
Introduction
The mosquito-borne disease Chikungunya has been in the 
news in recent years in association with travel, tourism, and 
outdoor recreation in several Caribbean destinations. The 
foremost reasons for this are that the disease is endemic in 
the Caribbean and travel to disease-endemic regions is the 
primary risk factor for mosquito exposure and subsequent 
infection.1,2 Secondly, in the presence of vector-competent 
mosquitoes of the Aedes species, autochthonous transmission 
has been reported at new destinations, including parts of the 
United States and its territories, raising concerns of potential 
epidemics.1,3,4 Prior to 2013 when Chikungunya disease 
was first reported in the Caribbean island of St. Martin,5 an 
average of 28 cases were reported annually in the United 

States among travelers returning from areas known to be 
epidemic or endemic for Chikungunya disease.6 However, 
beginning in 2014, soon after the disease appeared in 
Caribbean destinations, the United States saw an increase 
in Chikungunya cases among travelers returning from the 
Caribbean and South America, with nearly 3000 travel-
related cases reported nationwide.3 Beyond the immediate 
infection risk to individual US travelers to disease endemic 
regions is an even wider public health risk resulting from 
the possibility for local transmission and/or epidemic events 
due to (1) the absence of pre-existing protective immunity in 
the general population, (2) a high viral load in the host and 
infected vectors, and (3) the wide distribution of the Aedes 
aegypti and Aedes albopictus mosquitoes in the United States, 
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Abstract

Introduction: This study examined the relationship between specific psychosocial variables and the use of insect repellents on skin or 
clothing as a preventive behavior for Chikungunya fever among US travelers to Caribbean destinations. 
Methods: A cross-sectional retrospective online survey method was adopted. US residents who travelled to one of 34 Caribbean destinations 
within the past 12 months and expressed an awareness of Chikungunya fever were invited to participate in this study. Sociodemographic 
variables, perceived response efficacy, perceived self-efficacy, perceived Chikungunya severity and susceptibility, and self-reported use of 
insect repellents were investigated.
Results: Results of direct logistic regression analysis revealed a significant association between higher levels of education and the odds 
of self-reported use of insect repellent on skin or clothing among study participants. Among the proximal Chikungunya-related variables, 
hierarchical binary logistic regression revealed a significant association between scores on perceived response efficacy, perceived self-
efficacy, and perceived severity of self-reported use of insect repellents. These results support the existence of a hierarchical relationship 
between the more proximal Chikungunya-related variables and self-reported use of insect repellents as a personal protective measure 
(PPM). 
Conclusion: The findings of the current study have important implications for health communication messaging aimed at reducing the 
spread of Chikungunya among US travelers to Caribbean destinations. It seems essential to establish the use of insect repellent on skin 
and clothing as a personal preventive measure against Chikungunya disease within an educational context, framed along the lines of 
Chikungunya severity, response efficacy, and self-efficacy, for US travelers to destinations with a high risk of exposure to Chikungunya 
disease-carrying mosquitoes.
Keywords: Chikungunya Fever, Personal Protective Measure, Protection Motivation Theory, Caribbean
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especially along the southern, western, and eastern seaboards 
of the United States.3,4,7 It is not surprising, therefore, 
that despite the disease being under-reported and under-
recognized, about 5000 cases of autochthonous transmission 
were reported in the US territories of Puerto Rico, US Virgin 
Islands, and American Samoa.3 Autochthonous Chikungunya 
cases were also reported in Florida in 2014,4 prompting health 
authorities in the United States to brace for the wider spread 
of the disease.8 

Roche et al9 reported that human behavior associated 
with Chikungunya awareness and desire for personal 
protection were key components in the Chikungunya 
outbreak propagation at Caribbean destinations. In the 
absence of specific drug treatments or vaccine prevention 
of Chikungunya disease, the mainstay of Chikungunya 
disease prevention has been to increase disease awareness 
and avoid bites from mosquitoes which transmit the virus.10 
Recommended personal protective measures (PPMs) include 
avoiding mosquito-infested habitats, wearing appropriate 
protective clothing, and use of insect repellents.10-12 In many 
situations, especially among international travelers, the use of 
insect repellents on skin or clothing at the destination may 
be the only feasible PPM. The bulk of public health research 
opinion suggests that the use of insect repellents on skin and 
clothing is effective for Chikungunya disease prevention.13 
Results of a study of US travelers to one of several Caribbean 
destinations during the 2014-2015 period revealed that 
74% of participants used insecticides and repellents on skin 
or clothing when outdoors at the destination.14 Among a 
sample of US travelers to the Dominican Republic, Millman 
et al15 reported that, while approximately 95% of participants 
reportedly used insect repellent, only 30% applied it multiple 
times daily.15 Lalani et al16 reported higher self-reported use 
of insect repellents on skin and clothing among travelers to 
regions with a malaria risk (53%) compared with regions 
with a Chikungunya/Dengue risk (16%). Although the use 
of mosquito repellents on skin and clothing is generally 
considered effective in preventing Chikungunya, its 
sociodemographic and behavioral correlates, particularly 
among US travelers to Caribbean destinations, has remained 
largely understudied. Dehecq et al17 suggested that the 
evaluation of Chikungunya transmission risk should be 
extended beyond traditional entomologic indices to include 
individual and environmental risk factors. 

Given the endemicity of Chikungunya and the high 
probability of infection at Caribbean destinations, the close 
proximity of Caribbean destinations to the continental 
US, and the large number of US travelers to and from 
these destinations, understanding the individual traveler-
associated predictors of use of insect repellents on skin and 
clothing may have important implications for the prevention 
of travel-related disease spread, surveillance, and health 
promotion program planning. The current study purposed to 
examine the relationship between sociodemographic factors, 
psychosocial variables, and the use of repellents on skin or 
clothing among US travelers to Caribbean destinations. The 
overarching research question for this study is, “Can the use 
of insect repellents on skin and clothing as a recommended 

PPM for Chikungunya disease be predicted on the strength 
of (a) perceived severity of Chikungunya, (b) perceived 
vulnerability to Chikungunya, (c) perceived response efficacy 
of use of insect repellents as a PPM for Chikungunya disease, 
(d) perceived self-efficacy to use insect repellents as a PPM 
for Chikungunya disease, and (e) Chikungunya knowledge, 
after controlling for sociodemographic variables?” 

Theoretical Framework
Rogers’18 protection motivation theory is an expectancy-value 
model of preventative health behavior. According to Rogers,18 
when an individual receives information about an object of 
risk, a cognitive mediational process is initiated as part of the 
coping mechanism for dealing with the threat. A broad range 
of variables, organized along two processes, attempt to explain 
this cognitive mediational process. The variables within the 
twin processes of threat and coping appraisal, which together 
predict the likelihood of adopting the preventative behavior, 
include perceived severity, perceived vulnerability, perceived 
response efficacy, and perceived self-efficacy. 

Perceived vulnerability refers to the subjective assessment 
of the risk of developing a specific health problem.19 It has 
been proposed that individuals may: (1) deny any possibility 
of vulnerability to a disease condition, and therefore be less 
likely to take preventive action; (2) admit to the “statistical” 
possibility of its occurrence (This possibility has little reality 
for them, since they do not really believe the condition will 
happen to them.), but be less likely to take preventive action; 
or (3) express their belief of a real possibility of contracting 
the condition, and therefore be more likely to take preventive 
action.20 Mixed results of the association between perceived 
vulnerability and health behavior have been reported.19,21,22 
Chen et al reported a significant association between perceived 
vulnerability and getting a flu vaccine,23 while Hyman et al24 
reported no association between perceived vulnerability and 
mammography utilization.

Perceived severity concerns evaluations of both clinical 
and social consequences of a disease.19 Clinical consequences 
involve an assessment of whether the disease could lead to 
death, reduce physical or mental functioning for long periods 
of time, or cause permanent disability. Broader social and 
sometimes more complex implications include an assessment 
of the effects of the disease on job status, family, and other 
social relationships.19,20 Response efficacy is the belief that 
the recommended coping response is effective (e.g., “Using 
insect repellent on my skin or clothing is an effective way to 
prevent Chikungunya disease transmission”). Self-efficacy, on 
the other hand, is the belief that one is, or is not, capable of 
successfully performing the recommended coping response/
behavior (e.g., “I have confidence in my ability to apply insect 
repellents on my skin or clothing”).25 The coping response 
comprises appraisals of response efficacy, self-efficacy, 
and any perceived “costs” associated with the adoption 
of the recommended preventive response. Such costs 
include inconvenience, expense, unpleasantness, difficulty, 
complexity, side effects, disruption of daily life, and disruption 
in enjoyment of activity. 

According to PMT,18 the decision to adopt a recommended 
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protective behavior is positive correlated with perceived 
severity of the threat, perceived vulnerability to the threat, 
self-efficacy, and coping efficacy, respectively, for the 
recommended protective behavior; it is negatively correlated 
with any response costs associated with the behavior. The 
theory also suggests that an additive model holds within each 
of the two appraisal processes, such that when components 
between the two (i.e. threat and coping) processes are 
combined, second-order interaction effects occur. The 
assumption is that in the presence of high response- or self-
efficacy, perceived severity and/or vulnerability will have a 
simple main effect on protective behavior. Conversely, when 
response- or self-efficacy is low, higher levels of perceived 
severity and/or vulnerability will have either no effect or a 
boomerang effect on the recommended protective behavior. 
Given that the output of the appraisal-moderating process 
is the decision (or intention) to begin or continue the 
applicable adaptive responses (coping modes), the typical 
dependent variables in research involving PMT are measures 
of behavioral intention and behavior.18,26 

Rogers18 recognized the presence of other factors/variables 
not directly included in PMT, but which may affect the 
decision to adopt the recommended behaviors indirectly, 
by affecting threat and coping appraisals. In this regard, 
Jessor et al27 identified 2 factor categories: proximal and 
distal factors. The proximal factors are those variables that 
are threat-related and health-behavior specific; that is, their 
existence is adaptive and in direct relation to the threat or 
recommended behavior. They include threat and coping 
appraisals, knowledge, and perceived cost. Conversely, the 
distal factors, or distal determinants of protection motivation, 
are the individual differences in personality characteristics 
which are distal or not directly related to the threat or health 
behavior. Being distal, they do not have any direct reference 
to the adaptive behavior; nor do they have any obvious or 
immediate implications for health enhancing behavior, 
although they can serve a risk or protective function.27 

PMT has been used as a framework to develop and evaluate 
persuasive communication and as a social cognitive model to 
predict health behavior.28 In a meta-analysis of studies using 
PMT which represented more than 20 health issues, Floyd et 
al26 reported that increases in severity of threat, susceptibility/
vulnerability, response efficacy, and self-efficacy significantly 
facilitated protection motivation and behaviors. On the other 
hand, decreases in maladaptive response rewards and adaptive 
costs resulted in significant increases in adaptive intentions 
and behaviors. Consistent with the PMT model, the results 
of the review also confirmed that for studies which combined 
response efficacy and self-efficacy; or threat susceptibility 
and severity, increases in these combined groups significantly 
increased adaptive intentions and behaviors. Although most 
of the effect sizes were in the moderate range,29 all the mean 
effect sizes were statistically significant. Prior to homogeneity 
correction, the factors showing the strongest impact on 
protection motivation were self-efficacy, response efficacy, 
and combined threat susceptibility and severity. The results 
of this meta-analysis demonstrate that changes in protection 
motivation and behaviors correspond with the rational 

components of PMT.26

A second meta-analytic review assessing the overall utility 
of PMT as a predictive model tested associations between all 
components of the model.30 The results revealed: (1) threat- 
and coping-appraisal components of PMT were useful in 
predicting health-related intentions; (2) PMT was not as 
useful in predicting future behavior as it was in predicting 
concurrent behavior; and (3) the coping-appraisal component 
of PMT had greater predictive validity than the threat-
appraisal component.30 Other studies which investigated 
the effect of perceived cost on protection motivation have 
suggested that some target behaviors may carry a greater cost 
than others. According to Jones and Leary,31 when faced with 
the threat of skin cancer, research participants preferred using 
sunscreen as opposed to staying out of the sun, both of which 
are recommended protective behaviors. Additionally, the 
same behavior may not be perceived as equally effective for 
countering different outcomes. Wulfert and Wan32 reported, 
for example, that response efficacy was better correlated with 
using condoms to protect against pregnancy than to protect 
against AIDS.

Sociodemographic variables constitute the distal non-risk 
related predictors for “use of insect repellents” in this study, 
while Chikungunya knowledge, perceived severity, perceived 
vulnerability, perceived response efficacy, and perceived self-
efficacy represent proximal predictors. Linking the proximal 
predictor variables to the behavior of use of insect repellents 
is unproblematic given that their very content implicates their 
relationship. It remains to be seen whether, individually or 
collectively, they significantly improve our ability to predict use 
of insect repellents among at-risk populations as a Chikugunya 
PPM, after taking into consideration the relationship between 
sociodemographic variables and use of insect repellents. 
Within the conceptual framework of this study, it is expected 
that for US travelers to Caribbean regions with an awareness 
of the threat of Chikungunya disease together with the use of 
insect repellents on skin and clothing as a recommended PPM, 
the decision to adopt the recommended PPM is contingent 
upon: (1) sociodemographic factors on the one hand, and (2) 
their level of knowledge together with the cognitive appraisal 
of both threat and coping mechanisms, respectively, on the 
other hand. It is also expected that respondents are more 
likely to adopt the recommended PPMs if they believe that 
the probability of the threat’s occurrence (i.e. probability of 
contracting Chikungunya disease while present at a Caribbean 
destination) is high. Thus, the following hypotheses are 
considered:

Hypothesis 1: A significant correlation exists between 
Chikungunya knowledge, perceived Chikungunya severity, 
perceived vulnerability to Chikungunya, perceived response 
efficacy of use of repellents on skin or clothing, and perceived 
self-efficacy for use of repellents on skin or clothing;

Hypothesis 2: Sociodemographic factors (i.e. age, gender, 
education, annual household income) are related to (a) 
perceived severity, (b) vulnerability, (c) perceived response 
efficacy, and (d) perceived self-efficacy;

Hypothesis 3: Use of insect repellents is related to 
sociodemographic factors;
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Hypothesis 4: Use of insect repellents is related to 
(a) Chikungunya knowledge, (b) perceived severity, (c) 
vulnerability, (d) perceived response efficacy, and (e) perceived 
self-efficacy, after controlling for sociodemographic variables 
respectively.

Methods
A detailed methodological discussion of study population and 
data collection instrument has been published elsewhere.14 
The questionnaire was pretested on a representative sample 
of 39 respondents to ensure clarity, reliability, and validity. To 
test the hypotheses, data from a subset of study participants 
who met an additional previous Chikungunya awareness 
criteria were analyzed for this study. Previous Chikungunya 
awareness was measured as a dichotomous (Yes, No) variable 
using the question, “Have you heard about Chikungunya 
disease before today?” Only those who answered positively 
were included in this study. This criterion was necessary, 
given that PMT,18 the framework for this study, suggests that 
respondents would need to be aware of the threat in order to 
elicit protection motivation. This subset was composed of a 
total of 196 participants, aged 21 to 56 years (mean = 32.80 
years, SD = 8.68, median age = 31.0 years), including both 
males (n = 93, 50.5%), and females (n = 91, 49.5%). Twelve 
participants (6.0%) refused to indicate their gender. The 
sample were predominantly Caucasians (n = 129, 69.0%), 
followed by African Americans (n = 22, 11.8%), Asians (n = 21, 
10.7%), and Latino/Latina (n = 15, 8.0%).

Besides socio-demographic information, all data collected 
and analyzed were related to key constructs in the study 
model (Figure 1). These included self-reported use of insect 
repellents on skin or clothing when outdoors at the primary 
Caribbean destination as a Chikungunya PPM, Chikungunya 
knowledge, perceived severity of Chikungunya disease, 
perceived vulnerability to Chikungunya disease, perceived 
response efficacy, and perceived self-efficacy. 

Exploratory factor analysis (EFA) and item selection were 
based on the following criteria: (1) Items were subjected to 
principal component analysis with promax rotation; (2) The 
Kaiser-Meyer-Olkin measure of sampling adequacy had to 
be ≥0.6033; (3) Bartlett test of sphericity had to be statistically 

significant (P < 0.05), thus supporting the factorability of the 
correlation matrix; and 4) The internal reliability of all multi-
item constructs was measured using Cronbach α. Items were 
retained and deemed to have good internal consistency if 
Cronbach α was ≥0.70.34 Figure 1 represents the conceptual 
framework based on the EFA loading matrix, Cronbach α, and 
operationalization of study constructs for the hypothesized 
relationships among predictors of use of insect repellents on 
skin or clothing.

Personal protective measure: A single item rated on a binary 
(Yes/No) scale was used to assess use of insecticides and 
repellents on skin or clothing when outdoors at the primary 
Caribbean destination. Twelve items adapted from the US 
Centers for Disease Control and Prevention35 were used to 
assess Chikungunya knowledge. These consisted of 8 True/
False/Don’t know items and 4 multiple choice items. Each of 
the 12 knowledge items was dummy coded as “1” (participant 
answered the question correctly) or “0” (participant answered 
the question incorrectly). Thereafter, an index of knowledge 
score measured on a continuous scale was computed. 

A single item adapted from by Ho36 was used to assess 
perceived response efficacy of use of insect repellents on 
skin or clothing. The item was measured on a 5-point Likert 
scale (1 = strongly disagree to 5 = strongly agree). Perceived 
self-efficacy was assessed with 2 items also measured on 
a 5-point Likert scale (1 = strongly disagree to 5 = strongly 
agree). Four items measured on a 5-point Likert scale 
(1 = strongly disagree to 5 = strongly agree) were used to 
assess perceived severity of Chikungunya disease.37,38 The 
final variable was computed from the mean scores for all 4 
items. The mean perceived severity of Chikungunya was 3.7 
(SD = 0.71, Median = 3.75, Minimum = 2, Maximum = 5.0, 
Skewness = -0.30, Kurtosis = -0.72, N = 196). Perceived 
vulnerability was computed from the mean score of the 2 
items which loaded on this factor.

All data was analyzed using IBM SPSS version 24.0. 

Results 
The relationship between Chikungunya knowledge, 
perceived Chikungunya severity, perceived vulnerability to 
Chikungunya, perceived response efficacy of use of insect 

Figure 1. Conceptual Framework for the hypothesized Relationships Between Predictor Variables and Use of Insect Repellents Among US Travelers 
to Caribbean Destinations.
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repellents, and perceived self-efficacy for use of repellents on 
skin or clothing was investigated using the Pearson product-
moment correlation coefficient (Table 1). Preliminary analyses 
were performed to ensure no violation of the assumptions 
of normality, linearity, or homoscedasticity. There was 
a significant positive correlation between Chikungunya 
knowledge and perceived severity (r = 0.32, n = 196, P < 
0.001); Chikungunya knowledge and perceived vulnerability 
(r = 0.22, n = 196, P = 0.002); perceived severity and perceived 
vulnerability (r = 0.18, n = 196, P = 0.013); perceived severity 
and perceived self-efficacy (r = 0.15, n = 196, P = 0.033); 
perceived vulnerability and perceived response efficacy 
(r = 0.57, n = 196, P < 0.001); perceived vulnerability and 
perceived self-efficacy (r = 0.26, n = 196, P < 0.001), perceived 
response efficacy and perceived self-efficacy (r = 0.29, n = 196, 
P < 0.001).

Ordinary least squares (OLS) regression was used to assess 
the ability of sociodemographic factors (age, gender, annual 
household income, and level of education) to predict levels 
of perceived Chikungunya severity. The prediction model 
was statistically significant, F (9, 174) = 3.52, P < 0.004, and 
accounted for approximately 11% of the variance in perceived 
Chikungunya severity (R2 = 0.15, adjusted R2 = 0.11). Each 
unit increase in age resulted in significantly lower scores 
on perceived Chikungunya severity (adjusted odd ratios 
[AOR] = 0.02, 95% CI = 0.004-0.03, P < 0.040). Females 
had significantly lower perceived Chikungunya severity 
scores compared to males (AOR = 0.28, 95% CI = 0.07-0.49, 
P < 0.010). Higher level of education was also associated 
with lower scores on perceived Chikungunya severity 
(Table 2). No significant relationship was found between 
income and respondents scores on perceived Chikungunya 
severity. OLS regression was also used to assess the ability 
of sociodemographic factors to predict levels of perceived 
vulnerability to Chikungunya. The prediction model was 
statistically significant, F (9, 174) = 2.17, P < 0.026, and 
accounted for approximately 6% of the variance in perceived 
vulnerability to Chikungunya (R2 = 0.10, adjusted R2 = 0.055). 
Each unit increase in age resulted in significantly lower scores 
on perceived vulnerability to Chikungunya (AOR = 0.01, 
95% CI = 0.002-0.03, P < 0.029). After adjusting for other 
variables in the model, increasing income was associated 
with significantly lower scores on perceived vulnerability to 
Chikungunya. No significant association was found between 
levels of education and scores on perceived vulnerability to 
Chikungunya (P < 0.05). OLS regression was also used to 

assess the ability of sociodemographic factors to predict 
levels of perceived response efficacy of use of insect repellents 
on skin and body as a Chikungunya PPM (Table 2). The 
prediction model was statistically significant, F (9, 174) = 3.84, 
P < 0.001, and accounted for approximately 12% of the 
variance in perceived response efficacy of insect repellents as 
a preventative behavior for Chikungunya infection (R2 = 0.17, 
adjusted R2 = 0.12). Increasing income and higher levels of 
education were also significantly correlated with higher scores 
on perceived response efficacy (Table 2). The prediction 
model for the relationship between sociodemographic factors 
and perceived self-efficacy for use of insect repellents was not 
statistically significant, F (9, 174) = 1.52, P = 0.143), suggesting 
that age, gender, income, and level of education were not 
significant predictors of use of insect repellents among the 
study participants. 

Direct logistic regression was performed to assess 
the impact of sociodemographic predictor variables on 
the likelihood that respondents will report use of insect 
repellents (dichotomous, No = 0, Yes = 1) on skin or clothing 
when outdoors at a Caribbean destination. The full model 
containing all 4 sociodemographic predictors was statistically 
significant, X2(11, 184) = 32.04, P = 0.001, indicating that the 
model was able to distinguish respondents who reported from 
those who did not report use of insect repellents. The model 
as a whole explained between 16.0% (Cox and Snell R2) and 
25.0% (Nagelkerke R2) of the variance in self-reported use 
of insect repellents. The results indicate that higher levels of 
education were associated with greater odds of self-reported 
use of insect repellents on skin or body when present at a 
Caribbean destination. For example, after adjusting for other 
variables in the model, the odds of self-reported use of insect 
repellents was 2x more for respondents with a 2-year college 
education when compared to respondents with only a high 
school education (AOR = 2.1, 95% CI = 1.42-6.03, P < 0.001). 
Additionally, the odds of self-reported use of insect repellents 
was 3x that of respondents with only a high school education 
for respondents with a 4-year college degree (AOR = 2.7, 95% 
CI = 2.10-8.29, P < 0.001) or a graduate degree (AOR = 2.8, 
95% CI = 2.30-8.15).

Hierarchical binary logistic regression was conducted to 
assess the ability of perceived severity, perceived vulnerability, 
perceived response efficacy, perceived self-efficacy, and 
Chikungunya knowledge to predict self-reported use of 
insect repellents as a Chikungunya protective behavior, after 
controlling for age, gender, income, education. All cases 

Table 1. Pearson Product-Moment Correlations Between Chikungunya Knowledge, Perceived Severity, Perceived Vulnerability, Response Efficacy, and 
Self-efficacy Respectively

1 2 3 4 5

1.	 Chikungunya knowledge - 0.32b 0.22b 0.11 -0.01

2.	 Perceived severity - 0.18a 0.05 0.15a

3.	 Perceived vulnerability - 0.57b 0.26b

4.	 Perceived response efficacy - 0.29b

5.	 Perceived self-efficacy -

a Correlation is significant at the 0.05 level (2-tailed). 
b Correlation is significant at the 0.01 level (2-tailed). 
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with missing values (6%) were excluded from analysis. First, 
a baseline logistic regression model was run including all 
cases (n = 184) and requesting standardized residuals. Next, a 
revised logistic regression model was run, excluding outliers 
(standardized residual ≥2.58; n = 6 cases [3%]). The model that 
excluded outliers was selected for interpretation, as it increased 
classification accuracy (91.6%) compared to the baseline 
model’s classification accuracy (86.4%). Age, gender, income, 
employment status, and education were entered in step 1, and 
together, they explained between 17% (Cox & Snell R2 = 17.3) 
and 28% (Nagelkerke R2 = 28.3) of variability in respondents 
use of insect repellents, χ2 (9, 178) = 33.77, P < 0.001. After 
entry of perceived severity, perceived vulnerability, perceived 
response efficacy, perceived self-efficacy, and Chikungunya 
knowledge in step 2, the total variance explained by the model 
as a whole was between 38% (Cox & Snell R2 = 37.5) and 62% 
(Nagelkerke R2 = 61.5), χ2 (14, 178) = 83.79, P < 0.001. After 
controlling for sociodemographic variables, the variables in 
step 2 explained between 20% (Cox & Snell R2 = 20.2) and 33% 
(Nagelkerke R2 = 33.2) of additional variability in respondents 
use of insect repellents, χ2 (5, 178) = 50.02, P < 0.001. The 
null hypothesis of no difference between the model with 
only the sociodemographic variables versus the model with 
the proximal Chikungunya-related predictor variables was 
therefore rejected. The existence of a hierarchical relationship 
between the more proximal Chikungunya-related variables 
and self-reported use of insect repellents as a PPM was 
supported (Table 3).

Among the proximal Chikungunya-related variables, 
perceived response efficacy, perceived self-efficacy and 
perceived severity were significantly associated with self-

reported use of insect repellents. Adjusting for other 
variables in the model, each unit increase in respondent’s 
scores on perceived response efficacy was associated with a 
9x more likelihood of use of insect repellents (AOR = 8.67, 
95% CI = 1.01-73.86, P = 0.048). In the same vein, each unit 
increase in scores on perceived self-efficacy was associated 
with a 24x likelihood of use of insect repellents, after adjusting 
for other variables in the model (AOR = 24.02, 95% CI = 5.02 
– 114.99, P < 0.001). Holding other variables in the model 
constant, each unit increase in scores on perceived severity 
was associated with a 6x likelihood of use of insect repellents 
(AOR = 6.40, 95% CI = 2.01-20.40, P = 0.002). No significant 
association was found between perceived vulnerability and 
Chikungunya knowledge, respectively, with self-reported use 
of insect repellents among the study participants (P > 0.05). 

Discussion
Among the contributions of the present research is 
the exploration of the relationship between proximal 
Chikungunya-related variables and the use of insect 
repellents as a recommended PPM after controlling for the 
distal/sociodemographic variables. Study findings have 
important implications for health communication messaging 
aimed at reducing the spread of Chikungunya. The finding 
of significant positive correlation between the Chikungunya 
risk-related variables (i.e. Chikungunya knowledge, perceived 
severity, perceived vulnerability, perceived self-efficacy, and 
response efficacy respectively) supports the hypothesized 
relationships in Rogers’18 PMT, other psychological and 
behavioral theories,19 and previous research,22 thus suggesting 
that heightening risk appraisals may have an effect on 

Table 3. Hierarchical Multiple Logistic Regression Analysis - Predictors of Self-reported Use of Insect Repellents

Predictor Variables
Response Variable

Self-reported Use of Insect Repellents
UOR P Value 95% CI AOR P Value 95% CI

Age 0.96 0.055 0.92-1.00 0.74 0.002** 0.61-0.91
Gender
Male 1.0

0.037* 1.05-4.65
1.0

0.034* 0.02-0.86
Female 2.21 0.32
Income
<$25 000 1.0 1.0
$25 001-$50 000 0.88 0.837 0.25-3.12 0.03 0.044* 0.01-0.91
$50 001-$75 000 2.13 0.286 0.53-8.48 2.69 0.439 0.22-32.71
$75 001-$100 000 1.83 0.466 0.36-9.35 0.08 0.132 0.03-2.19
>$100 001 0.35 0.112 0.09-1.28 0.01 0.005* 0.00-0.24 
Education
High school 1.0 1.0
2-Year college 0.00a 0.999 - 0.00a 0.999 -
4-Year college 0.00a 0.999 - 0.00a 0.999 -
Graduate degree 0.00a 0.999 - 0.00a 0.999 -
Perceived response efficacy 1.0 0.996 0.61-1.64 8.67 0.048* 1.01-73.86
Perceived self-efficacy 2.09 0.002** 1.31-3.34 24.02 <0.000*** 5.02-114.99
Perceived severity 1.69 0.031* 1.05-2.71 6.40 0.002** 2.01-20.40
Perceived vulnerability 0.95 0.829 0.57-1.56 0.37 0.158 0.10-1.47
Chikungunya knowledge 1.05 0.435 0.93-1.19 1.23 0.119 0.94-1.70

Abbreviation: UOR, unadjusted odds ratio; AOR, adjusted odds ratio.
a Evidence of multicollinearity (standard error >2.0), hence values not interpreted.

* P value significance at P < 0.05;  ** P value significance at P < 0.01; *** P value significance at P < 0.001.
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behavioral intentions and consequent health behavior. This 
study also reported a significant association between specific 
sociodemographic variables and some of the Chikungunya 
risk-related variables. For example, compared to males, 
females had significantly lower perceived Chikungunya 
severity scores. Each unit of increase in age was associated 
with significantly lower scores on perceived Chikungunya 
severity and on perceived vulnerability to Chikungunya. 
Higher levels of education were also associated with lower 
scores on perceived Chikungunya severity and higher scores 
on perceived response efficacy of use of insect repellents. 
Finally, higher income was associated with lower scores on 
perceived vulnerability to Chikungunya and higher scores 
on perceived response efficacy of use of insect repellents. 
Several studies have investigated the relationships between 
health beliefs and sociodemographic factors.16,39 These 
investigations were based on the premise that “Health 
decision-making is a process in which the individual moves 
through a series of stages,” such that subsequent behavior is 
dependent on the interaction at each of these stages.20 Early 
evidence for the relationship between demographic factors, 
health beliefs, and health behavior was provided by the study 
of Kegeles et al.40 They reported that within all age, income, 
educational, and occupational groups, women who believed 
in the benefits of taking preventive action made the decision 
to take a Papanicolaou test for detecting cervical cancer more 
than women without those beliefs.40 Similar findings have 
been documented by other researchers.40 After analyzing 
the findings of several studies on use of health services, 
Rosenstock20 concluded that relatively higher educated 
individuals were more likely to use health services. Lalani 
et al16 reported a significant association between the female 
gender and compliance with use of insect repellents. The 
current study found a significant association between higher 
levels of education and self-reported use of insect repellents 
for Chikungunya prevention. It is, therefore, reasonable to 
conclude that sociodemographic variables were significantly 
associated with the use of insect repellents among the study 
participants.

Beyond the joint effects of sociodemographic and 
psychosocial variables on preventative health behavior, 
this study tested whether psychosocial variables explained 
significant variability in the use of insect repellents beyond 
what is already explained by sociodemographic variables 
alone. Study results revealed the presence of a significant 
association between 3 of the proximal Chikungunya-related 
variables (perceived response efficacy, perceived self-
efficacy, and perceived severity) and self-reported use of 
insect repellents on skin and clothing after controlling for 
the sociodemographic variables. No significant association 
was found between Chikungunya knowledge and self-
reported use of insect repellents after controlling for other 
variables in the model. Several researchers have reported 
on the relationship between knowledge and risk-reduction 
behavior. Moro et al41 reported a positive association between 
knowledge of Chikungunya disease and future intentions to 
use mosquito repellent in Italy following the first reported 
outbreak of the disease in the northern hemisphere. Jepson 

et al42 reported that knowledge of cancer risk factors was a 
significant explanatory variable in the observed differences 
in cancer-preventive behavior between black and white racial 
groups in the United States. Although knowledge is important 
in behavior change, it is not sufficient to induce behavior 
change. Aspinwall et al43 reported no significant association 
between changes in sexual behavior at two time intervals and 
knowledge of HIV sero-status. No significant association was 
found between knowledge of breast cancer and breast self-
examination among women attending a breast clinic with 
control subjects.43 

Conclusion
The current findings suggest that, after controlling for 
sociodemographic variables, an understanding of the levels 
of perceived response efficacy, perceived self-efficacy, and 
perceived severity among a representative sample of US 
travelers to Caribbean destinations has predictive value for 
self-reported use of insect repellents. The action-implications 
of the outcomes of this study seem quite clear. It seems essential 
to establish the use of insect repellents on skin and clothing as 
a Chikungunya disease personal preventive measure within an 
educational context, framed along the lines of Chikungunya 
severity, response efficacy, and self-efficacy, during occasions 
where US travelers are at destinations with a high risk of 
exposure to Chikungunya disease-carrying mosquitoes. 
Public health officials need to increase Chikungunya disease 
awareness among US travelers to Caribbean destinations. 
Such awareness should include information on the severity 
of Chikungunya in relation to personal health, employment, 
and family relationships. The benefits of taking preventative 
action, including the correct procedures to effectively use 
insect repellents on skin and clothing, should be advocated. 

Study Limitations 
The associations modeled in this study were based on self-
reporting. It remains to be seen whether self-reporting 
mirrors actual patterns of use of insect repellents on skin 
or body when outdoors at a Caribbean destination. For 
example, the observed significant association between higher 
levels of education and use of insect repellents may be a true 
pattern, suggesting that higher education results in the greater 
likelihood of use of insect repellents. On the contrary, this 
association could be attributed to greater articulation of this 
behavior as desirable by the more educated respondents, in 
which case they will more likely self-report engaging in the 
said behavior. A suggestion for minimizing this discrepancy 
would be to design a study in which participants would be 
observed/recruited at the destination, and records made of 
actual adoption of the recommended PPM. This would also 
minimize the bias due to recall and self-reporting.
The proportion of respondents who reported using insect 
repellents on skin and clothing was more than twice those 
who did not report use of insect repellents on skin and 
clothing. It is quite possible that the results of this study may 
be impacted by this uneven representation. Future studies can 
limit this impact by oversampling. Sample size limitations 
made it impossible to implement a model containing the 
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full range of variables in the PMT. For example, interaction 
terms between response-/self-efficacy, perceived severity/
perceived vulnerability, respectively, could not be included in 
the model for this reason. It is expected that future studies 
with a larger sample size will be able to test their effect on the 
use of insect repellents among study participants. In spite of 
these limitations, the findings of this study have important 
implications on planning programs for Chikungunya risk-
reduction among U.S. travelers to Caribbean destinations. 
The findings also reveal that the protection motivation theory 
is of practical relevance for investigating the predictors of 
use of insect repellents on skin or clothing as a PPM against 
Chikungunya infection. Nonetheless, future studies should 
aim at building on the limitations and findings from this 
study.
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