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ABSTRACT

Objectives To evaluate the frequency of knowledge

and attitudes towards dengue prevention among the
Peruvian population, as well as the sociodemographic
factors associated with reported knowledge and attitude
outcomes.

Design/setting A cross-sectional study was conducted,
based on information from the National Survey of Budget
Programs of Peru, 2019.

Participants We included 57 829 respondents with a
mean age of 40.3+17.4 years, of whom 52.8% were
women and 87.6% were from urban areas.

Primary and secondary outcomes Knowledge about
dengue infection (transmission, symptoms, importance
of going to a health centre and not self-medicating) and
preventive attitudes to avoid infection.

Results Of all the respondents, 36.2% (n=23247)
presented good knowledge about dengue and 11.6%
(n=7890) had a higher number of preventive attitudes
(>3 attitudes). In the multivariate regression analysis, we
found that being female (for knowledge: aPR (adjusted
prevalence ratio): 1.03; 95% Cl 1.02 to 1.03; and for
attitude: aPR: 1.02; 95%Cl 1.01 to 1.02), being married/
cohabiting (for knowledge: aPR: 1.02; 95%Cl 1.00 to
1.03; and for attitude: aPR: 1.01; 95% Cl 1.00 to 1.02) and
residing in the jungle (for knowledge: aPR: 1.14; 95%Cl
1.12 to 1.16; and for attitude: aPR: 1.09; 95% Cl 1.07 to
1.11) were associated with better knowledge and more
preventive attitudes. In addition, we found that being an
adolescent (for knowledge: aPR: 0.97; 95% Cl 0.96 to
0.99; and for attitude: aPR: 0.99; 95% Cl 0.97 to 0.99), and
belonging to the Quechua ethnic group (for knowledge:
aPR: 0.93; 95% Cl 0.91 to 0.94; and for attitude: aPR:
0.98; 95% Cl 0.97 to 0.99) were associated with a lower
proportion of adequate knowledge and fewer preventive
attitudes.

Conclusions Our study found a high proportion of poor
knowledge and few preventive attitudes towards dengue
in the Peruvian population. That highlights the requirement
to implement national strategies to educate people about
dengue and promote preventive attitudes, considering the
factors found.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= While this study draws on a nationally represen-
tative survey in Peru, it is worth noting that infor-
mation about dengue prevention practices was not
available. This limits our understanding of the mea-
sures in place to prevent the spread of the disease.

= Also, it’s important to recognise that dengue is not
endemic in all parts of Peru. However, gaining insight
into the current state of knowledge and attitudes to-
wards dengue in the population could be a starting
point for minimising outbreaks in non-endemic ar-
eas that may arise due to climate change.

= Finally, given that the survey was conducted in ar-
eas where the disease is not endemic, it is possi-
ble that some respondents may have struggled to
understand certain questions. However, the survey
was carried out by trained personnel, which helped
to minimise reporting bias.

INTRODUCTION

Dengue feverisahighly prevalentvectorborne
viral infection that is transmitted primarily
by Aedes aegypti mosquitoes. It is considered
the most important mosquitoborne viral
disease worldwide and is widely distributed in
tropical and subtropical regions.' * In Latin
America (LATAM), dengue is hyperendemic,
and its incidence has been increasing in
recent years,” * with an average of 72.1 cases
per 100000 person-years between 1995 and
2010, with a mortality rate of 0.02 per 100000
persons.” The economic burden of dengue
in the region has also been significant, with
an average annual cost of over 3billion US
dollars.’ Furthermore, in LATAM coun-
tries, the presence of weak health systems to
cope with outbreaks of infections has been
described,” which makes this region one of
the most vulnerable globally.
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To prevent dengue outbreaks, the WHO recommends
that endemic countries develop evidence-based strategies
and policies that prioritise the prevention of mosquito
breeding, community education, and the implementa-
tion of an active mosquito and virus surveillance system.”
In response, various studies have demonstrated the effec-
tiveness of prevention strategies aimed at reducing the
presence of mosquitoes, including the use of insecticidal
and non-insecticidal container covers, waste management
and clean-up campaigns, and the elimination of potential
mosquito breeding sites.’

Peru is a country that has historically been affected
by dengue fever since the re-entry of A. aegypti mosqui-
toes in 1984, the arrival of the American/Asian genotype
DENV-2 in 2010, and its outbreak during the ‘El Nino
phenomenon’ in 2017." There has been an increase in
the number, severity and mortality of reported cases, as
well as a spread to more areas, which has led to a crisis
in the demand for health services in recent years."” '
The Peruvian government has made efforts to introduce
a vaccine for dengue; however, its application is limited
and requires laboratory testing in contexts without the
necessary resources. As a result, vector control activities
remain an important measure to control dengue fever
outbreaks.”” ' Although the development of dengue
depends on multiple sociodemographic, ecological and
environmental determinants,'* the population’s knowl-
edge, attitudes, and practices regarding transmission and
infection represent a significant starting point for the
prevention of dengue infection."” For example, in Peru, a
low level of knowledge has been reported in some coastal
regions,'® 7 and the use of preventive measures without
evidence, such as bathing or burning clothes to limit
dengue transmission, stands out."® However, in the jungle
regions of Peru, higher levels of knowledge and practices
against dengue have been reported.'? This highlights the
heterogeneity of health education on dengue prevention
in the Peruvian population, despite the increasing inci-
dence of cases.

While there are studies in other countries on the
factors associated with knowledge and attitudes towards
dengue,” ™ the present study is the first to use a repre-
sentative sample of the Peruvian population. Thus, our
objective was to evaluate the frequency of knowledge
and attitudes towards dengue prevention, among the
Peruvian population, as well as the sociodemographic
factors associated with reported knowledge and attitude
outcomes. These findings could serve as evidence for
health officials and policy makers in formulating effective
strategies and policies for controlling current and future
outbreaks, with a particular focus on sociodemographic
characteristics.

METHODS

Study design

We conducted an analytical cross-sectional study,
using data collected by the National Survey of Budget

Programmes (Encuesta Nacional de Programas Presu-
puestales (ENAPRES)), which was executed by the
National Institute of Statistics and Informatics (Instituto
Nacional de Estadistica e Informatica (INEI)) of Peru in
2019.*

Population, sample and sampling

The study population consisted of Peruvians over 14 years
of age. ENAPRES used a random, stratified, two-stage,
independent sampling method in each department to
select individuals. The selection process was systematic,
with probability proportional to size in the first stage and
simple in the second stage. The survey included both
urban and rural areas as strata, while the clusters were
defined as blocks in the metropolitan area and census
areas in rural areas, with approximately 140 and 100
dwellings, respectively.

The target population included private dwellings
and their usual residents, excluding persons residing in
collective buildings (hospitals, hotels, nursing homes,
religious cloisters, barracks and prisons, among others).
The level of inference is at the national, departmental,
urban, rural and natural regions (coast, highlands and
jungle). Further details of the methodology can be found
in the Technical Report of ENAPRES, 2019.%

For reasons of our study, we included all respondents
and excluded those participants who did not respond to
the dependent variables (knowledge and attitudes about
dengue) or who presented incomplete information on
any of the variables of interest. Thus, 57829 Peruvians
were analysed (figure 1).

Questionnaire

The survey was developed in 2019 and conducted face-
to-face interviews by trained personnel according to a
standardised protocol. The survey was designed and
executed in Spanish only. The survey included 10 general
sections: (1) The first section included housing and
household characteristics (such as type of housing, pres-
ence of essential services, among others); (2) The second
section included sociodemographic characteristics of the
usual residents of the household (such as age, gender,
marital status and educational attainment); (3) The third
section included data on identity, disability, emergencies,
social programmes and ethnic self-identification; (4) The
fourth section included telecommunication use (internet
and mobile cellular); (5) A fifth section included percep-
tion of citizen security; (6) A sixth section included ques-
tions on metaxenical diseases and zoonoses (including
dengue); (7) A seventh section included questions on
road safety; (8) An eighth section included questions on
heritage, services and cultural assets; (9) A ninth section
included questions on fire care, mortality due to medical
emergencies, infrastructure and exposure to disasters;
(10) Finally, the last section included questions related to
the environment. Sections 5, 7, 9 and 10 were offered only
for the urban population. Therefore, we only included
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ENAPRES 2019 including
participants aged 14 — 98 years
n =150,620 (100.0%)

Number of respondents with the
questionnaire on metaxenic

diseases and zoonosis
n = 109,183 (72.5%)

Excluded participants:
Incomplete data of the dependent
variable, for knowledge

n =41,303 (37.8%),

for attitudes

h =57,829 (53.0%)

Adults surveyed with complete data

n =6803 (6.2%)
Variables with incomplete data
n =3248 (3.0%)

|

!

Adults who did have good
knowledge of dengue fever
n = 23,247 (36.2%)

Adults who did have poor
knowledge of dengue fever
n = 34,582 (63.8%)

Figure 1 Flow chart of the selection of the study sample. ENAPRES, Encuesta Nacional de Programas Presupuestales.

questions from the present study’s first, second, third and
sixth sections.

Variables
Dependent variables: knowledge and attitudes towards dengue
fever
Knowledge about dengue was evaluated through the
following components: (1) Knowledge about how dengue
is transmitted or contagious (did not know, vs knew),
(2) Knowledge about the symptoms of dengue (did not
know or knew less than three symptoms, vs knew three or
more symptoms), (3) Knowledge about the actions that
should be taken when dengue symptoms appear (go to
a health centre and do not self-medicate). Similarly, atti-
tudes were evaluated through the actions they would take
to prevent contagion or transmission of dengue fever,
which was assessed by the question: “What would you do
to prevent dengue fever?’ This question was grouped into
eight possible items: (1) Dispose of containers or objects
that can contain (accumulate) water (tires, cans, bottles,
plates, coconut shells, among others), (2) Eliminate
rainwater accumulated in containers and puddles, (3)
Fumigate the house, (4) Wash and brush the containers
where water is stored, (5) Cover well the containers where
water is stored, (6) Use the larvicidal provided by health
personnel, (7) Use mosquito nets to protect against
mosquito bites, (8) Change the water in flower vases.

It is important to mention that the questions used to
assess knowledge and attitudes were open-ended and did

not contain any alternatives. Therefore, respondents'
answers were grouped into the above statements. In this
way, it was possible to obtain knowledge and attitudes in
dichotomous form (no vs yes).

For the study, we categorised it as ‘good knowledge’ if
the respondents answered affirmatively to all three compo-
nents. At the same time, we classified them as having
‘more preventive attitudes’ if respondents presented at
least three preventive attitudes against dengue. We consid-
ered this cut-off point because it is necessary to have both
attitudes to limit A. aegypti reproduction and bites.

Independent variables

Sociodemographic variables were used in the analysis as
possible associated factors. Variables included gender
(female and male), age groups (youth (18-29 years),
adolescents (14-17 years), adults (30-64 years) and senior
citizens (=65 years)) as classified by the Peruvian Ministry
of Health,” marital status (single; married/cohabiting
and widowed/separated/divorced), educational level
(elementary school or lower, high school, non-university
higher education (educational level achieved in tech-
nical institutes), and university higher education (educa-
tional level achieved in universities) ), ethnicity (mestizo;
Quechua; negro/moreno/zambo and others (such as
Native or indigenous to the Amazon, indigenous or orig-
inary people, among others)). In addition, the rurality
(urban and rural) and natural region (coast, highlands
and jungle) were also evaluated.
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Statistical analysis

The 2019 ENAPRES databases were downloaded and
imported into the statistical programme R V.4.0.3, where
they were merged. Then, all analyses were performed,
considering the complex sampling design of ENAPRES.
The ‘Survey’ package (V.4.0) was used to specify the intri-
cate design using weighting factors, clusters and strata for
each observation.

The descriptive analysis of categorical variables involved
calculating absolute frequencies, weighted proportions
and their corresponding 95% CIs. In the bivariate anal-
ysis, we calculated the association of sociodemographic
factors with knowledge and preventive attitudes using the
x* test with the Rao-Scott correction method.

To evaluate the associated factors, we used generalised
linear models of the Poisson family with logarithmic link
function, considering complex sampling. Thus crude
prevalence ratios and adjusted prevalence ratios (aPRs)
with their respective 95% CIs were calculated. Only
those variables with a value of p<0.05 were included in
the bivariate regression analysis for the adjusted model.
We evaluated multicollinearity in the adjusted regression
model using the variance inflation factor, where a value
>10 determined multicollinearity among the variables;
however, all values obtained were less than 10. For all
statistical tests, a value of p<0.05 was considered statisti-
cally significant.

Patient and public involvement
No patient was involved.

Ethical issues

This study did not require the approval of an ethics
committee, as we analysed a secondary database. This
database collected data without identifiers, ensuring that
the confidentiality of survey participants was protected.
Additionally, the respondents had provided informed
consent before completing the survey. The survey data-
base was freely obtained from the INEI website (https://
proyectos.inei.gob.pe/microdatos/index.htm).

RESULTS

Sociodemographic characteristics of the respondents

We included a final sample of 57829 Peruvians who
responded to the zoonosis and metaxenical disease ques-
tionnaire (figure 1). The majority of the sample were
women (52.8%), with a mean age of 40.3+17.4 years.
Furthermore, the largest proportion of participants
had a high school education (42.5%), were widowed/
separated/divorced (38.4%), belonged to the mestizo
ethnicity (60.4%), came from the coastal natural region
(65.5%) and resided in urban areas (87.6%) (table 1).

Knowledge and preventive attitudes towards dengue

The majority of respondents had poor knowledge about
dengue (63.8%) (table 2), and a lower preventive atti-
tude towards dengue (88.4%) (table 3). In addition, the

symptoms of dengue that were most identified by respon-
dents were: ‘fever’ (90.4%), ‘headache’ (40.4%), ‘nausea
or vomiting’ (22.7%) and ‘chills’ (21.3%) (online
supplemental table SI1). Likewise, the way of dengue
transmission identified by respondents most frequently
was ‘by mosquitoes/mosquito bites’ (85.5%), followed
by ‘drinking water containing mosquito larvae or eggs’
(16.2%) and ‘by person-to-person contact’ (1.9%) (online
supplemental table S2). On the other hand, regarding
preventive attitudes towards dengue, the most frequently
reported attitudes were: ‘tightly cover containers where
water is stored’ (40.2%), ‘discard containers or objects
that may contain water’ (27.4%) and ‘wash and brush
containers where water is stored’ (25.7%) (table 3).

Sociodemographic characteristics of the respondents
according to knowledge and preventive attitudes towards
dengue fever

The proportion of respondents who had good knowl-
edge about dengue was 36.2% (n=23247), with a higher
proportion among those young adults (38.2%; p<0.001),
women (37.9%; p<0. 001), those who were married or
cohabiting (38.4%; p<0.001), had elementary school
education or lower (40.2%; p<0.001), belonged to the
Negro/Moreno/Zambo ethnicity (40.8%; p<0.01), and
lived in the jungle natural region (54.1%; p<0.001)
(table 4).

The proportion of respondents reporting a higher
number of preventive attitudes towards dengue (=3 atti-
tudes) was 11.6% (n=7890), with a higher proportion
among young adults (12.5%; p<0.001), women (12.6%;
p<0. 001), married or cohabiting (13.2%; p<0.001),
those with an elementary school education level or lower
(13.3%; p<0.001), individuals of Negro/Moreno/Zambo
ethnicity (12.4%; p=0.008), those belonging to the jungle
natural region (19.6%; p<0.001), and those living in rural
areas (13.3%; p=0.019) (table 5).

The political regions of Peru that reported the highest
proportion of good knowledge about dengue were
Piura (73.0%), Ucayali (69.2%), Tumbes (61.9%) and
Lambayeque (57.0%). Likewise, the political regions
with the highest number of preventive attitudes towards
dengue were Madre de Dios (31.2%), Piura (28.7%),
Cajamarca (27.2%) and Huancavelica (18.9%) (figure 2,
online supplemental tables S3 and S4).

Factors associated with knowledge and preventive attitudes
towards dengue fever

In the multivariate regression analysis, being female (aPR:
1.03; 95% CI 1.02 to 1.03), being married or cohabiting
(aPR: 1.02; 95%CI 1.00 to 1.03), and being widowed,
separated or divorced (aPR: 1.02; 95% CI 1.00 to 1.03),
belonging to the jungle (aPR: 1.14; 95% CI 1.12 to 1.16)
were independently associated with a higher proportion
of good knowledge about dengue. Whereas, being an
adolescent (aPR: 0.97; 95% CI 0.96 to 0.99) or a senior
citizen (aPR: 0.95; 95%CI 0.94 to 0.97), having high
school education (aPR: 0.97; 95% CI 0.96 to 0.99), being
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Table 1 Sociodemographic characteristics of the respondents (n=57 829)
Characteristics N %* 95% CI*
Age
Adolescents (14-17 years old) 5433 8.4 8.11t08.7
Youth (18-29years old) 14130 241 23.6 to 24.7
Young adult (30-64 years) 33147 67.3 56.7 to 57.8
Senior citizens (>65years) 5119 10.2 9.8t0 10.7
Gender
Male 27752 47.2 46.7 to 47.6
Female 30077 52.8 52.4 to 53.3
Marital Status
Single 18699 33.6 33.0 to 34.1
Married/cohabitant 18301 28 27.31028.8
Widowed/separated/divorced 20829 38.4 37.7 to 39.1
Educational level
Elementary school or lower 10669 15.1 14510 15.8
High school 25193 42.5 41.7 10 43.4
Non-university higher education 14235 26.5 25.8t0 27.2
University higher education 7732 15.8 15.0t0 16.6
Ethnicity
Mestizo 32674 60.4 59.5 to 61.3
Quechua 9281 12.8 12.2t013.5
Negro/moreno/zambo 5083 8.7 8.2109.2
Other 10791 18.1 17.4 10 18.7
Rurality
Urban 43448 87.6 86.3 to 88.7
Rural 14381 12.4 11.3t0 13.7
Natural region of residence
Coast 25858 65.5 63.6 to 67.3
Highlands 15185 18.9 17.6 to 20.2
Jungle 16786 15.6 14.41t017.0

*Weighted percentages according to survey complex sampling.

of Quechua ethnicity (aPR: 0.93; 95% CI 0.91 to 0.94) or
another ethnicity (different to mestizo; Quechua; Negro/
Moreno/Zambo) (aPR: 0.97; 95% CI 0.95 to 0.98), and
belonging to the highlands (aPR: 0.93; 95% CI 0.92 to
0.95) were associated with a lower proportion of knowl-
edge about dengue.

On the other hand, being female (aPR: 1.02; 95% CI
1.01 to 1.02), being married or cohabiting (aPR: 1.01;
95% CI 1.00 to 1.02) and belonging to the jungle (aPR:
1.09; 95% CI 1.07 to 1.11) were associated with a higher
proportion of presenting a more significant number of
preventive attitudes. Meanwhile, being an adolescent
(aPR: 0.99; 95% CI 0.97 to 0.99) and being of Quechua
ethnicity (aPR: 0.98; 95% CI 0.97 to 0.99) were associ-
ated with a lower number of preventive attitudes towards
dengue (table 6).

DISCUSSION

Summary of main findings

This study evaluated factors associated with dengue
knowledge and preventive attitudes in a population of
57829 Peruvians over 14 years of age. We found that
36.2% had good knowledge about dengue, and 11.6%
presented at least three preventive attitudes during
2019. In addition, we identified that being female,
being married/cohabiting and residing in the jungle
were associated with having good knowledge about
dengue and a higher number of preventive attitudes.
On the other hand, being an adolescent and belonging
to the Quechua ethnic group were associated with poor
knowledge and a lower number of attitudes to prevent
dengue.
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Table 2 Assessment of knowledge about dengue (n=57 829)

Questions and general assessment n %*  95% CI*
Do you know how dengue is transmitted?
No 9613 19.3 18.6t020.2
Yes 48 216 80.7 79.8t081.4
Do you know at least three symptoms of dengue fever?
No 28 233 54.3 53.2t055.4
Yes 29 596 45.7 44.6t046.8
Do you recognise that you should go to a health centre if you have symptoms of dengue fever?
No 2650 28 26t03.0
Yes 55179 97.2 97.0t097.4
Do you recognise that you should not self-medicate?
No 54 842 97.0 96.7t097.2
Yes 2987 3.0 28t033
Knowledge about dengue
Poor 34 582 63.8 62.7 to 64.8
Good 23 247 36.2 35.2t037.3

*Weighted percentages according to survey complex sampling.

Frequency of good knowledge about dengue fever

Approximately 4 out of 10 respondents had good knowl-
edge about dengue. In this regard, this finding is compat-
ible with that reported in other countries such as Nepal,
Tanzania and Vietnam, with levels of good knowledge
ranging from 2.3% to 37.2%,” ** ?’ being developing
countries endemic to dengue and which have recently
reported outbreaks. 2% However, in other contexts,
where there are governmental and educational strate-
gies for this disease, greater use of technology to access
information, and better healthcare and knowledge levels
above 50% have been reported.” *'* That could be
because, in at least 7 of the 25 political regions of Peru,

the incidence of dengue fever in the last 5years has been
less than 153 cases per 100000 population. In five polit-
ical regions, less than 10 cases have been reported in
the same period.” That contrasts with the finding of a
higher level of knowledge about the infection in political
regions where there has been an outbreak of dengue in
recent years.35 Meanwhile, in areas with low incidence,34
the population would be unfamiliar with the infection
(forms of transmission, symptoms, treatment) and there-
fore would explain the lower proportion of knowledge.
However, since projections for this virus show an increase
in the number of cases,2 % even in areas where it has
never been reported,34 37 the evaluation of knowledge in

Table 3 Assessment of attitudes towards dengue (n=57 829)

Question and general assessment n %* 95% CI*
What would you do to prevent dengue fever?
Change the water in flower vases 1290 3.4 3.11t03.8
Use the larvicidal provided by health personnel 1854 41 3.7t0 4.5
Use mosquito nets to protect against mosquito bites 8156 9.4 8.7 to 10.1
Eliminate rainwater accumulated in containers and puddles 10643 14.2 13.51t0 15.0
Fumigate the house 11131 16.4 156.7t017.0
Wash and brush the containers where water is stored 12749 25.7 24.8 10 26.6
Dispose of containers or objects that can contain (accumulate) water (tires, cans, 20377 27.4 26.4 to 28.6
bottles, plates, coconut shells, among others)
Cover well the containers where water is stored 21314 40.2 39.2to0 411
Preventive attitudes towards dengue
Lower (less than three attitudes) 49939 88.4 87.7 10 89.0
Higher (at least three attitudes) 7890 11.6 11.0t0 12.3

*Weighted percentages according to survey complex sampling.

6 Fernandez-Guzman D, et al. BMJ Open 2023;13:€071236. doi:10.1136/bmjopen-2022-071236

‘sai1fojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
*1senb Aq GZ0Z ‘ST J2quwanoN uo /wod fwg uadolwgy/:dny wol) papeojumoq ‘€202 YdIeW TZ U0 9£2T/.0-2202-uadolwa/oeTT 0T se paysiignd 1saiy :uado rINg


http://bmjopen.bmj.com/

Table 4 Knowledge about dengue according to the sociodemographic characteristics of the respondents

Knowledge about dengue

Poor Good
Characteristics n %t 95% Clt n %t 95% Clt P value*
Age
Youth (18-29 years old) 8555 64.3 62.9t0 65.7 5575 35.7 34.3t037.1 <0.001
Adolescents (14-17 years old) 3603 70.2 68.3 to 72.1 1830 29.8 27910 31.7
Young adult (30-64 years) 19156 61.8 60.6t0 62.9 13991 38.2 37.1t039.4
Senior citizens (>65 years) 3268 68.4 66.3t0 70.5 1851 31.6 29.5 10 33.7
Gender
Male 17171 65.7 64.5t066.8 10581 34.4 33.2t035.5 <0.001
Female 17411 62.1 60.9t063.2 12666 37.9 36.8 to 39.1
Marital status
Single 11900 66.7 65.3t067.9 6799 33.4 32.1t034.7 <0.001
Married/cohabitant 10418 61.6 60.2t063.0 7883 38.4 37.0t0 39.8
Widowed/separated/divorced 12264 62.8 61.5to64.1 8565 37.2 35.9t0 38.5
Educational level
Elementary school or lower 6021 59.8 58.0t0 61.6 4648 40.2 38.41t042.0 <0.001
High school 15386 66.2 65.0t0 67.5 9807 33.8 32.5t035.0
Non-university higher education 8494 62.6 61.2t064.0 5741 37.4 36.0 to 38.8
University higher education 4681 62.8 60.9to 64.6 3051 37.2 35.4 to 39.1
Ethnicity
Mestizo 18275 61.5 60.2t062.7 14399 38.5 37.3t039.8 <0.001
Quechua 6681 74.9 73.4t076.3 2600 25.1 23.7 t0 26.6
Negro/Moreno/Zambo 2827 59.2 56.9t061.5 2256 40.8 38.5 10 43.1
Other 6799 65.7 64.0t0 67.3 3992 34.3 32.7 t0 36.0
Rurality
Urban 26151 64.1 62.9t065.2 17297 36 34.8t037.1 0.0608
Rural 8431 61.8 59.7t063.8 5950 38.2 36.2 t0 40.3
Natural region of residence
Coast 15379 64.7 63.2 to 66.1 10479 35.3 33.9t036.8 <0.001
Highlands 11503 75.4 743t076.5 3682 24.6 23.5t025.7
Jungle 7700 45.9 44.4 10 47.3 9086 54.1 52.7 to 55.6

*Calculated by x2 test of independence with Rao-Scott correction for complex sampling. Values of p<0.05 are in bold.

TWeighted percentages according to survey complex sampling.

these political regions could be necessary for dealing with
future outbreaks.

Frequency of preventive attitudes towards dengue fever

Regarding the frequency of preventive attitudes, we
found that approximately 1 out of 10 Peruvians had at
least three preventive attitudes. Although our results are
compatible with the literature, we place our population
as one of those with lower positive attitudes since other
studies report at least 15% good attitudes.*® > ** That
could be related to the previously discussed low level
of knowledge and poor health literacy in the Peruvian
population.™ *’ In this regard, poor attitudes and preven-
tive practices have also been reported in past outbreaks

of viruses (including Zika, chikungunya and influenza
A HIN1),* % with negative attitudes even during the
COVID-19 pandemic."" On the other hand, it should be
taken into account that comparison with other studies
could be imprecise, due to methodological differences
between studies, with heterogeneous scoring systems or
cut-off points for defining preventive attitudes towards
dengue. However, we observed that less than half of the
respondents would discard stagnant water and that in
the political regions of Peru with the highest incidence
of dengue cases,”* acceptable attitudes would be close to
30%. Given this, it would be necessary to implement strat-
egies to educate and raise awareness of dengue among
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Table 5 Preventive attitudes towards dengue fever according to the sociodemographic characteristics of the respondents

Preventive attitudes towards dengue fever

Lower Higher
Characteristics N %t 95% Clt N %t 95% Clt P value*
Age
Youth (18-29 years old) 12199 88.8 87.9t089.7 1931 11.2 10.3 to 12.1 <0.001
Adolescents (14-17 years old) 4884 91.3 90.2t092.4 549 8.7 7.6t09.8
Young adult (30-64 years) 28334 87.5 86.7t088.3 4813 125 11.7t0 13.3
Senior citizens (>65 years) 4522 89.8 88.5t091.0 597 10.2 9.0to 11.5
Gender
Male 24374 89.4 88.7t090.1 3378 10.6 9.91to 11.3 <0.001
Female 25565 87.4 86.6t088.2 4512 12.6 11.8to 13.4
Marital status
Single 16432 89.9 89.0t0 90.6 2267 10.2 9.4t0 11.0 <0.001
Married/cohabitant 15527 86.8 85.8t087.8 2774 13.2 12.2t014.2
Widowed/separated/divorced 17980 88.2 87.3t089.0 2849 11.8 11.0to 12.7
Educational level
Elementary school or lower 9279 86.7 85.4t088.0 1390 13.3 12.0to 14.6 <0.001
High school 21989 89.4 88.5t090.2 3204 10.6 9.8t0 11.5
Non-university higher education 12193 88.1 87.1t089.0 2042 11.9 11.0t0 12.9
University higher education 6478 87.6 86.4t088.7 1254 124 11.3t0 13.6
Ethnicity
Mestizo 28094 88.2 87.4t089.0 4580 11.8 11.0to0 12.6 0.008
Quechua 8021 90.1 89.1t091.1 1260 9.9 8.9t010.9
Negro/Moreno/Zambo 4453 87.6 86.0t0 89.1 630 12.4 10910 14.0
Other 9371 88.0 86.9t089.1 1420 12.0 10.9to 13.1
Rurality
Urban 37359 88.6 87.8t089.3 6089 114 10.7to 12.2 0.019
Rural 12580 86.7 85.2t088.1 1801 13.3 11.9t0 14.8
Natural region of residence
Coast 23113 90.0 89.0t090.9 2745 10.0 9.1to 11.0 <0.001
Highlands 13482 89.4 88.5t090.3 1703 10.6 9.7to11.5
Jungle 13344 80.4 789t081.8 3442 19.6 18.2 to 21.1

*Calculated by x2 test of independence with Rao-Scott correction for complex sampling. Values of p<0.05 are in bold.

TWeighted percentages according to survey complex sampling.

the population since it has been shown that this could
improve attitudes and preventive pmctices.42

Factors associated with knowledge about dengue fever and
preventive attitudes towards dengue fever

We found that, in Peru, being female, being married/
cohabiting, and residing in the jungle were associated
with good knowledge of dengue and preventive attitudes
towards dengue. These results are compatible with those
reported in previous studies.'” ' ' However, the knowl-
edge and attitudes of women could be more remarkable
since they are more likely to have higher health literacy,** **
and itis also possible that women are more likely to partic-
ipate in workshops against diseases,” so that they would

be more exposed to contact with health personnel. On
the other hand, the greater knowledge and attitudes
among married and cohabiting couples could be because
having a partner entails a greater responsibility towards
their family than single inhabitants. Thus, families with
children tend to allocate more resources to ensure their
homes and environment are comfortable, safe and free
of A. aegypti breeding sites.'” ** Accordingly, a higher inci-
dence of dengue has been reported in dwellings where
people live alone.”” Meanwhile, the greater knowledge
and attitudes of Peruvians residing in a political region
of the jungle could be due to the higher incidence of the
vector and dengue disease in these 1regions,34 * which
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Figure 2

n access

(A) Heat map of the level of adequate knowledge about dengue in the political regions of Peru. (B) Heat map of

preventive attitudes towards dengue in the political regions of Peru.

would oblige the Peruvian Ministry of Health to have
more significant promotion and prevention actions in
these areas and therefore more training and awareness of
this type of infection in the general population.*’

On the other hand, we found that being an adoles-
cent and belonging to the Quechua ethnic group were
associated with less knowledge about dengue and lower
attitudes towards its prevention. Deficient knowledge
and attitudes in adolescents have been reported previ-
ously.” *' That could be due to a probable indifferent
attitude towards awareness programmes on preventive
measures and dengue control since the heads of the
family take greater responsibility and care concerning the
disease.*® However, adolescents likely have greater access
to and use the information available on the internet about
dengue fever.?? On the other hand, the lower knowledge
and preventive attitudes among the Quechua ethnic
group, who make up the majority of the indigenous popu-
lation in Peru and whose native language is Quechua,”
could be because most of the health advertisements in
the media and preventive campaigns against dengue
are mainly in the language understood by the majority
of the national population. In addition, the majority of
the population belonging to the Quechua ethnic group
resides in high Andean areas, where the dengue vector is
not present.”’ This lack of knowledge and preventive atti-
tudes reveals the urgent need for massive dengue aware-
ness campaigns, with emphasis on adolescents, who could
face new dengue outbreaks in the future. Similarly, in
the population belonging to the Quechua ethnic group,
although they do not currently report cases with high
frequency in their living areas, they may experience the
disease in the future due to vector expansion into these

areas, climate change, or migration to other regions of
the country or abroad.

Public health implications and recommendations

Itis known that the increase in temperature due to climate
change and the presence of the ‘El Nino Southern Oscil-
lation’ phenomenon significantly influences dengue
outbreaks in Peru,” causing the incidence in all regions
to fluctuate.”* Consequently, the Ministry of Health has
a fundamental role in epidemiological and active ento-
mological surveillance,” since an outbreak could result
in significant human and economic losses.** Therefore, it
is necessary to carry out awareness and promotion strate-
gies to prevent infection in all regions of Peru. It has also
been shown that community participation is essential to
curb the transmission, reducing the risk of dengue infec-
tion by up to four times compared with those who do not
apply preventive measures.”

Our results suggest a long way to go to improve
knowledge and preventive attitudes towards dengue
in Peru. Therefore, implementing policies in favour of
community-based elimination of breeding sites and the
participation of health personnel to continue training
the population is fundamental for dengue prevention. In
addition, it is crucial to consider the sociodemographic
factors reported in this study to formulate strategies based
on teaching and strengthening knowledge about dengue.
Finally, due to the importance of climate change on the
increase of dengue cases,36 we consider it essential to
consider future studies to evaluate knowledge, mitigation
attitudes and prevention in areas where sporadic cases of
dengue are reported.
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Limitations and strengths

Some limitations should be mentioned. First, due to
the cross-sectional design, the associations found do not
imply causality. Second, we emphasise the possible recall
bias or inadequate understanding of the questions in
some subgroups; however, the interviewing staff received
adequate training to carry out the fieldwork. Third, as
the data came from a secondary database, some anteced-
ents or factors of interest were not evaluated, such as the
history of training on dengue, type of housing, socio-
economic level and environmental variables such as the
presence of green spaces around the houses.? *! Finally,
we do not have data from the survey to assess preventive
practices, so we cannot be sure that preventive attitudes
translate into better practices.

Despite these limitations, we analysed the information
recorded in the National Survey of Budgetary Programs
of Peru in 2019, which had national, regional and rural
representativeness. On the other hand, this is the first
study in Peru that uses nationally representative data to
assess knowledge and attitudes about dengue infection
and associated sociodemographic factors. In addition,
this survey was conducted by previously trained personnel
to avoid errors in the collection of information, thus
improving the quality and veracity of the data. Therefore,
we believe that the findings of this study can provide an
overview of the factors associated with dengue knowledge
and preventive attitudes in the Peruvian population.

CONCLUSIONS

In conclusion, Peru is a country highly affected by dengue
disease. However, in terms of knowledge, only 4 out of
10 Peruvians possess good knowledge about dengue. The
majority of respondents are aware of the transmission path-
ways and where to seek help if they have symptoms, but a
large proportion does not have enough knowledge about
the symptoms and self-medication. Regarding attitudes,
only 1 out of 10 participants had three or more dengue
preventive attitudes, and less than half of the participants
were willing to adopt measures to prevent dengue. Addi-
tionally, being female, being married or cohabiting, and
residing in the jungle region were associated with better
knowledge and preventive attitudes towards dengue.
However, overall, the level of knowledge and attitudes
could be improved. Nevertheless, being an adolescent
and belonging to the Quechua ethnic group were associ-
ated with worse knowledge and attitudes towards dengue.
Consequently, our findings can be taken into account
by health authorities and organisations responsible for
the prevention of the disease and can be useful in the
implementation of policies and programmes to prevent
and control dengue in Peru. For example, it is impera-
tive to implement national strategies and campaigns to
promote awareness and knowledge about dengue, as well
as to foster preventive attitudes. In addition, the results
can help identify population groups that require special
attention in dengue education and prevention.
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