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Dengue fever knowledge, attitudes, and practices
among Bahamians and U.S. tourists
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ABSTRACT
Aims - This research addresses a public health crisis (dengue fever outbreak) from a post-outbreak perspective, and
offers implications for health and economic policy and practice management, as well as health education and
promotion. Knowledge, attitudes, and practices (KAP) among Bahamians and U.S. tourists following the 2011 dengue
fever outbreak in the Bahamas were assessed.
Methods - An electronic, self-administered survey was distributed through targeted Facebook advertising, and
evaluated a series of constructs intended to measure KAP in a post-outbreak environment.
Awareness, perceived vulnerability, perceived severity, and perceived prevention efficacy, along with news
consumption and health information-seeking behaviors were among variables evaluated. Results - Residents reported
greater dengue fever awareness overall, and indicated greater perceived vulnerability toward becoming infected.
Meanwhile, perceived severity was split between the two groups. Tourists were more likely to indicate that the threat
of dengue is exaggerated both in the news and by public health agencies. Both residents and tourists were fairly
neutral on perceived prevention efficacy. Resident and male respondents reported greatest news consumption and
health information-seeking behaviors. Those with prior dengue experience, and age 50 and older also consume the
most news, while individuals in the 30 to 49 age group, and those with no prior dengue experience report the most
health-information seeking behavior.
Conclusions - The findings of this research indicate that KAP concerning dengue fever warrants a deeper investigation
and greater attention, focusing on both individuals' and public officials' attitudes and responses toward prevention and
outbreaks. The goal would be to limit the scope and cost of future out-breaks, protecting both human health, and the
health of the economy in general.
Keywords - Dengue fever, tourism, health communication Dengue fever knowledge, attitudes, and prac-tices among
Bahamians and U.S. tourists
Introduction
Despite a downtrodden global economy, tourism is a growing industry that remains optimistic, providing economic
benefits to both developed and developing countries alike. 1 During the first half of 2012, 467 million tourists traveled
worldwide - a 5% increase compared to the same period in 2011. This number is projected to reach 1.8 billion
international tourists by the year 2030.2 With statistics like these, protecting tourists from the threat of disease is
imperative to both sustain and spur the global economy.
The Bahamas, an island chain located approximately 40 miles southeast of Florida with a population of 316,182, is a
popular warm-weather destination choice for leisure travel to the Caribbean.3 More than 5 million tourists visited the
Bahamas in 2011, with 1.3 million airline arrivals, and 4 million cruise passenger arrivals, of which approximately 20%
were from the United States.4 in 2011, the Bahamas experienced a dengue fever outbreak putting both residents and
tourists at high risk for infection and causing economic concern about lost tourism revenue. 5
The U.S. Centers for Disease Control and Prevention and the Department of State issued an emergency message for
Americans visiting the Bahamas, warning them of the dengue fever outbreak in September of 2011. 6,7 Over 6,000
confirmed cases were reported in the Bahamas during the outbreak but an additional 24,000 unreported cases were
suspected amongst locals and tourists, 100 of which were American travellers.8 Although this is not the first time an
outbreak has occurred on the islands, the number of confirmed cases is significantly greater than the last two outbreaks
combined.5
Dengue fever is an acute febrile viral disease infection that can produce a sudden onset of fever (40°C/ 104°F) and a
spectrum of symptoms including but not limited to myalgia, nausea and vomiting, ocular pain and light sensitivity,
headache and rash.9 The pathogens responsible are flaviviruses that are spread to humans through the bites of infected
mosquitos, principally Aedes aegypti.10 A vaccine is not yet available, nor is there a specific treatment protocol, except
for in the case of severe or hemorrhagic dengue, a potentially fatal form of the disease.10 The World Health
Organization estimates that 2.5 billion people are at risk from dengue and that 50 to 100 million infections and 22,000
deaths occur annual-ly.10 Since the end of World War ii, the geographic distribution of dengue viruses has expanded
beyond a few endemic areas, the outbreaks have become more frequent and the epidemics have become larger. 5,11 The
dramatic global emergence of dengue is a major public health problem and prospects for reversing the expanding
global burden are not promising.5,11
Dengue is an emerging infectious disease in the Bahamas and the potential for a future outbreak has been
magnified by the increased mobility of humans across international borders.5,12 Protecting residents and tourists should
be a priority of the Bahamian government, especially since outbreaks are unpredictable and they can have significant
impacts on economic
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productivity and tourism revenue.12 Prior research has found that disease threats are greater for tourists than residents
due to gaps in knowledge and perceptions of risk. 13 in fact, The Washington Post reported two cases of American
children who had recently returned from family vacations in the Bahamas in September 2011 when they were
hospitalised with dengue fever.14 This is particularly unsettling as dengue fever is reportedly "one of the most serious
diseases affecting children in the tropics." 15 Additionally, residents living in communities where certain diseases are
endemic have a tendency to view the threat of infection as low because the threat is familiar. 16 With that mindset, it is
possible for residents to become complacent about prevention. Therefore, the purpose of this research was to better
understand Bahamians' and tourists' knowledge, attitudes, and practices (KAP) following the 2011 dengue fever
outbreak in the Bahamas.
The specific research questions are:
1 Are there differences in dengue fever awareness between Bahamian residents and U.S. tourists?
2 Are there differences in perceived vulnerability and disease severity between Bahamian residents and U.S. tourists?
3 Are there differences in perceived prevention efficacy (the effectiveness of prevention measures) between Bahamian
residents and U.S. tourists?
4 Are there differences in news consumption and health information-seeking behaviors between Bahamian residents
and U.S. tourists?
Methods
Design and Respondents
The population for this study included Bahamian residents and tourists from the United States age 18 and older.
Respondents were recruited using targeted Facebook advertising, which took place in March 2012. Facebook is the
largest social network in the world with over one billion users, of whom 21% participate at least once per day, and
whose mission is to "give people the power to share and make the world more open and connected." 17 Location and
keyword-based advertisements were featured on the right-hand side of the Facebook users' homepage, providing a
clickable opportunity for participation in this study. Researchers in a variety of disciplines have used social media sites
for conducting survey research and there are both advantages (cost, time, access to unique populations) and
disadvantages (sampling issues, generating a sample from an online community, access issues). 18,19 in a review of
internet-based research, Wright suggests: "in short, researchers should view current web survey products and services
as another research tool that - like the online survey itself - has its own unique advantages and disadvan-tages".18
Survey Design
The survey was derived from previous studies concerning disease awareness and risk perceptions of H1N1 (influenza
A or swine flu), SARS (severe acute respiratory syndrome), and Ai (avian influenza).16,19,20
The survey used a Likert Scale with values ranging from Strongly Agree to Strongly Disagree. Questions measured (1)
prior exposure, (2) awareness, (3) perceived vulnerability, (4) perceived severity, and (5) perceived efficacy. Prior
exposure to dengue fever was measured by the question "i have had dengue fever before." Awareness was a six-item
domain. Perceived vulnerability was a two-item construct. Perceived severity was a six-item measure and perceived
prevention efficacy was a two-item measure. Replicating and tailoring the survey to fit the parameters of this study
maintained its validity. Chronbach's alpha was calculated for each of the constructs used in the survey with internal
consistency reported for each construct above .70, and is summarized in Table 1. A Chronbach's alpha score of .80 > a >
.70 has an internal consistency that is considered "acceptable." 21 Based on the alpha calculations, the survey used in this
research is a reliable dengue fever KAP survey. Weekly news consumption and health information-seeking behaviors
were also evaluated.
Table 1.
Dengue fever knowledge, attitudes, and practice (KAP) survey
Construct/ Items
Dengue Fever Awareness
Mosquitos can carry diseases.*
Dengue fever is caused by rabid dogs.
A vaccine is available for dengue fever.
iIhave seen news about dengue fever.*
Dengue is transmitted through the bites of
infected mosquitos.*
i have never heard of dengue fever.
Perceived Vulnerability
I am susceptible to getting dengue.
It is likely i will become infected.
Perceived Severity
Dengue fever can lead to death.
Dengue is nothing more than a low-grade fever.*

Chronbach's Alpha
.78

.74

.83
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Dengue fever is harmful to my health.
The threat of dengue fever is exaggerated in the news.*
Local and national health agencies exaggerate dengue's threat.*
Dengue fever causes extreme pain.
Perceived Prevention Efficacy
Dengue fever is preventable
I believe insect repellent products work.

.71

* Indicates items were reverse coded to ensure all items measure in the same direction where 1 = strongly agree, and 5 = strongly disagree.

Statistical Analysis
Data management and exploratory data analysis were performed using SPSS software. Descriptive statistics and
frequency distributions, rather than inferential statistics, allowed the researchers to gain an under-standing of KAP
from both groups.
Results
The recruiting strategy produced a sample size of 111 respondents. Demographic characteristics of the respondents are
summarized in Table 2. Respondents represented Bahamian residents (n=82 or 73.9%) and tourists from the United
States (n=29 or 26.1%). The majority of respondents were female (75.9%). One third of the sample had been infected
with dengue fever before (35.5%). Nearly half of respondents were
between the ages of 30 and 49 (45.9%).
Table 2.
Demographic characteristics of respondents (n=111)
Variable
Resident of Bahamas
Tourist to the Bahamas

Percent
73.9
26.1

Gender
Male
Female

24.1
75.9

24.1
75.9

32.5
45.9
21.6

32.5
45.9
21.6

Age
18-29
30-49
50 or above
Prior Dengue exposure
Yes
No

35.5
64.5

35.5
64.5

Awareness.
Six statements were used to measure dengue fever awareness. A majority of respondents were aware that "mosquitoes
can carry diseases" (M=1.15). Significant differences were found between residents and tourists on the remaining five
awareness statements. For statement two, "Dengue fever is caused by rabid dogs," residents disagree with this
statement almost three quarters of the time or 66.7% (n=74; M = 4.61). interestingly, 16.2% of respondents overall
neither agreed nor disagreed with this statement (n=18), and 2.7% (n=3). Regarding a vaccine, res-idents report greater
awareness that a vaccine is not yet available to the public (n=64 or 57.7%; M = 4.20), and approximately one quarter of
respondents overall were unsure (n=26 or 23.4%). Residents report having seen more dengue news (n=75 or 67.6%).
Meanwhile, tourists report only having seen news about dengue fever 11.7% of the time (n=13).
For statement five, "Dengue is transmitted through the bites of infected mosquitos," perhaps the most important
statement in the "Awareness" category, residents strongly agree and agree in nearly three quarters of responses or
71.2% of the time (n=79; M = 1.24). For statement six, "i have never heard of dengue fever," residents disagree and
strongly disagree with this statement approximately three quarters of the time (n=78 or 70.3%; M = 4.77). Meanwhile,
tourists report never having heard of dengue fever 15.3% of the time (n=17).
Perceived vulnerability.
When asked about vulnerability to dengue fever, residents were more likely to agree with the statement, "i am
susceptible to getting dengue fever." Likewise, on the statement, "it is likely i will become infected" residents indicated
higher agreement with this statement. Both items indicated statistically significant differences between tourists and
residents with regards to perceived vulnerability.
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Table 3.
Mean ratings for perceived vulnerability of dengue fever (1 = strongly agree, and 5 = strongly disagree)
Residents
(n=82)
I am susceptible to
getting dengue.**
It is likely that I will
become infected.**

Tourists
(n=29

T
Score

P
Value

2.02

3.28

-5.410

0.00

2.85

3.86

-4.838

0.00

**Statistically significant at the .05 level.

Perceived severity. Six statements were used to measure perceived severity, and residents indicated greater perceived
severity over tourists in three of the statements: 1 "Dengue fever can lead to death;" 2 Dengue is nothing more than a
low-grade fever;" and, 3 "Dengue fever is harmful to my health." Surprisingly, residents disagree that dengue fever
causes extreme pain (M = 4.43). Meanwhile, tourists were more likely to indicate that both the news and public health
organizations exaggerate the threat of dengue fever.
Table 4.
Mean ratings for perceived severity of dengue fever (1 = strongly agree, and 5 = strongly disagree)

Dengue fever can
lead to death.**
*Dengue is nothing
more than a
U-E low-grade fever.**
Dengue fever is harmful to my
health.**
*The threat of
dengue fever is exaggerated
in the news.**
*Local and national health
agencies exaggerate dengue's
threat.**
Dengue fever causes
extreme pain.**

Residents
(n=82)

Tourists
(n=29

T
Score

P
Value

1.38

2.76

-9.649

0.00

1.46

2.41

-6.801

0.00

1.58

2.31

-4.205

0.00

4.12

3.38

3.489

0.00

4.19

3.41

3.695

0.00

4.43

3.66

4.672

0.00

*Indicates items were reverse coded to ensure all items measure in the same direction where 1 = strongly agree, and 5 = strongly disagree. **Statistically significant at the .05 level.

Perceived prevention efficacy. When it comes to prevention, both statements scored fairly neutral overall. Residents
were only slightly more likely than tourists to indicate that dengue is preventable (M=2.35 and 2.85, respectively).
Similarly, residents agree slightly more about the efficacy of insect repellent products (M = 2.54 and 2.42, respectively).
Table 5.
Mean ratings for perceived prevention efficacy (1 = strongly agree, and 5 = strongly disagree)
Residents
(n=82)
Dengue fever is
preventable.**
i believe insect repellant
products work.

Tourists
(n=29)

T
Score

P
Value

2.35

2.85

-2.512

.014

2.42

2.54

-0.550

.584
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**Statistically significant at the .05 level.

News consumption and health information. Overall, the range for news consumption for both residents and tourists
spanned from 1 hour to 40 hours per week (M = 12.04). The range for time spent seeking health information spanned 0
hour to 40 hours per week (M = 4.79). This indicates that overall, individuals spend more time consuming news than
they do specifically seeking health information. Perhaps individuals use the news as a source of health information;
however, this research did not explicitly investigate this.
When it comes to news, residents and males report consuming more news than tourists and females (M = 13.24 and
15.62, respectively). Meanwhile, individuals 50 years of age and older, and those with prior dengue experience also
report greater news consumption than any other age group (18 to 29 and 30 to 49), and those with no prior dengue
experience (M = 16.00 and 14.35, respectively).
interestingly, residents and males spent more time spent seeking health information than tourists and females (M =
5.83 and 7.50, respectively).
Additionally, individuals 30 to 49 years of age, and those with no prior dengue history reported spending the most
time seeking health information per week (M = 6.11 and 4.89, respectively).
Discussion
The purpose of this study was to better understand Bahamians' and tourists' KAP following the 2011 dengue fever
outbreak in the Bahamas. This research assessed dengue fever awareness, perceived vulnerability, perceived severity,
and perceived prevention efficacy with a KAP survey administered to Bahamians and tourists from the United States
via targeted location- and keyword-based advertising on Facebook. News consumption and information-seeking
behaviors were also assessed.
The results of this research demonstrate distinct differences between Bahamian residents and U.S. tourists. in the
awareness category, residents express greater knowledge as indicated in the results of five of the six statements. These
results support prior research that demonstrated knowledge gaps concerning disease threats for tourists.13
Unfortunately, a select group of individuals may be unaware of travel health risks, as evidenced by the families with
children who suffered dengue infections upon returning from vacations in the Bahamas. 14 Still others may feel the
news media over-estimates risk, as evidenced in the findings of this research, and prior perceived risk literature related
to infectious diseases.22 Residents felt more vulnerable than tourists about the possibility of infection and this is likely
due the fact that dengue is considered an emerging infectious disease in the Bahamas and the perceived risks of
contracting the disease were heightened following the 2011 out-break. 13
Perceived severity and perceived prevention efficacy, or the belief that prevention measures work, were mixed.
Residents indicated that dengue is more than just a "fever," is harmful to one's health, and at times, can prove fatal. Yet,
they disagree on the pain caused by dengue, and the efficacy of insect-repellent products. These results seemingly
contradict res-dents' overall perceptions of vulnerability. Surely, residents could benefit from the support of local
public health, and even environmental protection agencies that could offer materials and incentives for communitywide interventions. But, if residents express feelings of vulnerability, and are aware of the potential severity of an
infection, an explanation for why out-breaks of this magnitude occur, and who is responsible warrants greater
exploration. This is particularly true in countries where the economy is supported by tourism.
Conclusions
Recognising that tourism is a key driver of the global economy, protecting tourists from disease threats should be a top
priority of governments and public health officials in host destinations, as well as the visitor's country of origin. This is
particularly true for countries where tourism is the primary and/or sole industry as disease outbreaks increase the
destination's economic vulnerability. individuals (both residents and tourists) must also assume responsibility for
awareness and prevention of potential threats, including disease threats, especially when visiting endemic regions.
The 2011 dengue fever outbreak in the Bahamas put nearly 1 million U.S. tourists and 316,182 residents at risk for
infection.7 Risk for mosquito-borne diseases are magnified when knowledge and awareness are low, prevention
techniques are not employed, and risk information and assistance are not widely sought and/or available. Therefore, it
is imperative that pub-lic health agencies and the news media communicate timely science-based health information to
motivate and empower communities to take appropriate actions that can mitigate public health risk. it is equal-ly
important to ensure the public is well informed and motivated to prevent disease threats by performing prevention
behaviours that can reduce the likelihood of contracting mosquito-borne infections, such as dengue fever.
Understanding individuals' KAP concerning dengue fever can provide local and global public health agencies with
the background information necessary to fill knowledge and awareness gaps, inform community-based risk
assessments, and assist with the development of health and risk communication campaigns directed at both residents
and tourists. Results concerning news consumption and health information-seeking behavior were reported to provide guidance on the development and creation of such materials, and targeted messaging for any such campaigns.
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Undoubtedly, research using KAP related to dengue fever warrants a deeper investigation and greater attention,
focusing on residents, tourists, members of the tourism industry and potentially public officials. Greater knowledge of
different populations' attitudes and perceptions will enable public health officials to craft appropriate educational campaigns as well as target groups with the goal of increased preventative behaviors.
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