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Abstract: Objective: To determine the factors associated with knowledge, attitudes, and practices (KAPs) about
tuberculosis (TB) in the Peruvian population.

Materials and Methods: A cross-sectional, analytical study was carried out by conducting a virtual survey. The instrument
that was used consisted of 4 sections: sociodemographic variables (9 questions), knowledge (23 questions), attitudes (9
questions), and practices (8 questions) about tuberculosis. Univariate and bivariate analyses and the Poisson regression
model with robust variance were used to obtain crude and adjusted prevalence ratios (PRa).

Results: The sample consisted of 1284 participants. Regarding knowledge, attitudes, and practices about TB, an
insufficient level was found in 47.97%, 50.3%, and 54.36% of the cases, respectively. The variables that increased the
probability of having sufficient knowledge were sex, grade, area, family history, and history of having TB. While only the
area and both antecedents were for attitudes. Finally, the age, degree, and history of TB were for the practices.

Conclusion: There are insufficient KAPs in around half of the population studied. In addition, there are differences
according to the epidemiological characteristics, such as sex, age, academic degree, area, and family history of TB and
having had this disease. Therefore, the importance of research in this field should be emphasized in the face of a
disease that is related to the differences in the levels of these variables between different strata of the general

population.
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INTRODUCTION

Tuberculosis (TB) is one of the most contributing
factors to morbidity and mortality worldwide, despite
being preventable and treatable [1,2], therefore, the
Sustainable Development Goals and the World Health
Organization (WHO) have defined goals to reduce
mortality from this disease by 95% and the incidence
by 90% by 2035 [3]. Worldwide, the TB control
program proposed a strategy to reduce this disease
between 2015 and 2022 the mortality rate by 20%;
however, to date, the cumulative reduction between
these years has been 11% [4,5].

According to the WHO, in Latin America, between
2014 and 2018, the estimated incidence rate had a
relative increase of 8.6%. Peru is one of the countries
with the highest burden of TB cases [6] since the
incidence rate is 88.8 inhabitants per 100,000 [7].
However, although the incidence rate has been
decreasing in recent years, its aggressive forms have
increased [8,9].
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To prevent a greater number of cases of this
disease, it is necessary to have the level of knowledge,
attitudes, and practices (KAPs) in the general
population and the factors that are associated with
these. So, in this way, it seeks to promote the use of
these results to generate and reinforce strategies for
the fight against this disease in our country [10].
Therefore, this manuscript aims to determine the
factors associated with TB KAPs in the Peruvian
population.

METHODS

Study Design

Analytical cross-sectional study carried out through
the distribution of a virtual survey from October 1 to
December 17, 2021.

Population, Sample, and Selection Criteria

People who had a device with internet access and
agreed to participate were included in the study, as well
as those who reported residing in Peru. Those who did
not complete the variables of interest in the
questionnaire or answered incorrectly were excluded. A
non-probabilistic consecutive sampling was carried out.
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Variables Definition

The instrument that was used to evaluate the
sociodemographic characteristics and KAPs on TB
consisted of four sections. The first section was general
questions, which included 9 questions about Age (in
years), sex (male, female), marital status (single,
married, cohabiting, divorced, widowed), suffer from
any chronic illness (yes, no), employment situation
(independent worker, dependent worker, perfect work
situation, retired, unemployed), Academic degree
(complete primary, incomplete primary, incomplete
secondary, complete secondary, incomplete higher,
complete higher, incomplete postgraduate, complete
postgraduate), To date the participant (is studying,
stopped studying due to the pandemic, none of the
above ). In the last 30 days the participant has smoked
(yes, no). In the last 30 days the participant has
ingested alcohol (yes, no).

The knowledge section contained twenty-three
questions with Yes or No response options. The
section on attitudes towards TB had nine questions
which were evaluated with a 5-option Likert scale
ranging from Strongly disagree to Strongly disagree.
according to the proposition. Finally, in the section on
practices towards TB, 8 questions had Yes or No
answer options.

Data Collection Procedure

The research team determined that data collection
be carried out virtually. Subsequently, the survey was
designed in Google form, carrying out strict quality
control of the data collected through a pilot test. In
addition, the online instrument was published on
various social networks (WhatsApp, Facebook, and
Twitter, among others) for the participants during the
aforementioned period. Then, a database was built in
the Microsoft Excel 2022 program, where the collected
data was entered.

Statistical Analysis

The STATA version 17.0 program was used.
Frequencies and percentages for the descriptive
analysis determined the categorical variables. For the
bivariate analysis, according to the stratification of
sufficient and insufficient CAPs, the chi-square test of
independence was performed. For the analysis and
evaluation of the strength of association between the
variables of interest, a generalized linear model of the
Poisson family with robust variance was used. The
association measure used was the crude (PRc) and

adjusted (RPa) prevalence ratio with its respective 95%
confidence interval (95%Cl).

Ethical Aspects

The information collected did not violate the privacy
and integrity of the participants, since during the
investigation the confidentiality of the information
obtained through the collection of anonymous
responses from the surveys carried out through the
aforementioned social networks was maintained. The
investigation was carried out in compliance with the
Declaration of Helsinki.

RESULTS

A total of 1284 participants were surveyed. 50.16%
were female, and 61.53% were between 18 and 25
years old. 40.87% were in higher education. The area
of greatest origin was Metropolitan Lima, representing
67.8% of the total. In addition, 92.29% of the
participants had not had any family history of TB.
Regarding knowledge, attitudes, and practices about
TB, it was found that these had an insufficient level in
47.97%, 50.3%, and 54.36% of the cases, respectively.

When performing the bivariate analysis, statistically
significant differences were found in having sufficient
knowledge of TB concerning sex (p=0.044), area
(p<0.001), family history (p<0.001), and having TB
(p<0.001). Regarding attitudes, it was statistically
significant with the area (p<0.001), family history
(p=0.036) and having had TB (p<0.001). And
concerning practices, this was only significant for age
(p=0.027) and history of having had TB (p=0.002).

In the multivariate regression analysis, the variables
that showed a statistically significant association
concerning knowledge about TB were: sex
(PRa=1.138; 95% CIl 1.025-1.263, p=0.016), family
history of TB (PRa=1.698, 95% Cl 1.529-1.886,
p<0.001), history of TB (aPR=1.480; 95% CI 1.291-
1.696, p < 0.001), In addition, in the academic degree
variable, there was a significant association with the
higher academic degree (PR=1.121; 95%CI 1.019-
1.439; p=0.029) and with postgraduate (PRa=1.326,
95%CIl 1.04-1.689; p=0.022) with respect to
participants with a primary academic degree. Finally,
an association was also found in the area variable in
participants from the Coast (PRa=1.222, 1IC95% 1.071-
1.394, P=0.003) and participants from the Sierra
(PRa=0.829; 1C95% 0.700-0.980; p=0.029) against
participants from Metropolitan Lima.
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About attitudes towards TB, there was a statistically
significant association with: family history of TB
(PRa=1.225; 95%CI 1.039-1.444, p=0.015), history of
TB (PRa=1.396; 95%CI 1.214-1.605; p<0.001), and
with respect to belonging to the Sierra (PRa=1.297;
95%Cl 1.134-1.481; p<0.001) and the Selva
(PRa=1.533; 95%Cl 1.281-1.833, p<0.001) compared
to those from Metropolitan Lima.

Finally, regarding the variables associated with the
practices, the different ones that were statistically
significant were: history of TB (PRa=1.356, 95% CI
1.145-1.606, p<0.001), age between 26 and 45 years
(PRa=1.228, 95%CIl 1.065-1.417, p=0.005) and
between 46 to 66 years old (PR=1.427; 95%Cl 1.173-
1.736; p<0.001) concerning people between 18 to 25
years old. Finally, in the academic degree variable,
there was an association between participants with a
higher degree (PRa=0.799, 95%CI| 0.677-0.944,
p=0.008) and in participants with a postgraduate
degree (PRa=0.690, 95%CI 0.518-0.918, p=0.011)
compared to people who have a primary academic
degree.

DISCUSSION

The studies carried out globally and in Latin
America about the KAPs in TB cover different
population groups, mainly students of health sciences
or people living with the infection [11-15], nevertheless,
the number of manuscripts whose study population
was the general population is limited.

In China, they carried out a study on people over 65
years of age, where the variables that had a significant
association with the level of knowledge about TB were
having a history of TB and relatives with a history of
this disease [16], which contrasts with the results of our
investigation. While in a study carried out in Colombia,
they reported that the level of knowledge about TB is
influenced by age, where it was found that the most
correct responses were found in the population over 30
years of age [17], unlike in our work, the most
significant number of correct answers was found
between 18 and 25 years of age; in addition, significant
differences with age were found only with practices
related to TB but no association with knowledge or
attitudes.

The general population should have knowledge
about this disease to improve and to manage
communication and educational strategies related to
the prevention, detection, and control of TB [18]. Poor

TB knowledge was shown in one study to be
associated with decreased ability to prevent TB; in
addition, it be related to prolonged delays in seeking
health care at home in the presence of symptoms
associated with this pathology [19]. While in studies
carried out in Lesotho, Nigeria, India, and Pakistan, the
general knowledge about the disease in men was very
low compared to the women surveyed, taking into
account concepts about the cause, signs, symptoms,
mode of transmission and treatment of TB [20-22],
which coincides with the results obtained in our study;
these results are likely related to the level of education
of the participants surveyed.

In the study carried out in Lesotho, a statistically
significant association was found between the attitudes
of the respondents towards TB with the age, sex and
academic degree of the participants surveyed [22],
while in ours, no association was found with these
variables, but with the presence of a personal and
family history of TB. On the other hand, in Nigeria a
study was carried out in which nurses participated,
finding that the only factor with a significant association
in relation to TB practices was the work experience of
nurses [23]. As a result of this research, age was
positively associated with TB practices. A probable
explanation is that the older people are, the better
behaviors aimed at preventing this disease due to the
increased risk of suffering from it as age increases
[24].

In the case of internships, a study carried out in The
Gambia did not obtain statistically significant results by
sex, in contrast to our results; otherwise, concerning
the place of origin. Additionally, said work found that
the inhabitants of rural areas were more likely to
consider self-medication and consulting traditional
healers as well as religious leaders [25]. In addition, it
was obtained as a result that more than half of the
participants had insufficient practices against TB, which
suggests that a more significant number of activities
are needed in TB awareness campaigns, regardless of
educational background or economic resources in a
population, these strategies are important to add to the
control of this disease [26,27].

The results obtained in this work can be used to
design a broader investigation that allows directing the
implementation of different strategies for the prevention
of TB. Although the findings are relevant, it is essential
to highlight the limitations of the study, mainly the
process of data collection, since they were taken only
once and virtually.
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The following limitations must be taken into account.
The survey was disseminated virtually, so there was no
control over people filling out the survey. In turn, having
used a non-probabilistic sample, it may not be
representative of the Peruvian population; however,
this is a first step in the study of the KAPs related to
this disease, so it could be an advantage e to know the
behavior of these variables.

CONCLUSION

There are insufficient KAPs in about half of the
population studied. In addition, there are differences
according to the epidemiological characteristics, such
as sex, age, academic degree, area and family history
of TB and having had this disease. Therefore, the
importance of research in this field should be
emphasized in the face of a disease that is related to
the differences in the levels of these variables between
different strata of the general population.

Therefore, it is essential to carry out future studies
to explore the factors associated with KAPs on TB in
depth. In addition, the implementation of health
education and health promotion activities for the
general population aimed at transmitting and treating
this disease is recommended.
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