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Experience and perception of risk associated with knowledge, 
attitudes and practices regarding dengue in Riohacha, Colombia

Abstract  Recognition of the determinants of 
knowledge, attitudes and practices (KAP), which 
could be conditioned by the experiences and per-
ceptions of the population at risk, is essential for 
the control of dengue. The scope of this article is to 
estimate the relationship between the risk percep-
tion and dengue diagnosis experiences with KAPs 
on dengue in an endemic Colombian population. 
A cross-sectional study with multi-stage random 
sampling was conducted. Adjusted prevalence ra-
tios (aPR) were estimated using regression models 
as measures of association. Of the 206 families 
interviewed, 7% know dengue is caused by a vi-
rus and less than 40% recognize other symptoms 
besides fever. As control strategies, 31% eliminate 
hatchery sites and 58% use fumigation, though 
73% perceive the risk of dengue. The association 
was identified between the perception of the risk 
of dengue and knowledge about the vector (aPR 
= 3.32 CI95% 1.06–10.36), and the experience 
of diagnosis of dengue with the attitude towards 
dengue control (aPR = 1.61 CI95% 1.09–2.37). 
Risk perception and experience with dengue could 
become determinants of KAPs in relation to this 
disease.
Key words Knowledge, attitudes and practices 
(KAP) in health, Dengue, Perception, Risk
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Introduction

Dengue is a viral disease transmitted through 
the Aedes mosquito bite. These mosquitoes also 
participate in the transmission of other diseases, 
such as Yellow Fever, Chikungunya, and Zika1. 
No specific antiviral therapy is currently avail-
able. Therefore, action taken against the repro-
duction of the vector, and to avoid the mosquito 
bite is a crucial strategic approach2. Nonetheless, 
its management and implementation require the 
involvement of numerous public sectors3, where 
the community plays a leading role4. 

The occurrence of dengue cases globally has 
shown an upward trend in the last decades. By 
2008, a little over 1,2 million cases were registered 
in the Americas, South East Asia, and the Western 
Pacific. By 2013, these cases doubled. Moreover, 
by 2015, 2,35 million cases had been notified 
only in the Americas Region5. This increase has 
been accompanied by an elevated mortality rate 
in Latin American and Caribbean countries, tri-
pling every ten years6. 

Dengue is a primary public health issue in 
Colombia. It is characterized by an endemoepi-
demic and hyperendemic transmission pattern3. 
Notably, the department of La Guajira has re-
ported seasonal outbreaks every four years be-
tween 1999 and 2010; and 34,7% of the cases 
were situated in its capital city, Riohacha3. The 
municipality of Riohacha’s circumstances have 
favored the permanence of dengue in this pop-
ulation, such as urban overcrowded areas, poor 
sewerage system and waste disposal, limited con-
trol measures against the vector, and inadequate 
public health infrastructure7.

The PAHO and the WHO emphasize that the 
community must commit itself to the control 
measures. Thus, programs ought to be structured 
considering the perspectives within the commu-
nity, identifying the barriers that prevent it from 
bringing about a change in behavior, and guiding 
the organization of such programs in consisten-
cy with local necessities and realities8. For this 
purpose, an important step is the acquisition of 
information on Knowledge, Attitudes, and Prac-
tices (KAP) concerning the disease9, which will 
help the community to be strategically involved 
through participatory research10.

Countless studies have been carried out on 
dengue KAP in endemic Latin American areas, 
for instance, Brazil11,12, Cuba13, Venezuela14, Puer-
to Rico15, and Peru16, as well as in other countries 
like Malaysia17-19, India20, Australia21, and Paki-
stan22. Nevertheless, these studies have not as-

sessed how risk perception and the experience of 
dengue could determine KAP.

Evaluating this type of association could be 
a valuable contribution to the planning of pre-
vention and control activities. Those mentioned 
above can provide a way to learn about the com-
munity that will be submitted to intervention, 
as well as beliefs that could facilitate or hinder a 
change in behavior. 

Concerning the above, this research is the 
first in Colombia which aimed to estimate the as-
sociation of risk perception and experience with 
dengue, with factors such as knowledge about 
the disease and its transmission, the application 
of practices, and a willing attitude aimed at the 
control of such arbovirus.

materials and methods

A cross-sectional analytical study nested in a 
cohort study was conducted in the department 
of La Guajira and other departments of the Co-
lombian Caribbean region23. Concerning the se-
lection of participants, a cluster and multistage 
sampling were conducted in which, initially, the 
city blocks were randomly selected, and for each 
block, the participant households were then se-
lected randomly. The target population includ-
ed only adults and permanent residents in the 
household selected to take part in the study. The 
participants who were planning to change their 
household in the following six months were ex-
cluded.

In the same visit, two questionnaires were 
conducted in order to collect data. The first 
one aimed to evaluate the KAP, validated by 
Caceres-Manrique et al.24, which contained 21 
questions about knowledge and practices, 12 
questions about attitudes, and nine questions 
concerning demographic data. Details on this 
questionnaire can be found in a previous article, 
which focused on the association between the ed-
ucational level and the KAP25.

The second questionnaire aimed to assess 
the determinants of perceived demand in den-
gue vaccines26. This last questionnaire was built 
from a data collection instrument implemented 
in a multi-country study, carried out in Vietnam, 
Thailand, and Colombia27. It contains eight ques-
tions about the experience with the disease and 
four questions about dengue risk perception (Ta-
ble 1). The latter are related to the Health Belief 
Model by Hochbaum and Rosenstock28,29. Thus, 
elements, such as the perceived susceptibility to 
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becoming ill and the perceived severity in case of 
falling ill, were combined. 

Regarding the collected data storage, an ap-
plication in Access was employed, where data was 
double entered. The information was validated 
with the package Data Compare by Epi-Info. 
Concerning the description of the population, 
the absolute and relative frequencies were calcu-
lated in the case of the qualitative variables. On 
the other hand, the median and the interquartile 
range were calculated for the quantitative vari-
ables without a normal distribution. 

As dependent variables, the KAP about den-
gue were considered, referred by the participants 
of the study. In the case of the open-ended ques-
tions, the responses were classified before the 
analysis. As independent variables, the following 
were considered: the perceived risk of falling ill; 

and the experience with dengue cases (diag-
nosed, hospitalized, and death from dengue) in 
the personal, family, and neighborhood levels. 
Moreover, as potentially confounding variables, 
the demographic variables including age, sex, ed-
ucational level25, inhabitants per dwelling, num-
ber of working people, and the presence of under 
18-years-olds in the place of household were tak-
en into consideration. 

Fisher’s exact test and the Mann–Whitney 
U test were applied in the bivariate analysis de-
pending on the nature of the variable. The asso-
ciations identified, which p-value was lower than 
0.20, were evaluated in a multiple model em-
ploying log-binominal regression. In the models, 
statistically significant variables (p < 0.05) were 
maintained, including those who modified the 
estimate of the independent variable of interest 

table 1. Sociodemographic description, risk perception of dengue, and experience with dengue of the surveyed 
population in Riohacha - La Guajira. 2015.

sociodemographic Variables n n (%)

Gender: Female 205 164 (80)

Age (years): under 30
 From 30 to 49
 From 50 to 69
 From 70 on

204 32 (16)
96 (47)
65 (32)

11 (5)

Educational None
Level: Primary
 Secondary
 Technical 
 University

200 9 (5)
52 (26)
73 (37)
30 (15)
36 (18)

Number of inhabitants per household 205 4 (1-11)1

Number of under 18-year-olds per household 205 2 (0 – 7)1

Monthly income per household:
 Does not report income
 Up to 1 CLMW 20152

 More than 1 CLMW 20152

202
20 (10)

105 (52)
77 (38)

Number of people working and earning money per household 205 2 (0 – 6)1

Variables of dengue risk perception

Considers that dengue is a severe disease for children 203 202 (99,5)

Considers that dengue is a severe disease for adults 203 201 (99)

Considers that he/she might get dengue in the next five years 202 162 (80)

Considers that their children might get dengue in the next five years 203 148 (73)

Variables of experience with dengue

Personal: Diagnosis
 Hospitalization

203 7 (3)
3 (1)

Family: Diagnosis
 Hospitalization
 Death

203 46 (23)
42 (21)

3 (2)

Neighbor: Diagnosis
 Hospitalization
 Death

203 46 (23)
42 (21)

15 (8)
 1 Median (range). 2 Colombian Legal Minimum Wage 2015: $ 644.350 Colombian pesos (206.67 USD).
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by more than 10%. Poisson regression with the 
robust variance option was employed as an al-
ternative when the log-binomial model did not 
converge30. These models allowed determining 
the adjusted Prevalence Ratio (aPR), with its 95% 
Confidence Intervals (CI). The analyses were 
performed in the statistical software STATA 12.0.

The Research Ethics Committee approved 
the umbrella project (agreement 019, 2014) 
of the University of Santander, Bucaramanga, 
Santander, Colombia. The participants signed an 
informed consent form. The research complies 
with the Declaration of Helsinki and does not 
represent a risk for the participants according to 
Resolution 008430, 1993 of Colombia.

Results

Two hundred six households from the municipal-
ity of Riohacha were invited to participate, from 
October 31st to December 19th, 2015, to apply the 
two questionnaires. In total, 99,5% (n = 205) of 
the households participated in the first question-
naire, and 99% (n = 204) in the second one.

Most of the participants were women (80%), 
and an educational level between primary and 
secondary education prevailed. Nearly half of the 
respondents (47%) were aged between 30 and 49 
years. The median of the number of inhabitants 
per dwelling was 4, and minors were found in 
81% of the households. Also, 98% were work-
ing people, most households had an income of 
up to 1 Colombian legal minimum wage (SMLV, 
in Spanish), equivalent to 206.67 USD by 2015 
(Table 1).

Concerning dengue risk perception, we 
observed that 99% of the respondents consid-
er dengue a severe disease, both for adults and 
children. Furthermore, most of the respondents 
admitted the probability of contracting dengue 
themselves (80%) or their children (73%) in the 
next five years. As for the experience with dengue, 
more than 20% of the respondents refer to earlier 
cases in their family and neighbors, including the 
experience of having had been diagnosed (23%) 
and hospitalized (21%) (Table 1).

Concerning knowledge about dengue, most 
(75%) defined it as a disease and 7% related it 
to a viral etiology. Fever was the most referred 
symptom (95%). Meanwhile, the other symp-
toms that were questioned where recognized by 
less than 50% of the respondents. In what con-
cerns knowledge of the vector, less than 40% of 
the respondents were aware that the name of the 

mosquito is Aedes aegypti and that it is identified 
by the white stripes in its legs. Most indicated 
their understanding that dengue is transmitted 
by a mosquito bite, that it reproduces in stagnant 
water, either clean or due to rainfall; and knew 
about the mosquito larvae (Table 2). 

Regarding practices, 97% indicated seeking 
medical care if a family member had dengue. Be-
sides, in order to avoid dengue, the most preva-
lent actions were eliminating breeding areas and 
fumigating, each with a frequency of 31%. Re-
garding the measures taken to avoid the mosqui-
to bite, 58% mentioned fumigating, and less than 
15% referenced other practices (Table 2).

The dengue control attitude manifested 
through participation in community actions 
showed a frequency of less than 40% for most 
of the respondents (Table 2). Also, 56% of them 
considered that the lack of information hindered 
measures against dengue. Concerning the pre-
ventive measures for dengue, 62% estimated that 
the local government is the one responsible for 
carrying these out, while less than 50% noted 
that each member of the community shares the 
responsibility (Table 2).

When evaluating the variables associated 
with KAP in multiple models, it was gathered 
that general knowledge about dengue (how it is 
transmitted, name, and vector’s appearance) was 
positively associated with risk perception (PR 
3.32 95%CI 1.06-10.36) and the educational lev-
el (Table 3). As for the practices, measures against 
the adult stage of the vector were significantly less 
frequent among respondents who were not aware 
of whether their neighbors had been diagnosed 
with dengue (PR 0.57 95%CI 0.35-0.94).

Regarding the attitude towards dengue con-
trol, the attendance to meetings arranged by the 
community was directly associated with the ex-
perience of having been diagnosed with dengue 
(1.61 95%CI 1.09-2.37). This attitude was less 
frequent among those living with minors (0.56 
95%CI 0.37-0.83). A positive association was 
observed between the experience with the hos-
pitalization of a neighbor due to dengue and the 
acknowledgment of the responsibility of every 
person in the control of dengue (PR 1.52 95%CI 
1.05-2.19). This attitude was less frequent among 
male respondents (Table 3).

Discussion

Risk perception of experiencing dengue was a 
factor associated with the general knowledge 
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table 2. Knowledge, Attitudes, and Practices about dengue in Riohacha – La Guajira, 2015. (n = 205).

Observation Description n %

Conocimiento What is dengue for you?
A disease
Related to a mosquito
Related to a virus
Does not know

154
107

14
11

75
52

7
5

What are the symptoms of someone with dengue?
Fever
Pain in the body
Headache
Bone pain
Vomit
Diarrhea
Petechiae

195
79
89
41
76
68
23

95
39
43
20
37
33
11

About the vector
Dengue transmission (n = 203)
Name of the vector (n = 204)
Its appearance (n = 205)
Where it reproduces (n = 205)
Knows the larvae (n = 205)

175
46
69

155
157

86
23
34
76
77

Actitudes Reasons that difficult the implementation of measures against dengue
Lack of time
Lack of information
Lack of resources

49
115

40

24
56
20

Entity in charge of taking preventive measures against dengue
Local government
Medical staff
Parents
All 

128
15
31
87

62
7

15
42

Participation in community activities
Attends community meetings
Participates in activities in the neighborhood
Collection of disposables around the house
Educates about preventing dengue
Take action towards dengue control 
Considers that their suggestions are listened
Leads dengue prevention campaigns 
Seeks help about dengue prevention campaigns

64
34
49

108
85

110
23
27

31
17
24
53
41
54
11
13

Prácticas What do you do when a family member contracts dengue?
Take care at home
Self-medicate
Seek medical attention

5
6

198

2
3

97

What do you do to avoid contracting dengue?
Do not take any measure
Eliminate breeding areas
Cover stagnant water
Wash water deposits
Fumigate
Measures for blocking1

15
64
51
37
64

7

7
31
25
18
31

3

What do you do to avoid the mosquito bite?
Does not take any measure
Fumigate
Use repellent2
Use mosquito net or fan
Measures against larvae3

 28
118
 52
13

7

14
58
25

6
3

Note: 1Use of mosquito net, fan, repellent, or body-covering clothes. 2Burn egg carton, menthol, alcohol, or white spirit. 3Wash, 
cover water deposits, or eliminate breeding areas.
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table 3. Variables associated with knowledge, Attitudes, and Practices about dengue.

Outcome Associated variables cPR (95% CI) aPR (95% CI)

General knowledge on 
the vector1 (n = 196). Log 
binomial

Perceives the risk of dengue2 3.88 (1.23 – 12.26) 3.32 (1.06 – 10.36)

Higher educational level3 2.47 (1.30 – 4.69) 2.48 (1.29 – 4.74)

Knowledge about the vector’s 
breeding areas4 (n = 193). 
Poisson robust variance

Dengue risk perception in children of 
up to five years of age
 Does not perceive
 Perceives
 No response

1
0.78 (0.67 – 0.90)
0.78 (0.62 – 0.98)

1
0.80 (0.68 - 0.93)
0.77 (0.60 – 0.97)

Higher educational level3 1.22 (1.05 – 1.41) 1.28 (1.09 – 1.49)

Age in decades 1.05 (0.99 – 1.11) 1.07 (1.01 – 1.14)

Practices on taking measures 
against the adult stage of the 
vector5 (n = 201). Poisson 
robust variance

Neighbor’s dengue diagnosis 
 No
 Yes
 DK/NR

1
0.71 (0.43 – 1.17)
0.54 (0.33 – 0.89)

1
0.76 (0.47 – 1.24)
0.57 (0.35 – 0.94)

Age in decades 1.20 (1.07 – 1.35) 1.22 (1.09 – 1.37)

Attitudes of attending 
community meetings when 
they are summoned (n = 
202). Log binomial

Experience with dengue diagnosis6 1.53 (1.02 – 2.28) 1.61 (1.09 – 2.37)

Presence of under 18-year-olds 0.60 (0.40 – 0.91) 0.56 (0.37 – 0.83)

Attitude of considering 
that the person in charge 
of carrying out preventive 
measures is each person (n = 
202). Log binomial

Hospitalization of a neighbor due to 
dengue
 No
 Yes
 DK/NR

1
1.55 (1.06 – 2.25)
0.98 (0.66 – 1-46)

1
1.52 (1.05 – 2.19)
1.01 (0.68 – 1.49)

Male respondents 0.52 (0.30 – 0.91) 0.55 (0.31 – 0.96)
1Knowledge about how dengue is transmitted, its appearance and its name. 2Considers that dengue is a serious dengue for children 
and adults, and considers possible contracting dengue in the next five years. 3Technical and university. 4Stagnant, clean, or rainfall 
water. 5Fumigate, use a mosquito net, fan, or repellent. 6The respondent, a family member, or a neighbor, was diagnosed with 
dengue by a doctor.

of the vector and the knowledge of its breeding 
areas. This could suggest that recognition of the 
epidemiological situation can be a determinant 
in the acquisition of knowledge about dengue. 
Educational level and age are essential variables 
of adjustment as they had already been recog-
nized as factors associated with knowledge about 
dengue and its transmission in the study popula-
tion25, as it was observed in Malaysia17 and Bra-
zil11. 

This suggests that the university community 
could be a facilitator in the knowledge transfer-
ence. On a separate note, this also shows that the 
population with low educational levels would 
have significant barriers to acquiring knowledge 
relevant to the prevention of the disease25. 

A study in Puerto Rico evidenced that peo-
ple who had had a previous diagnosis of dengue 
were more knowledgeable15. Nevertheless, in this 
study, experience with dengue was not associated 

with dengue knowledge. This could be explained 
partially due to the small number of respondents 
with a personal history of the disease. Conse-
quently, a study including a larger sample with 
a history of the disease was required in order to 
accurately assess this association.

While the study population is endemic to 
dengue and displayed some knowledge of the 
topic, this could be insufficient, as described in 
other cities in Colombia and South America12,16, 
and Asian countries such as India and Malay-
sia20,18. In this respect, the community itself ex-
pressed that the lack of information limits action 
taken against dengue. This observation is signif-
icant since, as stated by the COMBI experience4, 
the community itself should identify its weak-
nesses and manage what it needs to improve. 
Consequently, the comprehensive integration of 
all the sectors is imperative and relevant to solve 
this type of issue.
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Concerning the practice of preventive mea-
sures, the respondents that did not know (or did 
not answer) whether any neighbor had been di-
agnosed with dengue showed a lower frequency 
of measures taken against the adult stage of the 
vector. This association suggests that unaware-
ness of dengue cases around them could be as-
sociated with indifference to the control of this 
arbovirus. The mentioned above highlights the 
importance of communication among neigh-
bors as a way of raising public consciousness and 
preparation in case of an outbreak21.

On another note, the study did not find any 
association between risk perception and practic-
es against dengue, similar to a study carried out 
in Cuba13. Nonetheless, a study in Karachi, Paki-
stan22, endemic regions for dengue, determined 
that risk perception are a significant predictor 
of adequate preventive measures. These results 
highlight the importance of the regional differ-
ences, which must be considered when planning 
dengue control strategies.

Regarding water storage, it is essential to 
mention the low proportion of adequate prac-
tices observed in the population studied (Table 
2), unlike findings in Malaysia19 where more 
than 50% of the respondents had good practic-
es in this regard. The unawareness of the vector’s 
characteristics in its immature form may explain 
the findings in the population of La Guajira, as 
proposed in a study conducted in Venezuela14. 
Therefore, it is recommended that indications 
given to the community be complemented with 
information on this aspect.

Attitudes concerning control of dengue man-
ifested in the attendance to meetings arranged by 
the community were associated positively with 
a history of diagnosis of dengue in the respon-
dent, family member, or neighbor. Moreover, the 
experience of their neighbors being hospitalized 
due to dengue was associated positively with the 
reasoning that everyone in a community is re-
sponsible for taking preventive measures against 
dengue. Consequently, communication amongst 
community members is proposed as a cross-cut-
ting element of the health education programs 
and actions31. These associations are relevant 
when planning strategies to accomplish empow-
erment, understood as “people’s ability to work 
together, organize themselves, and mobilize re-
sources to solve problems of common concern”32.

Although the study did not find any associ-
ation between risk perception and dengue con-
trol attitude, there is evidence that carrying out 
activities to enhance risk perception promotes 

decision-making towards adopting an expected 
behavior33. It is also worth mentioning that risk 
perception is a highly polysemous construct, 
product of a cognitive process based on informa-
tion that every person possesses from different 
contexts28. Also, the acceptability level, benefits 
associated with the risks, and the level of control 
intervene in the estimation of the risk. With this 
in mind, people tend to tolerate risk as long as it 
is associated with a benefit, or they consider such 
risk to be under control, which then leads to per-
ceiving the risk to a lesser extent29.

Several studies that have analyzed dengue 
risk perception have suggested that it was not 
associated with a preventive behavior34. Other 
papers suggest that people who perceive the risk 
of catching the disease are more likely to adopt 
preventive practices22. Furthermore, interactions 
between experiences, perceptions, and deci-
sion-making were evaluated in Madeira Island, 
Portugal; a learning that lived experience due 
to an outbreak in the community improved risk 
perception and practices to some extent. Still, 
other perceptions and beliefs arose, leading to 
less preventive practices35. Meanwhile, in Sri Lan-
ka, most of the population had a low-risk percep-
tion, and control measures were scarce, although 
it is a dengue endemoepidemic region36.

Due to the above, the complex connection 
between experience, perception, and KAP jus-
tifies carrying out studies in different regions 
in order to identify barriers and enablers in the 
acquisition of KAP. This knowledge will allow 
generating strategies towards social movements, 
dengue control, as well as other arboviruses. 

Among the potential study limitations is the 
size of the sample, which might be insufficient 
to explore the associations between some of the 
variables, such as experience with dengue. Be-
sides that, the cross-sectional design of the study 
hinders establishing a time connection between 
experience and dengue risk perception with the 
KAP. Nevertheless, regardless of those mentioned 
above, it is likely that experience and perception 
precede current knowledge, along with the atti-
tudes and practices mentioned by the respon-
dents. Consequently, we consider this study 
describes relevant associations to recognize com-
munities that require a particular emphasis when 
carrying out dengue control campaigns.

While KAP descriptions are of a regional 
nature, the associations found could be useful 
to develop campaigns that improve KAP about 
dengue in other endemic countries. This way, it 
may be plausible to affirm that community cam-
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paigns could be mediated and enhanced by inte-
grating the people who have been exposed and 
have a higher risk perception.

Although the study of KAP is a strategy that 
has been used for several decades and allows de-
scribing characteristics in the study population, 
it is worth saying that the present is the first 
study in Colombia that evaluates the associations 
in risk perception and experience with the KAP 
about dengue. Besides this, probability sampling, 
which reduces the risk of selection bias; the use 
of validated questionnaires and data auditing, 

which reduces the risk of reporting bias; and the 
evaluation of other potential confounding vari-
ables, are among the strengths of this research.

In conclusion, we observed that risk percep-
tion of suffering from dengue was associated 
with knowledge regarding this arbovirus, and 
that experience with dengue cases was related to 
a positive attitude concerning its control. These 
results show the importance of the individual 
and collective context in the planning of preven-
tive strategies based on communication and so-
cial change.
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