium tuberculosis complex comprises a group of pathogenic bacteria that cause TB 

disease in humans and other mammals. It has about 4,000 genes, of which the function of less 
than half is known. Of the forms that affect humans, there are nine main families that diverged 

from a common ancestor and diversified in different regions of the world. It is estimated that a 
quarter of the world's population is infected with the TB bacillus without developing the disease.(7) 

 
During the COVID-19 pandemic, techniques related to genomic epidemiology, which combines 

classical epidemiology with whole-genome sequencing, became especially relevant. They can be 
applied both for diagnosis and for surveillance of infectious diseases, with results that complement 

conventional approaches, allowing identification of transmission pathways with greater precision.(8) 
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In 2018, an estimated 10 million TB cases occurred worldwide, and 1,5 million people died from 

the disease, including 251,000 people with human immunodeficiency virus (HIV) coinfection. In 
the Region of the Americas, an estimated 289,000 cases occurred in 2018, while estimated deaths 

for the same year were 22,900, of which 26 % corresponded to people with TB/HIV coinfection. It 
should be highlighted how this disease is greatly influenced by social and economic determinants, 

as well as specific health risk factors. (9) 

 
In November 2017, more than seventy Ministers of Health and nearly fifty high-level national 

representatives approved the Moscow Declaration to end TB. In May 2018, the World Health 
Assembly adopted the 13th WHO General Programme of Work 2019-2023 and approved a 

resolution that includes commitments aimed at acting faster to end the disease. (10) 
 

At the high-level meeting of the United Nations General Assembly on TB in 2023, the commitments 
and goals of 2018 were reaffirmed, and new goals were established for the period 2023-2027. 

These include: reaching 90 % of people who need prevention and care services; using a WHO-
recommended rapid test as the first method to diagnose it; offering a package of social and health 

benefits to all people with TB; guaranteeing the availability of at least one new safe and effective 
vaccine against it; and closing funding gaps for the implementation of measures and research on 

it by 2027. (11) 
 

In Cuba in 2023, 755 TB cases were registered and the risk of becoming ill was 7,4 x 100,000 

inhabitants; 50 people died and the risk of dying from this cause was 0,5 x 100,000 inhabitants. 
In Pinar del Río, 44 cases were reported and the risk of becoming ill was 8,2 x 100,000 

inhabitants.(12) Since 2021, an increase in the incidence of the disease has been observed, a 
situation similar to that reported internationally in the last 3 years. 

 
Taking the above into account, we considered it appropriate to carry out the following research 

with the objective of characterizing the incidence of TB according to sociodemographic variables, 
location, and risk factors of the cases diagnosed in Pinar del Río province during the years 2015 

to 2023. 
 

 
 

METHODS 
 

A descriptive, cross-sectional study was conducted with the objective of characterizing the 

incidence of TB according to sociodemographic variables, location, and risk factors of the cases 
diagnosed in Pinar del Río province during the years 2015 to 2023. 

 
The study universe consisted of 251 patients diagnosed with TB in Pinar del Río province in the 

period from January 2015 to December 2023. The variables taken into account were: TB incidence, 
age, sex, location of the disease, and risk factors. 

 
To obtain the information, theoretical methods of documentary analysis were taken into account, 

the review of statistical records from the Department of Medical Records and Health Statistics of 
the Provincial Center of Hygiene, Epidemiology and Microbiology of Pinar del Río, Notifiable 

Diseases Case Notification (form 84-011), statistical week registry (form 241-403-02), in addition 
to the epidemiological history of the notified cases filed in the provincial epidemiology department. 
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Data were represented in tables and graphs using the Microsoft Office 2016 package. Statistical 

analysis was performed using the EPIDATA 3.0 program; absolute and relative frequencies were 
used, as well as incidence rates calculated per 100,000 inhabitants. The research adhered to 

ethical precepts. No experimental maneuvers were applied, and the information was processed 
confidentially and without the presentation of data that could affect the integrity of patients. The 

study complied with the II Declaration of Helsinki and with current legislation in Cuba. Under no 

circumstances will the identity of patients be revealed. The results will only be published for the 
scientific community. 

 
 

 
RESULTS 

 
The incidence of TB in Pinar del Río in the years 2015 to 2023 is represented in Figure 1. This is 

confirmed in the graph through the representation of the annual rates of the disease and the trend 
calculated without considering the values of the COVID-19 years, representing in these the point 

estimate of the rate according to said trend. TB in Pinar del Río has shown a general upward trend 
during the period 2015 to 2023, with the highest risk of becoming ill in the years 2018 and 2023. 

 
 

 
 

Fig. 1 Incidence of tuberculosis. Pinar del Río 2015-2023. 
 

The percentage distribution of TB cases according to sex in the years 2015 to 2023 is shown in 
Figure 2. Male sex represented more than 75 % of the notified cases in each year, from 2015 to 

2023, except in 2021, when it represented 61,9 %. 
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Fig. 2 Percentage distribution of tuberculosis according to sex, Pinar del Río 2015-2023. 

 
In Pinar del Río, more than 40 percent of the reported cases of tuberculosis according to age 

groups in the years 2015, 2022, and 2016 occurred in the group aged 65 years and older; in the 

latter year, the 20 to 29 age group also represented a high percentage, 44 %; in the years 2017, 
2018, and 2020, the highest percentage of cases was found in the 40 to 49 age group, and in 

2023, the highest percentage was recorded in the 50 to 59 age group. 
 

The percentage distribution of tuberculosis according to location in the years 2015 to 2023 is 
shown in Figure 3. 

 

 
Fig. 3 Percentage distribution of tuberculosis according to location, Pinar del Río 2015-2023. 
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The pulmonary form predominated in more than 80 percent of the cases diagnosed in all years; in 

2021 it represented 100 %, and in the   years 2022 and 2017 the percentages were also high, 
96,2 % and 95,8 % respectively. 

 
Regarding risk factors in patients diagnosed with tuberculosis in the years 2015 to 2023, it was 

found that smoking proved to be a risk factor with high percentages in the years 2016 and 2019 

(56 %) respectively, 55 % in 2020, 38J5 % in 2022, 29J2 % in 2017, and 25,6 % in 2023; age 
60 years and older showed high percentages in the years 2022 (50,0%), 2016 (44,0%), 2015 

(41,4 %), 2017 (29,2 %), 2021 (23,8 %), and 2023 (23,3 %). A history of being under an 
institutionalization regime also constituted a risk factor for the disease, with high percentages in 

2023 (27,9 %) and 2020 (20 %); as for alcoholism as a risk factor, it also showed high percentages 
in 2020 (25 %) and 2017 (20,8 %). 

 
 

 
DISCUSSION 

 
In Cuba, there is a Prevention and Control Program, which has allowed satisfactory results in the 

control of tuberculosis, where the work carried out by family physicians and nurses plays a 
fundamental role, as they carry out active search for new cases in the communities where they 

work and ensure compliance with the therapeutic regimen. However, in the pandemic years (2019-

2022) in Pinar del Río, as in the rest of the country, health care was highly focused on COVID-19, 
with high degrees of demand for care for the disease, without ceasing to provide services for other 

diseases requiring health care. The economic difficulties faced in the country after COVID-19, the 
intensification of the economic blockade, and its impact on the most vulnerable population sectors 

could be factors that contributed to the behavior in the incidence of the number of cases observed 
in the period in the territory. 

 
According to the WHO, tuberculosis is spreading again worldwide for the first time in 20 years due 

to COVID-19 and lockdowns, which limited detection tests and access to treatment; the incidence 
of the disease increased worldwide except in Africa, where it is feared that the figures do not reflect 

reality due to the disruptions suffered by health services due to the coronavirus pandemic. This 
coincides with the result of this research. (13) 

 
It is stated that before the COVID-19 pandemic, many countries were achieving solid progress in 

the fight against tuberculosis; however, the COVID-19 pandemic and socioeconomic inequalities 

have reversed years of progress in the fight against tuberculosis and have increased the burden 
on those affected, especially the most vulnerable. (14) 

 
On the other hand, the literature points out that due to the continuous difficulties encountered in 

providing and accessing basic tuberculosis services, many cases have not been diagnosed or 
treated. The number of new cases went from 7,1 million cases in 2019 to 5,8 million in 2020. 

Although 6,4 million cases were diagnosed in 2021, this is still well below pre-pandemic levels.(15) 
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In a study conducted in Cuba at the Pedro Kourí Institute of Tropical Medicine, by the Department 

of Epidemiology, PAHO/WHO Collaborating Center for the elimination of Tuberculosis, a reduction 
in tuberculosis notification was shown in 2020-2021 to 4,9 (544 cases as annual average), stating 

that, as has occurred in other regions and in the world with the interruption in tuberculosis services 
due to the impact of COVID-19, the processes of case location and detection decreased sharply in 

2020-2021 compared to previous years. This justifies the increase in the diagnostic gap at the end 

of the period, requiring the observed decrease to be interpreted differently. (16) 
 

Regarding the results obtained with respect to sex, men show social behaviors that on many 
occasions predispose them to the disease, such as alcohol or tobacco consumption and the level 

of institutionalization due to inadequate social behaviors. 
 

Several studies coincide with the results referring to the predominance of tuberculosis in the male 
sex; in Costa Rica during 2021, 353 cases of Tuberculosis were registered, two out of every three 

registered cases corresponded to men.(17) In a study conducted in Lima, Peru in the years 2019 
and 2020, the male sex and the 18 to 29 age group predominated; the predominant location was 

pulmonary.(18) 
 

In a study conducted in Santiago de Cuba at the "Vladimir Ilich Lenin" General University Hospital 
from 2020 to 2021, it was found that 56,76 % of patients diagnosed with tuberculosis were 

between 45 and 69 years of age, 64,86 % were male, and pulmonary tuberculosis with positive 

smear microscopy predominated (64,86 %) as the form of presentation, (19) coinciding with the 
results of this research. 

 
With respect to age, considered a risk factor for the development of the disease, we found a 

predominance of the age group of 60 years and older, which could correspond to the physiological 
immunosuppression that occurs at extreme ages of life, the increased incidence and prevalence of 

chronic diseases in older adults, and long-term exposure to other risk factors such as smoking and 
alcoholism. 

 
In work presented in Mexico regarding the risk factors identified in tuberculosis patients, smoking 

was related to a 2-3 times risk of suffering tuberculosis, and it was found as a risk factor for 
patients who developed extrapulmonary tuberculosis in 30 %; alcoholism in patients with 

pulmonary tuberculosis was 35 % and 30 % in the extrapulmonary form; in addition, the 
predominance of the male sex was shown in both locations. This coincides with the results found 

in this research, not corresponding with the results referring to the association with HIV-AIDS, 

where 25 % of cases were infected, and diabetes mellitus, where 28 % of patients with pulmonary 
tuberculosis and 17 % of the extrapulmonary form. (20) These being higher than the results found 

in this research. 
 

Regarding cases notified under closed-regime institutionalization, this also constituted a risk factor 
that showed high percentages, reflecting the existence of factors such as overcrowding, prolonged 

periods of institutionalization, and therefore a greater risk of becoming infected. 
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CONCLUSIONS 
 

It is concluded that tuberculosis in Pinar del Río has had an upward trend in the last nine years, 
showing a decline in the pandemic years, which brought with it effects on the tuberculosis 

prevention and control program; the male sex represented more than two thirds of the patients 

diagnosed every year, especially in older adults; the most frequent form of location was 
pulmonary, and the presence of multiple risk factors, such as smoking and alcoholism, plays an 

important role in it. 
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