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Abstract. Objective. Identify the level of knowledge and practices on metaxenic
diseases in school children before and after an educational intervention with
audiovisual material. Methods. Pre post design study developed in three public schools
in Arequipa, Peru. Knowledge and practice surveys were applied before and after the
educational intervention based on audiovisual material focused on the Aedes Aegypti
vector and the role of schoolchildren in the identification and prevention of the disease.
Results Surveys were applied to 300 schoolchildren between six and fifteen years. The
level of knowledge and practices improved significantly in all students after the
educational intervention, both in the aspects of knowledge (global, agent, symptoms,
prevention and complications) with those of practices (individual and family).
Conclusions It was shown that educational innovation based on multimedia
audiovisual products improves knowledge about the Aedes aegypti vector and practices
for preventing transmission of metaxenic diseases in schoolchildren.
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1 Introduction

Metaxenic diseases are those that are transmitted to the human host through a non-
human animated carrier, called a vector. This group of diseases represents more than
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17% of all infectious diseases, causing more than 700,000 deaths annually although
that for most of these diseases have the knowledge and tools to prevent them [1].
Human activities such as travel, commerce, and urbanization increase and promote the
transmissibility or the occurrence of communicable diseases in areas where previously
indigenous cases of the same had not been reported [1,2].

Peru is a megadiverse country with high geographic variability. This characteristic
condition the presentation of various metaxenic diseases such as dengue, yellow fever,
malaria, Chagas disease, leishmaniasis, bartonellosis [3], and more recently
chikungunya [4], and Zika [5,6]. The Ministry of Health of Peru indicates that in the
last ten years, at least 150,000 cases of metaxenic diseases have been reported, with
malaria, dengue, and bartonellosis in Peru [7]. More than half of the Peruvian
population (20 of 31 million people) resides in areas of risk for the acquisition of these
diseases, being metaxenic diseases considered as public health problems [8,9]

For the prevention of vector-borne diseases, the usefulness of educational interventions
(e.g., audiovisual material) that improve knowledge about the prevention of disease
transmission is pointed out, with the school being an educational space to improving
knowledge about health prevention [10,11,12,13]. The potential of educational tools to
increase the knowledge and practices on these diseases in the Peruvian school
population has not been studied. Therefore, the objective of the study was to identify
the level of knowledge and practices on metaxenic diseases in school children before
and after the development of an educational intervention with audiovisual material.

2 Methods

A pre-post study of educational intervention based on the development and
implementation of an educational program with audiovisual material was carried out in
the period from January to August 2019, in the region of Arequipa, Peru. Three schools
in this region were selected. The selection of a school for each of these areas was based
on the difference in exposure to the presence of vectors, as well as environmental
conditions and socioeconomic factors. The study population consisted of
schoolchildren distributed from 1st to 6th grade of primary school and from 1st to 3rd
grade of secondary school. Inclusion criteria were schoolchildren who agreed to enter
the study, who participated in the complete educational intervention, and who filled out
the questionnaires before and after the intervention. Students who did not complete the
educational intervention were excluded, and incomplete questionnaires were
eliminated. Regarding the criteria for calculating the sample size, the formula was used
for a proportion, a 95% confidence level, 5% accuracy, loss (5%), the final calculated
sample size was 300 school children.

The educational intervention included the development of a multimedia audiovisual
product, with images, voices, and musical background suitable to be understood by
schoolchildren, supported by educational material composed of banners, talks,
advertising spots, among others. In the realization of the educational intervention



program, the following stages were followed: First stage: construction and validation
of an instrument to measure the level of knowledge and practices; second stage: design
of educational innovation conformed by the multimedia audiovisual product, with
images, voices and musical background suitable to be understood by schoolchildren,
supported by educational material composed of banners, talks, advertising spots, among
others; third stage: pilot study of the validation of the questionnaire and the educational
program); Fourth stage: pre-intervention evaluation of the level of knowledge and
attitudes on prevention and control of Aedes aegypti as a vector for malaria, dengue,
zika, chikungunya, and yellow fever; fifth stage: execution of educational program with
the following products: Advertising leaflet, advertising banner and a 3D advertising
spot with a duration of 3 minutes, with content on metaxenic diseases, symptoms,
diagnosis, prevention and control, as well as individual and family practices for
prevention and self-care. The complete development of each educational session had a
duration of 20 minutes per classroom.; and sixth stage: evaluation of knowledge and
post-intervention educational attitudes.

The variables analyzed were the sociodemographic characteristics of the
schoolchildren, the level of knowledge, and the type of practices before and after the
educational intervention. The variable knowledge on metaxenic diseases was divided
into five topics: 1) vector agent, 2) symptoms, 3) prevention against metaxenic diseases,
4) complications, and 5) knowledge about appropriate practices. An index was
constructed for each topic and a global score for each stage of the study (before and
after the intervention). The data were presented in tables, reporting frequencies, and
percentages for the qualitative and average variables and their standard error for the
numerical variables. Comparisons were made using the paired t-test for continuous
variables. The p-value was set at 0.05 for all comparisons. The statistical software SPSS
version 19.0 was used for data processing. This study was approved by the Research
Ethics Committee of the Catholic University of Santa Maria. For the participation of
the students, the informed consent of each minor was requested, the informed consent
of the parents, the teachers, and the directors of the schools.

3 Results

A total of 300 public school students were surveyed, of which 100 belonged to each of
the categories of origin (rural, urban, and urban-marginal), with an age range of six to
fifteen years. Of the total, 54.3% were women, 45,7% male, 56.3% were over 11 years
old, and 60.3% were in primary education. Regarding the supply of drinking water,
only 27.4% of students had water through pipes in their homes. 80% of students
residing in the urban area had pipes in their homes, while, for the rural area, 61%
reported water supply per mobile water cistern and 38% per water tank. 100% of
students in urban-marginal areas have access to water in their homes through the mobile
water cistern service.



Table 1. Knowledge on metaxenic diseases before and after the educational
intervention in students Before (Bef.) and After (Aft.)

Total population Primary students Secondary students
Mean A p* A p* A p*
standard error

Bef. Aft. Bef. Aft. Bef Aft

Agent : Chikungunya is a mosquito-borne disease
1+ 753 74. <00 055 812 80. <0. 168 66. 64 <0.0
0.57 + 3 01 + + 6 001 + 4+ 7 01
2.5 05 29 1.2 4.4
Agent : Dengue is transmitted by a mosquito
0.6x 74+ 73. <0.0 055 795 78 <0. 084 65 64 <0.0
0.47 25 4 01 + + 9 001 =+ 5+ 6 01
05 3.0 0.8 4.4
Agent : Malaria is transmitted by a mosquito
2.3+ 74+ 71. <0.0 220 784 76. <0. 252 67. 64 <0.0
0.87 25 7 01 + + 2 001 = 2+ 6 01
11 31 14 4.3
Agent : Yellow fever is transmitted by a mosquito
2.6x 763 73. <0.0 331 817 78 <0. 168 68. 66 <0.0
0.93 + 7 01 + + 4 001 + 0+ 3 01
2.5 1.3 29 1.2 4.3
Agent : Zika is transmitted by a mosquito
1.3+ 76+ 74, <0.0 110 823 81. <0. 168 66. 64 <0.0
0.66 25 7 01 + + 2 001 =+ 4+ 7 01

08 28 1.2 4.3
Agent :The mosquito that transmits malaria, Dengue, Chikungunya or yellow fever is called
Aedes Aegypti
0.6+ 763 75. <00 O 823 82. <0. 168 67. 65 <0.0
0.47 + 7 01 + 3 001 =+ 2+ 5 01
25 2.8 1.2 4.3

Symptoms: Fever
1.3+ 773 76 <00 110 823 81 <0. 168 69. 68 <0.0

0.6 + 01 + + 2 001 + 7+ 0 01
24 0.8 28 1.2 4.2
Symptoms: Rashes
1+ 75+ 74 <00 110 790 77. <0. 084 68. 68 <0.0
0.57 25 01 + + 9 001 = 9+ 0 01
0.8 30 0.8 4.3

Symptoms: Conjunctivitis
1.6+ 87+ 85 <00 16+ 829 81 «<0. 252 93. 90 <0.0
0.74 194 4 01 095 + 3 001 + 2+ 6 01
2.8 14 2.3
Symptoms: Muscle pains
3+ 743 73. <00 276 729 70. <0. 168 76. 74 <0.0
0.98 + 3 01 + + 1 001 + 5+ 8 01
2.5 12 33 1.2 3.9




Symptoms: Other symptoms such as yellow skin
2+ 886 84. <0.0 331 878 84. <0. 168 89. 88 <0.0
0.81 + 6 01 + + 4 001 =+ 9+ 2 01
1.8 13 24 1.2 2.8
*Student's T test was used for paired data.

Inthe Table 1, regarding the level of knowledge about the vector agent, during the pre-
intervention evaluation a regular global knowledge was found in almost all students
(99%), maintaining these values according to the student's school of origin (99%, 98%,
100% according to rural, urban or urban-marginal origin, respectively). No students
with good or very good knowledge were found. As for the knowledge of the causative
agent, this was bad in 54.3% of schoolchildren. 27.3% and 70.7% had a bad and regular
knowledge, respectively, about the symptoms of metaxenic diseases. Regarding
knowledge about the prevention of metaxenic diseases, this was bad and regular in
27.7% and 71.7%, respectively.

Regarding the knowledge about complications of metaxenic diseases, this was bad or
regular in 72.7% and 27.3%, respectively, not finding any student with a good
knowledge about this aspect. In the post-intervention evaluation, improvement in the
global knowledge about metaxenic diseases was found, being that 3.7% and 96.3% of
participants had a good or very good level of knowledge, not finding students with bad
or very bad knowledge post-intervention. (Table 2).

Table 2. Knowledge and practices on metaxenic diseases before and after the
educational intervention in students. Before (Bef.) and After (Aft.)

Total population Primary students Secondary students
mean + p* mean + p* mean + p*
standard error standard error standard
error

Bef. Aft. Bef. Aft. Bef. Aft.
Complication: Dengue, Zika, Chikungunya or yellow fever, malaria can cause the death of a
patient.
0 89.9 + <0.001 O 87.3 <000 O 94.1  <0.001

1.7 +25 1 +2.2

Complication: You should visit the nearest Health center to receive medical attention in case

you have suffered a sting and have any of the symptoms (fever, rashes, muscle aches, etc.)

0 84.6x <0.001 O 80.1 <000 O 915 <0.001
2.1 +29 1 26

Prevention; To prevent mosquito bites you have to keep the houses clean.

46 84+212 <0.001 49716 823 <0.00 4.2 85.7 <0.001

+ +28 1 + +3.2

1.22 1.84

Prevention; To prevent the breeding of mosquitoes, it is necessary to cover bottles, buckets

or containers that accumulate water.

1.3 83.6+2.1 <0.001 2.20+1.1 806 <0.00 O 88.2 <0.001

+ +29 1 +29

0.6

Prevention; It is necessary to cover and clean once a week any water tank



1+ 85.6£2.0 <0.001 1.65% 86.7 <0.00 O 84.0 <0.001
0.57 0.9 +25 1 +34
Prevention; Repellent should be used

13 772424 <0.001 165+ 755 <0.00 0.84 798 <0.001
+ 0.9 +32 1 + +3.7

0.66 0.8

Prevention; It is necessary to wear clothes that cover arms and legs

0.6 86.6+1.9 <0.001 055+ 86.6 <0.00 0.84 86.5 <0.001
+0. 0.5 +25 1 + +31

47 0.8

Prevention; The mosquito net and insect repellent have utility in the prevention of malaria,
yellow fever, Dengue, Zika and Chikungunya.

0.3 83.9+2.1 <0.001 055+ 794 <0.00 O 90.7 <0.001
0. 0.5 +30 1 +26

3

Prevention; Fumigation is a key factor in the prevention of Malaria, Chikungunya, Zika,
Dengue or yellow fever

0.3 859+ <0.001 0.55=% 86.1 <0.00 O 85.7 <0.001

+ 2.0 0.5 +26 1 +3.2

0.3

Prevention; Dengue, Zika, Chikungunya or yellow fever, malaria can cause the death of a

patient.

0 89.9 + <0.001 O 87.3 <000 O 94.1 <0.001
1.7 +25 1 +2.2

Prevention; You should visit the nearest Health center to receive medical attention in case

you have suffered a sting and have any of the symptoms (fever, rashes, muscle aches, etc.)

0 84.6+2.1 <0.001 O 80.1 <0.00 O 91.5 <0.001
+29 1 +2.6

*Student's T test was used for paired data.

Regarding the practices regarding metaxenic diseases, adequate practices against
metaxenic diseases were not found during the pre-intervention evaluation at a global
level or the individual or family level. For the post-intervention evaluation, 87.7% and
94.7% of schoolchildren with appropriate individual and family practices, respectively,
were found regarding metaxenic diseases.

Hence, an increase in the appropriate practices on metaxenic diseases was found in
schoolchildren evaluated post-intervention (Table 3).



Table 3. Practices on metaxenic diseases before and after the educational intervention
in students. Before (Bef.) and After (Aft.)

Total population Primary students Secondary students
mean + standard p* mean + p* mean + p*
error standard error standard

error
Bef. Aft. Bef. Aft. Bef. Aft.

Individual Practices: It is important that you comply with the instructions provided by
the Ministry of Health
0.6+0.4 75.6+x2. <0.00 0.55+0. 80.1 <0.00 0.84 68.9 <0.001
7 5 1 5 +29 1 0.8 =+
4.2

Individual Practices: It is important that you wear long-sleeved shirts and / or long pants
if there are mosquitoes
0.6 = 786+ <0.00 055+ 86.2 <0.00 0.84 67.2 <0.001
0.47 2.4 1 0.5 +26 1 * *

08 43
Individual Practices: It is important that you use repellent.
0.3+ 81+ <0.00 055+ 823 <0.00 O 78.9 <0.001
0.33 2.26 1 0.5 +28 1 +3.7
Family practices: It is important that your family keep the house clean
147+ 87+ <0.00 182+ 895 <0.00 9.24 832 <0.001
2.0 1.94 1 2.8 +23 1 * +34

2.7
Family practices: It is important that your family allows MINSA to enter your
home in the fumigation days.
0.3z 49 <0.00 055+ 536 <0.00 O 42.0 <0.001
0.33 2.89 1 0.5 +37 1 +45
Family practices: It is important that your family keep buckets containing covered
water at home.
56+ 89.3+ <0.00 828+ 884 <000 168 90.7 <0.001
0.93 1.8 1 2.0 24 1 * +2.6

1.2
Family practices: It is important that your family frequently changes the water of
plants at home.
26+ 823+ <0.00 38+ 851 <000 084 781 <0.001
0.93 2.2 1 1.4 26 1 * +38

0.8
Family practices: It is important that your family eliminate possible mosquito
breeding sites in your home.
187+ 886+ <0.00 16z 90.6 <0.00 22.7 85.7 <0.001
2.2 1.8 1 2.73 22 1 * +3.2

3.8

*Student's T test was used for paired data.



4 Discussion

We found a low level of knowledge and practices about metaxenic diseases in school
children before receiving the educational intervention. A previous study on dengue in
Peru reports that one of the factors associated with the high incidence of metaxenic
diseases is the level of knowledge and practices of populations exposed to vectors,
where only 65.4% had acceptable knowledge [14]. In school population, it has been
described that in an endemic area of Ica, Peru, the level of knowledge about Chagas
disease is limited, finding an insufficient level in more than half of those evaluated [15].
This evidence would indicate that in general, the knowledge about vector-borne
diseases would be low in Peru, including the school population. This scenario
necessitates the development of strategies that empower schoolchildren against these
diseases through knowledge and appropriate practices according to their abilities.

As part of the results, an improvement was found on knowledge and practices on
metaxenic diseases in schoolchildren. Previous experiences in the Latin American
region and the rest of the world, find improvements in the level of knowledge about
diseases transmitted by vectors after educational interventions in school based on
audiovisual materials or games, including programs specifically oriented to the Aedes
aegypti mosquito or dengue [10,11,16-18]. Educational interventions, although useful
to improve knowledge in various health topics, must additionally identify practices that
support or hinder the progress of disease control programs Transmissible within
multidimensional contexts in which people live in a community with a view to better
knowledge being reflected in preventive practices useful for disease control [19]. On
the other hand, although educational programs for the improvement of knowledge and
attitudes about vector-borne diseases show that both aspects are improvable, obtaining
benefits from participation in educational programs oriented to this health issue,
retention assessment is necessary. of the improvement in the population that receives
these programs in order to ensure that the benefit of the programs is sustainable over
time [20]. In recent years, outbreaks of vector-borne diseases in South America have
increased, mainly arbovirosis transmitted by the Aedes aegypti vector, such as dengue,
Zika and Chikungunya [21]. Therefore, WHO, through In its document The Global
vector control response (GVCR) 2017-2030, it proposes realigning vector control
programs through greater technical capacity, better infrastructure, strengthened
monitoring and surveillance systems and greater community mobilization, highlighting
the need to generate a change in behavior in people as a crucial element for the control
of vector-borne diseases, with emphasis on providing education regarding protection
measures against these diseases for the population [22]. In Peru, given the burden of
disease due to metaxenic diseases, prevention is the fundamental pillar for the control
of this public health problem. Therefore, in the National Strategy for metaxenic
diseases, lifestyles for disease control are recognized and the need to increase the
interaction and participation of the agriculture, education, fisheries and labor sectors is
noted, as well as the need for improve inadequate knowledge, attitudes and practices
for individual, family and community protection [7].

Although the use of an educational intervention for the improvement of knowledge and
practices regarding metaxenic diseases in schoolchildren was found useful through the
use of an educational intervention with audiovisual material, it should be specified that,



since the selection of schools for performing the study was not determined randomly,
the generalization of the results is limited. On the other hand, the study did not
contemplate carrying out a follow-up control to evaluate the retention of knowledge
and practices in the students evaluated, which does not allow to know the stability of
the improvement obtained with the intervention used. Furthermore, it is not possible to
determine how much of the increasing knowledge about metaxenic diseases resides in
the quality of the information transmitted and how much in its didactic formulation
since the audiovisual material was not compare to another educational tool. In spite of
this, we consider that the results of the study would be a useful first approximation on
the use of an educational intervention with audiovisual material for schoolchildren in
geographical areas vulnerable to problems due to metaxenic diseases. The material had
cultural adaptation, considering that many of the children came from Altonadian areas
[23]. Health education plays an important role in disease prevention, especially if this
has been given to young populations [24], there is also evidence that a comprehensive
training program should include the development of educational materials for school
teachers about vector-borne diseases such as ZIKA disease [25], and for elementary
school-aged children [26].

In conclusion, it was found that an educational intervention based on multimedia
audiovisual products for the recognition of the Aedes aegypti vector and the diseases
transmitted by this vector was an effective tool to improve the knowledge and practices
of prevention and control of metaxenic diseases in schoolchildren in the region from
Arequipa. Given the increasing boom in the use of educational interventions to improve
the knowledge and practices of the population on health issues, deepen the evaluation
of the impact of the use of this type of tools for improvement, in addition to the study
of strategies to enhance retention of the benefits obtained with the use of these programs
is necessary to make the improvements sustainable.
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