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Abstract 
Introduction: In El Salvador Mosquito Borne Diseases (MBDs) is a serious public 
health problem due to produce morbidity and mortality. They produce a high eco-
nomic loss, which contributes to the collapse of the public health system. Over the 
years, the Salvadoran public health system has invested large amounts of resources to 
minimize the problem through campaigns against MBDs. Despite this, the popula-
tion is still affected by diseases such as dengue, and more recently chikungunya and 
zika outbreaks. The aim of this study is to evaluate sanitation conditions variables 
and identify knowledge, attitudes, practices related to the prevention of MBDs. Me-
thods: A cross-sectional survey about sanitation conditions and knowledge, attitudes 
and practices on prevention of MBDs of inhabitant’s ≥ 15 years from an urban 
community of a municipality with the highest number of cases reported in 2015. Re-
sults: Majority of respondents (98.2%) had direct supply of drinking water; however 
96.4% of respondents were agreed that they had an inconsistent water supply. Re-
garding MBDs prevention respondents showed high acceptable knowledge (76.8%), 
high favorable attitude (92.1%) and an acceptable implementation of practices to-
ward prevention reproduction of mosquitoes (58.5%) and a poor implementation of 
practices to prevent mosquito bites (38.3%). Conclusions: The findings revealed high 
acceptable knowledge about MBDs and a high favorable attitude regarding to pre-
vent them, but also revealed a scarce implementation of prevention practices. The 
generalized storage of water on non-covered barrels because the inconsistent water 
supplies, can be source of proliferation of mosquitoes and therefore increases the risk 
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of transmission of MBDs. High population density of the community can magnify 
this risk. It is necessary to enhance education to promote better implementation of 
practices using the most common media together with the local health workers. 
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1. Introduction 

Mosquito borne diseases (MBDs) are diseases transmitted by mosquito bites and are 
spread worldwide, especially in the tropic and subtropical belts. These diseases are an 
important public health problem because they cause extensive morbidity and mortality 
especially in developing countries where poverty exacerbates population vulnerability. 
These diseases are a major economic burden within disease-endemic countries. Poor 
living conditions as lack of access to adequate housing, safe drinking water and sanita-
tion, low access to health attention and the high adaptability of the mosquito vector to a 
broad fan of environmental conditions exacerbate the impact of MBDs in developing 
countries, especially among the poorest segments of the society. Dengue and malaria 
are the most important MBDs. Dengue is a viral disease produced by different types of 
arbovirus and transmitted mainly by Aedes aegypti and Aedes albopictus species, glo-
bally distributed and highly anthropophilic mosquitoes adaptable to different climatic 
conditions. Dengue produces around 390 million of infections each year of which 96 
million manifests clinically with different levels of severity [1]. Malaria is produced by 
five species of parasitic protozoans and it is transmitted mainly by mosquitoes of genus 
Anopheles. Malaria is a leading cause of death and disease in many developing coun-
tries. The WHO estimates that in 2015, there were 214 million cases of malaria and 
438,000 people died of malaria [2]. Other examples of hazardous MBDs are: yellow fev-
er, lymphatic filariasis, West Nile fever, chikungunya and, recently, zika; which threat 
large regions of the world due to the globalization of travel and trade, unplanned urba-
nization and environmental challenges such as climate change contribute to expand 
quickly handoff MBDs. Chikungunya and zika are emerging in countries where they 
are previously unknown. Despite that zika and chikungunya do not produce high mor-
tality rates; they produce high economic loss which contributes to the collapse of the 
public health system of the most developing countries. The optimal means of control-
ling any one of them are likely to be a combination of vector control, drugs, manage-
ment of clinical illnesses and/or vaccines. However, there are no vaccines for most dis-
eases and clinical management supposes elevated costs for health institutions, unaf-
fordable for the most developing countries.  

In El Salvador during the first half of the 20th century, a lot of resources were in-
vested to mitigate the malaria that caused thousands of death [3] especially among the 
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rural population, but efforts made by the Ministry of Health almost have mitigated it 
completely at the beginning of the 21th century. In recent years, the main disease 
transmitted by mosquito in El Salvador has been dengue, however, large outbreaks of 
chikungunya and zika affected the population between 2014 and 2016 [4] [5]. These 
vector borne diseases affected almost all the country with major cities being the most 
affected. 

Currently, the application of pesticides to control the adult mosquito supposes high 
economic costs to health institutions and possible environmental and human health 
concerns especially if used persistently. More effective ways are the preventive measures 
based on reproduction of mosquitoes. These are known as WASH (water, sanitation 
and hygiene) measures carried out at individual and community level and are focused 
on personal and housing protection and emphasized elimination of mosquito breeding 
sites in domestic areas. Although the Salvadoran Ministry of Health spent large amount 
of resources in both type of measures (massive pesticide application and communica-
tion with the public on risks and prevention measures), they were unsuccessful. 

The final decision maker and executioner of these measures is the community, 
therefore a proper knowledge about these MBDs and proactivity at community level are 
key factors for obtaining successful results. Knowledge, Attitudes and Practices (KAP) 
surveys are effective tools to evaluate if preventive measures are being implemented 
properly in the community and to evaluate concerns regarding to its implementation. 
KAP studies are oriented to gather information on what people know, believe and do; 
in relation to a particular topic and are widely used to strengthen prevention campaigns 
in the field of vector-borne diseases [6]-[8]. 

The aim of this study was to evaluate WASH variables related to MBDs prevention in 
a homogeneous urban community. Selected community was located in Ilopango, one of 
the most heavily affected municipalities of San Salvador Metropolitan Area by out-
breaks of dengue and chikungunya in 2015 [9]. We planned to identify knowledge, at-
titudes, practices related to the prevention of MBDs of the community inhabitants and 
sanitation conditions of the households. 

2. Methods 
2.1. Study Area 

El Salvador is a developing country in the Pacific coast of Central America with the 
largest population density of continental America with 304 hab/km2 according to Min-
istry of Economy of El Salvador [10]. El Salvador is a small country with only 21,041 
km2 and is bounded by Honduras to the north and east, by the Pacific Ocean to the 
south, and by Guatemala to the northwest (Figure 1(a)). El Salvador has a tropical cli-
mate with a dry season (November-April) and a wet season (May-October) [11] and it 
is affected periodically by tropical storms and hurricanes. As other Central-American 
countries, it is located in a high volcanic and seismically active area and has a rugged 
landscape heavily influenced by volcanic geomorphology. The highest density of popu-
lation is concentered in metropolitan area of San Salvador, the capital of the  
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Figure 1. Location of the study area: (a) map of El Salvador, (b) metropolitan area of San Salvador and location of study area, (c) popula-
tion density of metropolitan area of San Salvador, (d) rate of suspected cases of dengue 2013-2014 and (e) location of San Bartolo 1 com-
munity. 
 

country, with 2881 hab/km2 [10] (Figure 1(b) and Figure 1(c)). Fourteen municipali-
ties form the metropolitan Area of San Salvador. The most of them represent non- 
planed urban areas. Urban slums with poor provided or without basic services locate 
next to extended neighborhoods of single-family houses with small courtyards only ac-
cessed through small alleyways, are common features of all metropolitan area. Espe-
cially this is the case in the crowded dormitory cities located in Ilopango, Soyapango, or 
Apopa municipalities that were the most affected by MBDs in recent years according to 
Ministry of Health records [9]. The present study was carried out in an urban commu-
nity of Ilopango municipality (Figure 1(b)). Ilopango has a population density of 3221 
hab/km2 [10] and was the municipality with the most cases of MBDs (with 585 con-
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firmed cases by metropolitan hospitals and Ilopango presented the highest rate of sus-
pected cases of dengue in 2013-2014 in San Salvador municipality) (Figure 1(d)) [9]. 
Urban community, called San Bartolo 1, is located at 634 m.a.s.l. and inhabited by 
working class families. San Bartolo 1 has surface of 1902 Ha and has around 500 inha-
bitants therefore has local population density of 26,288 people per square kilometer 
(Figure 1(e)). Community is formed by several paved alleyways where small single 
family households (45 m2) are settled. In general, these homes are made by bricks and 
cement and commonly known as alleyway houses. These types of homes have only one 
floor and a small backyard. San Bartolo 1 is next to San Bartolo Hospital and has 
First-Level Health Care Facility located at a distance of 350 m. 

2.2. Study Design and Population 

This work is a cross-sectional survey about WASH conditions, evaluating KAP of the 
community inhabitants towards the prevention of MBDs taking into account demo-
graphic variables and evaluating sanitation and water access conditions of households. 
The study was conducted from April to May 2015 in San Bartolo 1 community. 
Face-to-face interviews were performed directed to a representative of each household 
of ≥15 years of age. Overall, the community consists of 177 households, whereby 110 
household representatives were interviewed while the other 67 could not be sampled 
because of two reasons: the inhabitants were not found or they refused to participate.  

2.3. Survey Design 

The questionnaire was developed in Spanish following the recommendations proposed 
by WHO [12]. Questionnaire was divided in two sections: 1) demographic information 
(age, gender, education level, marital status, occupation and time living in the commu-
nity) and questions about sanitation conditions such as access to drinking water, fre-
quency of water supply, residential waste collection and final disposal of wastewater; 2) 
questions regarding on KAP of prevention of MBDs. All questions were close-ended 
except the participant's age, because are easy to standardize facilitate statistical analysis. 
Considered questions were formulated according the prevention recommendations of 
MBDs proposed by WHO and Salvadoran Ministry of Health [13]-[15] and some of 
them were stemmed from former KAP surveys related to MBDs prevention carried out 
in developing countries [16]-[20]. Then environmental health professors of University 
of El Salvador with KAP expertise were consulted to improve the validity of the ques-
tionnaire. Finally, the questionnaire was pre-tested with the aim to assess clarity and 
comprehensibility of the questions. All questions and the possible answers are listed in 
Table 1. 

To find maximum number of household’s representatives, the study was conducted 
during seven days, six labor days and one Sunday. Questionnaire was presented to 
household’s representatives by interview technique, by a mixed couple of trained inter-
viewers. Prior of the interviews an informed consent was read to explain the aim of this 
study. After that, only those individuals who showed their willingness to participate and  
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Table 1. Questions asked to participants of this study. 

Question Possible answers 

Sociodemographic profile of the participants 

What is your gender? Female/Male 

How old are you? Years 

What is the highest level of education you have completed? 
None/Primary and secondary/High School 

College 

What is your occupation? 
Stay-at-home mothers/Worked in construction,  

maintenance or domestic employs/Students 

Water and sanitation conditions 

Do you have access to water? Yes/No 

What is the frequency of water supply? Constant/Inconstant 

What is the garbage removal frequency? Every day/Twice a week/Three times a week 

Where do you dispose the wastewater? Wastewater system/Septic tank/On the street 

Knowledge regarding to prevention of MBDs 

Which of the following diseases are transmitted by mosquitoes? Dengue/Chagas/Yellow fever/Chikungunya/Malaria 

What is the mechanism of transmission of MBDs? Body fluids/water polluted/contaminated food/mosquito bite 

What is the time of day when mosquitoes are more likely to bite? At dawn/Noon/Before dusk/Afternoon and night/Only during night 

Which are mosquito breeding sites? Tires/hollow trees/on soil/gutters/in walls/on garbage 

Which of these preventive measures do you consider more 
effective to avoid the reproduction of larvae and pupae? 

Apply the little dab 
Eliminate stagnant water 

Fumigate 
Apply larvicide 

Use of fishes on water containers 
Covered water containers 

Which of these measures do you consider  
more effective to prevent mosquito bites? 

Use of bed nets/Use of repellent/Use of insecticides/Covered water  
containers/Apply the little dab/Use of screens in window and doors 

Attitudes about prevention of MBDs 

Do you consider that preventive measures to reduce mosquitoes  
could avoid mosquito borne disease? 

Strongly Agree*/Agree*/Not sure/Disagree/Strongly disagree 

Are mosquito borne diseases serious problem? Strongly Agree*/Agree*/Not sure/Disagree/Strongly disagree 

Is it spraying the best method to reduce mosquitoes? Strongly Agree/Agree/Not sure/Disagree*/Strongly disagree* 

Is it Ministry of Health unique entity responsible  
to reduce larvae of mosquitoes in your home? 

Strongly Agree/Agree/Not sure/Disagree*/Strongly disagree* 

Are you responsible to prevent spread of larvae in your home? Strongly Agree*/Agree*/Not sure/Disagree/Strongly disagree 

Preventive measures against MBDs 

Which practices for preventing the mosquito breeding are you using? 
Eliminate standing water/Use of larvicide/Wash  

water containers/Use of fishes in water containers 

Which practices for preventing the mosquito bites are you using? 
Use of insecticide/Use of repellent/Use of screens in window  

and doors/Use of fans/Use of bed nets 

*Favorable attitudes. 
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agreed to sign the informed consent were selected to participate. In order to validate the 
questions about practices, household inspections were carried out at the same time to 
verify the application of preventive measure in each respondent’s household following a 
guide that included two type of practices: practices to prevent of larvae and pupae 
spread (use of larvicide, wash water containers, use of fishes in water containers and 
covered water containers) and practices to prevent mosquito bites (use of insecticides, 
repellent, screens in window and doors, fans and/or bed nets). 

At the end of each day a field supervisor together with all the interviewers reviewed 
the filled questionnaires to ensure the quality of data collected. Field supervisor digita-
lized all collected data by using EPI Info 7 software. 

2.4. Data Analysis 

Data analysis was carried out by an environmental researcher and a medical doctor and 
they were in close contact with field supervisor. Access to drinking water was evaluated 
by considering positive and negative answers. If access to water was positive, then we 
assessed if it was consistent (permanent) or inconsistent (irregular). Disposal grey wa-
ter was evaluated considering if there was an adequate evacuation system (yes or no). 
Residential waste collection was evaluated considering if it was collected 3 or more 
times a week (correct) or less than 3 times a week (incorrect). Positive answers were 
scored as 1 while negatives as 0. 

Knowledge, attitudes and practices survey, regarding WASH strategies to prevent 
MBDs, were evaluated separately through different sets of questions. In order to eva-
luate the importance of each question, according to its contribution on determinant 
quantification and on risk mitigation of spreading MBDs, an analytic hierarchy process 
(AHP) was used [18]. AHP is a multi-criteria decision method that uses hierarchical 
structures to represent a problem and makes judgments based on experts to derive 
priority scales using pair wise comparison to evaluate the importance of each question. 
The hierarchy of the KAP questions is shown in Figure 2. The goal, level 1, is to eva-
luate KAP about WASH strategies to prevent MBDs. Level 2 is formed by the different 
factors considered in KAP studies: knowledge, attitudes and practices. Level 3 
represents subfactors. Practices were split in 2 different subfactors: measures on elimi-
nating breeding sites and measures on avoiding mosquito-bites. However, factors may 
not necessarily represent subfactors. Level 4, is constituted by questions related to basic 
issues to prevent MBDs. These issues have a different impact on the prevention. Level 5 
is formed by the population answers related to the level 4 questions. Thus, each alterna-
tive is described by the combination of the importance of the issue described in level 4 
and the response of the community population to issues described in level 5.  

A research expert judgment was obtained through a multidisciplinary group of pro-
fessional profiles covering environmental health, psychiatry, epidemiology and biology. 
By consensus the expert group established the weight of each question by filling 4 pair-
wise comparison matrices, one for questions related to knowledge, another for attitudes 
and two for practices. The final weight of each question was obtained through the cal-  
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Figure 2. Hierarchy of social determinants of health of MBDs. 
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culation of the eigenvector of each matrix. Finally, the consistency of the pairing 
process was checked through calculation of Consistence Index and Consistence Ratio 
[18]. If matrix results were not consistent the matrix was fine-tuned, by the expert 
group, following an iterative process.  

First, level 5 answers were evaluated for each interviewed person using different cri-
teria depending on if they are related to knowledge, attitude or practices. 

To evaluate the knowledge related to a topic, the questionnaire presented a question 
related to that topic with different possible answers. Some of these answers were correct 
and some false. Respondent had to identify if different answers were true or false. If the 
respondent identified more than 50% of the answers correctly an acceptable knowledge 
related to that topic was considered and that question was scored by 1. On the other 
hand, if less than 50% of the answers were not identified correctly it was considered 
that the respondent had an unacceptable knowledge and the question was scored by 0. 

Attitude answers were assessed using the Likert scale (strongly disagree, disagree, not 
sure, agree and strongly agree). In case of agreement was considered as a positive atti-
tude these answers classified as agree or strongly agree with the topic were considered 
as favorable attitudes and scored with 1 while other classes were considered as a nega-
tive attitude and scored with 0. In case of agreement was considered as a negative atti-
tude, answers classified as strongly disagree or disagree were scored with 1 whereas 
other classes were scored with 0.  

Acceptable practices were scored by 1 and unacceptable was scored by 0. Practices 
were assessed based on 10 basic preventive measures grouped into the following two 
categories: 1) Eliminating breeding sites and 2) Preventing of mosquito-bites. Accepta-
ble practices were scored by 1 and unacceptable were scored by 0.  

Then, topics identified in level 4 were evaluated through the aggregation of the an-
swer results. The community was classified as having adequate results related to a topic 
if the aggregated results showed that more than 50% of the interviewed household has 
chosen a correct answer in the case of knowledge, they showed a positive attitude or 
implemented the practices. Finally results for each factor presented in the level 2 
(knowledge, attitude and practices) were obtained through the aggregation of weighted 
results obtained in level 4. 

Statistical analysis was performed by using Statistical Package Social Sciences 20.0 
(SPSS). Each single KAP question was coded and evaluated according to the weight es-
tablished with AHP. Additionally, comparisons of medians between sex, ages and edu-
cational level with the results of the KAP questions were conducted by using non- 
parametric tests: Mann Whitney and Kruskal-Wallis. Finally bivariate analysis was 
performed by Odd Ratio (OR).  

3. Results 
3.1. Demographic Characteristics 

Table 1 presents the demographic characteristics of respondents obtained during the 
KAP household survey.  
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3.2. Water and Sanitation Conditions 

Almost all the houses have piped water supply (98.2%). Water is supplied by ANDA, 
the national water company. ANDA supplies safe water. However, 96.4% of the res-
pondents were agreed that they have an inconsistent water supply. Evidences for incon-
sistent water supply could be found during carrying out this survey: water containers 
for storing water were found in all visited homes. The majority of respondents (77.3%) 
have regular waste collection three times a week and all of them have public wastewater 
systems. 

3.3. Knowledge, Attitudes and Practices 

Table 2 contains data related to knowledge about MBDs, Table 3 contains data about 
attitudes regarding MBDs prevention measures and Table 4 shows compiled data about 
practices to prevent reproduction of mosquitoes and mosquito bites. In the tables the 
questions of the KAP survey with the respective answers and the number of respon-
dents and the proportion of respondents that choose each answer are listed. The weight 
according to the importance of each question obtained through the AHP is showed as 
well as the weighted percentage obtained of favorable answers to MBDs prevention. Fi-
nally, aggregates of the weighted percentages of respondents with an acceptable know-
ledge, favorable attitudes and practices, are presented in each table.  

3.3.1. Knowledge Regarding MBDs and Their Prevention 
The aggregated results show that the respondents have a high acceptable knowledge 
(76.8%) regarding MBDs and their prevention (Table 2). Interviewed people show a 
good knowledge regarding the most important issues that are the preventive measures 
to avoid the reproduction of larvae and pupae and measures to prevent mosquito bites 
with 88.2% and 70.0 % respectively. The respondents also obtained good results in oth-
er issues as places of mosquito breeding (95.5%), mechanisms of transmission of MBDs 
(66.4%) even about different MBDs (93.6%). The worst results were obtained in the 
question related to the time in which the mosquito likely feeds/bites, only about 40.9% 
of the respondents gave an adequate answer. 

Figure 3 presents sources of information about prevention of MBDs. Almost all par-
ticipants (89.1%) mentioned the TV as the main source about MBDs mitigation strate-
gies. Most participants also obtained information from radio (66.4%), health workers 
(61.4%), schools (52.7%) and newspapers (49.1%). 

3.3.2. Attitudes toward Prevention of MBDs 
Table 3 shows that, in general, there had a favorable attitude regarding to prevention of 
MBDs with aggregate results 92.1%. In order of relevance, the results show that the 
respondents are agree that it is within their responsibility to reduce larvae of mosqui-
toes at home and they agree that MBDs are serious health problems, obtaining 93.6% 
and 98.2% respectively which are considered as favorable attitudes. The majority of in-
terviewees agreed that preventive measures to reduce mosquitoes are important to 
avoid MBDs (96.4%) and most of them disagree that the Ministry of Health is the  
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Table 2. Sociodemographic profile of the participants. 

Variable Number (n = 110) % 

Gender   

Female 68 61.8 

Male 42 38.2 

Age of group (years)   

15 - 19 7 6.3 

20 - 39 42 38.1 

40 - 59 40 36.6 

≥60 21 19.0 

Education level   

None 10 9.1 

Primary and secondary 43 39.1 

High School 43 39.1 

College 14 12.7 

Occupation   

Stay-at-home mothers 39 35.5 

Worked in construction, maintenance or domestic employs 62 56.4 

Students 9 8.2 

 
Table 3. Knowledge regarding to prevention of MBDs. 

Question Answers 
N = 110 

Weight (%) 
Weighted  

favorable results (%) 
Yes N (%) No N (%) 

Which of the following diseases  
are transmitted by mosquitoes? 

Dengue/Chagas/Yellow  
fever/Chikungunya/Malaria 

103 (93.6) 7 (6.4) 2.9 2.7 

Mechanism of transmission of MBDs: 
Body fluids/water polluted/ 

contaminated food 
73 (66.4) 37 (33.6) 8.1 5.4 

When are mosquitoes likely to bite? 
At dawn/Noon/Before dusk/ 

Afternoon and night/ 
Only during night 

45 (40.9) 65 (59.1) 8.9 3.7 

Which of these are  
mosquito breeding sites? 

Tires/Hollow trees/on soil/ 
gutters/in walls/on garbage 

105 (95.5) 5 (4.5) 10.8 10.3 

Which of these preventive measures  
do you consider more effective to avoid  
the reproduction of larvae and pupae? 

Apply the little dab 
Eliminate standing water 
Fumigate Apply larvicide 

Use of fishes on water containers 
Covered water containers 

97 (88.2) 13 (11.8) 34.6 30.5 

Which of these measures do you consider 
more effective to prevent mosquito bites? 

Use of bed nets 
Use of repellent 

Use of insecticides 
Covered water containers 

Apply the little dab 
Use of screens in  

window and doors 

77 (70.0) 33 (30.0) 34.6 24.2 

Aggregation    100 76.8 



R. Mejía et al. 
 

94 

 
Figure 3. Source of information on prevention of MBDs. 

 
Table 4. Attitudes about prevention of MBDs. 

N = 110 

Question Likert scale N (%) Favorable N (%) Weight (%) Weighted favorable results (%) 

Do you consider that preventive  
measures to reduce mosquitoes  

could avoid mosquito borne disease? 

Strongly agree * 
Agree* 

Not sure 
Disagree 

Strongly disagree 

73 (66.4) 
33 (30.0) 

1 (0.9) 
2 (1.8) 
1 (0.9) 

106 (96.4) 12.3 11.9 

Are mosquito borne 
diseases a serious problem? 

Strongly agree * 
Agree * 
Not sure 
Disagree 

Strongly disagree 

62 (56.4) 
46 (41.8) 

1 (0.9) 
1 (0.9) 

0 

108 (98.2) 29.2 28.7 

Is it spraying the best  
method to reduce mosquitoes? 

Strongly agree 
Agree 

Not sure 
Disagree* 

Strongly disagree* 

36 (32.7) 
13 (11.8) 
20 (18.2) 
10 (9.1) 

31 (28.2) 

41 (37.3) 4.0 1.5 

Is it Ministry of Health unique  
entity responsible to reduce larvae  

of mosquitoes in your home? 

Strongly agree 
Agree 

Not sure 
Disagree* 

Strongly disagree* 

20 (18.2) 
8 (7.3) 
4 (3.5) 

28 (25.5) 
50 (45.4) 

78 (70.9) 4.3 3.0 

Are you responsible to prevent  
spread of larvae in your home? 

Strongly agree* 
Agree* 

Not sure 
Disagree 

Strongly disagree 

68 (61.8) 
35 (31.8) 

2 (1.8) 
2 (1.8 
3 (2.7) 

103 (93.6) 50.2 47.0 

Aggregation    100 92.1 

*Favorable attitudes. 
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unique entity responsible for domiciliary reduction of larvae of mosquitoes (70.9%) 
which is considered a favorable attitude, too. The only unfavorable attitude was that a 
majority of respondents (62.7%) have the perception that spraying pesticides is the best 
method to reduce mosquitoes. 

3.3.3. Practices toward Prevention of MBDs 
As shown in Table 5, the surveyed population showed an acceptable implementation of 
practices toward the prevention of mosquito reproduction (58.5%) and a poor imple-
mentation to prevent mosquito bites (38.3%).Regarding the most important practices 
to prevent reproduction of mosquitoes according to the weight factor, almost all res-
pondents eliminate standing water (89.1%) and wash the water containers (84.5%) but 
only few cover water containers (23.6%). Secondary practices as application of larvi-
cides or use of fishes in water containers are only slightly applied with 39.1% and 4.5% 
respectively. Regarding to mosquito bite prevention practices with a higher weight fac-
tor, the majority use bed nets (62.7%) but only a low percentage of the interviewed 
households use screens in windows and doors (5.5%). Regarding other practices of 
lower importance, most of the respondents used fans to prevent mosquito bites (73.6%) 
but other measures, as application of insecticides and repellents, are poorly used (35.5% 
and 33.6% respectively).  

3.4. Comparison between the Groups or Variables 

There were not statistical differences across gender, ages and educational level with 
KAP variables. Therefore there are no statistical significant differences between of pop-
ulations and independent variables regarding to KAP.  

 
Table 5. Preventive measures against MBDs. 

N = 110 

Question Yes N (%) No N (%) Weight (%) Weighted acceptable results (%) 

Practice to prevent reproduction of mosquitoes     

Eliminate standing water 98 (89.1) 12 (10.9) 30.7 27.3 

Use of larvicide 43 (39.1) 67 (60.9) 2.7 1.0 

Wash water containers 93 (84.5) 17 (15.5) 27.4 23.2 

Use of fishes in water containers 5 (4.5) 105 (95.5) 11.9 1.0 

Cover water containers 26 (23.6) 84 (76.4) 27.4 6.5 

   100 58.5 

Practice to prevent mosquito bites     

Use of insecticide 39 (35.5) 71 (64.5) 3.2 1.1 

Use of repellent 37 (33.6) 73 (66.4) 8.9 3.0 

Use of screens in window and doors 6 (5.5) 104 (94.5) 37.9 2.1 

Use of fans 81 (73.6) 29 (26.4) 6.9 5.1 

Use of bed nets 69 (62.7) 41 (37.3) 43.0 27.0 

Aggregation   100 38.3 
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4. Discussion 

The study revealed appropriate sanitation conditions of the community; it also had di-
rect supply of drinking water although irregular and interrupted. Interviewed house-
hold’s representatives showed a good knowledge and attitudes regarding to the preven-
tion of MBDs, but the population had a poor implementation of practices, especially 
those related to avoid mosquito bites. Poor practices were not related to any pattern re-
lated to sex or age. 

Interruptions of water supply are common in El Salvador, according to a FESAL 
survey only 60% - 70% of households of San Salvador Department obtains water supply 
7 days per week and more than 4 hours per day [19]. Households store water in barrels 
of 210 - 220 L to prevent inconsistencies of water supply. These barrels are a potential 
source of mosquito breeding sites if preventive measures are not performed as shown in 
other studies in other developing countries [21] [22]. 

The surveyed people showed a good knowledge about MBDs including advanced 
topics like different types of vector borne diseases. Positive attitudes on disease preven-
tion were found, too. The only handicap, observed as a negative attitude, was the per-
ception of the majority of the population that the use of pesticides is regarded as the 
best method to prevent MBDs. The authors identify this attitude as negative because 
this intervention could be useful in short term at local level but recent widespread out-
breaks of MBDs demonstrate another pattern (i.e. dengue, chikungunya and zika). 
There is no clear evidence in scientific literature for the effectiveness of per domestic 
space spraying in the case of Aedes-borne diseases transmission [20]. Moreover massive 
widespread use of pesticides can be a threat to both human and environmental health 
and represented a regular investment of great amount of resources for the Ministry of 
Health of El Salvador in 2014 [9]. 

These high levels of knowledge and positive attitudes can be related especially to the 
diffusion of information about MBDs in TV and radio mainly carried out by the Minis-
try of Health. Similar results were found in other developing countries [17]. Moreover, 
it is necessary to highlight that the respondents have noted the importance of health 
workers on the prevention of MBDs. Thus, the communicative strategy of the Ministry 
of Health had a positive impact to this community. On the other hand, in the case of an 
outbreak, the information should be carefully evaluated because it can lead to panic or 
other reactions. For example, during the zika outbreak in 2015-2016 several Latin 
American countries, among them El Salvador, recommended women not to get preg- 
nant, because of the possible association between zika and microcephaly identified in 
Brazil and recently in Colombia [23]-[25]. This recommendation is unrealistic in a 
country where women cannot decide the outcome of their fertility—especially in the 
rural areas. Males should also be included in this recommendation since new evidence 
suggest that the zika virus can be transmitted sexually [26].  

In the most cases this information was spread through sensationalist way and pro-
duced a debate on Latin American women’s right to access safe abortions and the en-
forcement of restrictive laws in the region. Until this day, in El Salvador, there are no 
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policies that allow women to undergo safe abortion practices.  
Practices otherwise showed poorer results than knowledge and attitudes. Almost 

nobody carried out basic preventative measures such as covering water containers and 
only few carried out basic practices to avoid mosquito bites like use of repellent, insec-
ticides and use of screen in window and doors. The presence of Aedes aegipty and 
Aedes albopictus mosquitoes is directly influenced by the availability of water-holding 
containers for oviposition and larval development. Taking into account that garbage in 
the streets is scarce due the regular waste collection, the main breeding habitats are the 
barrels for tap water storage. Almost all households have one or more non covered wa-
ter containers in the yard because of the irregular water supply. Non covered containers 
can favor mixing of tap water and rain water which improve tap water as breeding ha-
bitat as suggest Getacheu et al. [27]. Thus this community present environmental cha-
racteristic required for the proliferation of Aedes aegipty and Aedes albopictus. These 
conditions may be magnified by high density of population and the horizontal distribu-
tion of households. This is not only a particular situation of this community, according 
the high larval indices recorded recently in the region. A house index (HI) of 8 - 11 
calculated for the whole country and a HI of 18 - 32 recorded for San Salvador depart-
ment by MINSAL in the first 31 epidemiological weeks in 2015 [28]. However larval in-
dices are a poor indication of mosquito adult infestation, PAHO proposes a HI>5 as a 
high risk for dengue transmission [29]. The high mosquito proliferation complemented 
by the high human population density of the community increases the chances of stable 
transmission cycles between infected and susceptible persons. Hence the community 
presents a high risk of transmission of MBDs, especially these transmitted by Aedes ae-
gipty and Aedes albopictus like dengue, zika and chikungunya. 

Small neighborhood stores and a closer supermarket are well provided by of an-
ti-mosquito products such as repellents or household insecticides; however, these 
products are costly what can limit their use. Mulla et al. showed that, proportionally, 
the costs of household anti-mosquitoes products are higher in developing countries 
than compared with developed countries [30]. Screens on windows and doors protect 
households 24-hours a day against mosquito vectors as malaria, dengue or filariasis 
[31]-[33] as well as the house fly which spreads diarrheal diseases, that are ones of the 
most important health problems in El Salvador, too. Windows screens were considered 
as one of the significant steps in mitigation of malaria in industrializing nations in the 
early 20th century [34].  

Limitation of this study includes the exclusion of better inquiry on explanation about 
some questions in the knowledge and attitudes sections. Participants may have felt 
pressured to give answers they felt were socially appropriate. The multidisciplinary 
group would have been improved adding other professional profiles in order to obtain 
better estimation of the weight of each question. Despite these limitations, the findings 
of the present survey have important implications to understand the behavior of people 
and the weaknesses that expose to the people to MBDs.  

Efficient and sustainable program of prevention of MBDs must involve governmen-
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tal stakeholders, who should plan and oversaw the program, and community, who 
helped execute control measures and permitted access to their property as showed be-
fore [35] [36]. Following a similar methodology like the National Malaria Program of El 
Salvador, in which the community had an essential role through a volunteer collabora-
tors network [37].  

In the present community, according to the KAP results and the hierarchy analysis of 
the importance, an intervention to prevent Aedes infestation should be focused on pre-
ventive practices against both immature and adult mosquitoes and to strengthen the 
importance of household practices to prevent MBDs. Governmental institutions should 
to promote covering water containers and use of windows and door screens as carried 
out by Garcia-Betancourt et al. [38]. Health officials should explain this practice to the 
community through workshops; features of the water containers should be evaluated 
and local manufactures should be involved to produce water container covers. This in-
tervention can be complemented by promoting other alternatives like the application of 
little dab known in Spanish as la untadita and to evaluate the introduction of local lar-
vivorous fishes as an alternative to larvicide application. However some studies identi-
fied larvavorous fishes as a useful method to eliminate mosquitoes larvae cheaper than 
larvicide [39] [40], there is no evidence to demonstrate any community effectiveness of 
this method as a single agent [41]. Moreover, viability of this implementation has to be 
evaluated considering the presence of chlorine in water because some species do not 
tolerate chlorine levels of treated drinking water [42]. Finally, the workshop should 
consider rational use of household pesticides and repellents taking into account the 
possible impact to human health of these products and giving priority to natural prod-
ucts and the less harming options. Gang violence context in El Salvador could be a 
handicap to an intervention. The gangsters threaten the population of the communities 
and blackmail them. As shown by UNDP fear makes the inhabitants of the community 
distrust on each other and, therefore it is difficult to promote any intervention in the 
communities, especially among young people. 

5. Conclusion 

The analysis carried out in the present study yielded a clear snapshot of the status of 
MBDs knowledge, attitudes, and practice in April to May 2015 in San Bartolo 1 com-
munity. The findings revealed high acceptable knowledge about MBDs, a high favora-
ble attitude regarding to prevent them and a scarce of implementation of practices to 
prevent them. Results showed the general conformism about the spraying of pesticides 
such as the best method to control of adult mosquito. Additionally, the storage of water 
on non-covered water containers because of the irregular water supply is a generalized 
practice. Containers filled full of clean waters are common breeding sites for Aedes al-
bopictus and Aedes aegipty mosquitoes and therefore there is a high risk of Aedes- 
borne diseases transmission that is magnified by the high population density of the 
community. It is necessary to enhance education to promote implementation of pre-
ventive practices, especially the simplest and efficient such as use of water container 
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covers and use window screens. Common media such as TV and Radio, together with 
local health workers are the most useful channels for spreading the information related 
to prevention practices.  
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